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LOI NO! DAU

Lua chon thiét bi dién la viéc lam thuong nhat va rit quan trong
cua ky su dién trong qua trinh qui hoach, thiét ké, cdi tao hé thong dién.

Lua chon thiét b dién khong diung se giay ro hgu qud nghiém trong.
Chon nhé qué lam ting cde luong t6n thdt, gay qua tdi, lam gidm tudi
tho, ddn dén chay né hu hong cong trinh, lam tan rd hé théng dién.
Chon lén qud gay lang phi nguyén vat liu, tang vér. déu tu., Néu tdt
ca thiét bi dién dugc lua chon ding sé tao cho hé théng dién trd thanh
mét co cdu dong bo, hoan chinh, ddm bdo cdc chi tiéu kinh té, ky thuat,
an toan.,

Muon lua chon ding thiét bi dién, nguol thiét ké can hiéu réo chuc
nang cua titng thiét bi trong so do cung cdp dién, nadm ving bdn chdt
céng thic, y nghia ctia cac hé s6 nham ap dung linh hoat vao cdc trudng
hop cu thé ; hiéu rb nhu ctu va dac tinh sit dung dién ciia hg tiéu thu
dé xdc dinh ding phu tdi tinh todn v.u..

Cuén "Sé tuy lua chon va tra ciu thiét bi dién” nay nhdm hudng dén
nguoi doc lua chon va kiém tra thiét bi dién, chi ra cdc cong thuc téi
gidn, phan tich ky y nghia va cich l8y gié tri cdc hé s, cdc dai lugng.
Sach gém 8 phan, méi phan bao ham hai néi dung : LUA CHON VA TRA
CUU thiét bi dién. Trong mdi phtén tic gia ddc biét chii y dua ra nhiéu
vt du minh hoa cho viéc dp dung céng thic lia chon vao cde truimg
hgp dién hinh thudng gap.

Hién nay trén thi truomg cé nhiéu loai thiét bi dién cua nhiéu nudc,
nhiéu hdng chao hang va ban hang. Vi vdy dé giup ban doc dé so sanh;
can nhae, lya chon, trong phén tra cuu tic gid da tgp hop, théng ké,
sGp xép, lap biéu bdang v6i ddy diu thong tin vé kién cach, méu md, chung
loai, théng s8 ky thudt cua ting logi thiét bi dién.

Cuon sach duge bién sogn nhdm cung c¢6p kién thiuc va théng tin
can thiél cho viéc lua chon thiét bi dién tic 0,4 dén 500 kV. Hy uvong
cuén sach sé giup ich cho sinh vién cdc nganh Hé thong dién, Tu déng
héa xi nghiép, Thiét bi dién, Do luong didu khién, Kinh té nang luong,
Qudn tri doanh nghiép khi lam d8& dn moén hoc va dé an tét nghiép ;
¢6 ich cho k§ su céc chuyén nganh dién trong cong tac qudn ly, vén
hanh, thiét ke, ldp dat tei céc chi nhdanh dién, S dién, Cong !y dién,
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Céng ty khdo sdt, thiét ké, lap ddt cong trinh dién ;| ¢6 ich cho cde can
bo ky thudt dién lam viéc trong cdic co quan, xi nghiép, nha hang ; cho
cdc nha thau v.w..

Do néi dung sach bao ham hau hét cac thiét bi dién cua hé théng
dién, cén su dung mot vén kién thuc réng va cdn xu ly mét khéi luong
thong tin rdt lén vé thiét bi dién nén nguoi viét da hét suc cé gaéng,
song chac chan khong tranh khoi sai sét. Tac gid mong mudn uvd thanh
that cam on moi gép y nhdn xét cia quy ban doc dé cubn séch duoc
hoan thién hon trong nhitng lan tdai bdn sau.

Thu tir lien hé xin gui vé Ban bién tap Nha xuét bin Khoa hoc va
Ky thudt, hodc gii truc tiép cho tic gid theo dia chi :

Ngé Hong Quang, gidng vién khoa Dién, Truong Dai hoc bdach khoa
Ha Néi.

Tdc gid
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1. MAY BIEN AP

Mdy bién dp la thiet by di¢n ¢d var wo rdt quan (rong trong lud;
dién, no 1am nhiém vu bién doi dicn dp va truyén tai cong suit

Luur dign coa bat k¥ quée gra ndo cdng bao gom nhicu cap dien dp.
nhica diém nat giao Lint cong sudt, vi the nguin ta ché tao mdy bien dp
vé1 nhicu chung loar. kicu cach, kich ¢d nham dap Ung yéu ciu sie dung
chung phu hop vy cic so do cung cap dién.

D¢ bidn doi didn dp va truyén i cong suat gitta hai cap dién ap,
nguar ta ché tio ma’\? bi¢n dqp har cuon day, piita ba cap dién dp nguom 1a
ch& tao may bicn dp ba cudn day. Néu phia cao dp va trung dp duny
chung mot cuon day, nghia 1a ¢o sy lién hé true ti€p vE dién, thi gor la
may bign dp tr ngau.

Mady bign dp phan phoi bi€n doi dien dp trung xuéng ha dp nham cap
dien truc uép cho cde ho tén thu, Mdy bién ap trung gran didt o cic tram
trung gran cua luér dien lam nhiem vo lén he dién dap vi trung chuyén
cong suat, khong cap dién trire 1€p cho ho ticu thu. Cic tram bién dp
trung gran, (y theo nhiém vu trong so dé dién, ¢6 thé dat may bién :ip
har hoac ba cuon day dé lién hé gilta har hoac ba ¢dp dién dp.

Vér dién dp cao. cong sudt 1on.nguai ta thuding dimg miy hién dip
mot pha, Cum ba mady bydn ap mot pha trong duong var mor may bicn :ip
ba pha.

Dé dap tng nhu cau diéu chinh dien dp trong quéa trinh van hianh
lrgi dién, ngudl ta ché tao mdy bién dp dicu chinh dién ap thuong va
may bidn dap diéu chinh dign dp dudi vi. V& mady bien dp thudng khy
cin thay dov ddu phan dp phdr cit tai, con v may bién dp diéu dp dud
tai nguot ta di che tao san bo tu dong chuyén doi ddu phan dp trong
Khi may bién dp van mang tar binh thuang, nghia la vin dim bao licn

tue cung ¢ap dién cho ho tiéu thu trong mor ¢ché dé van hanh.



Phd bién nhat la may bién dp diau. Diu duge d6 diy trong thiung
may bién ap. via lam nhiém vu cich dién vua lam mat. Ban than dau
trong bién dp cing ducc JAm mat ty nhién bang hé thong cianh tan nhiét
hoac lam mat cudng bdc. V4i may bién Ap phan phdi, ngusi ta con ché
tao may bién ap kha.

Ngoai ra, nguoi ta con ch€ tao cdc loai may bién Ap chuyén dung
cho cdc 16 nhiét luyén, cho cac thiét bi bién dai v.v..

M4y bién ap thuong dugec ky hiéu nhu sau :

Ki€u - Céng suat - U /Uy,
Kidu - Céng suat - U /U/Uy,

Kidu : gém cac chit cdi chi r6 dac difm, ki€u cach.

Cong suat : ghi cong suidt may (kVA)

Ue, Upo Uy - ghi dién ap cdc cap (kV),

Vi du : 4JB 5444 -3LA -250-24/0,4 1a may bién ap phan phédi do
Siemens ché tao, kiu 4JB 5444-3LA, céng suiat 250 kVA, dién dp
Ue = 24 kV, U = 0,4 kV

T™ - 5600 - 35/10 la may bién ap hai cuén diy, dau, ba pha, céong
sudt 5600 kVA, dién ap U, = 35 kV, U;; 10 kV.

Cing co khi ky hiéu don gian hon.

Kieu - Cong sudt Dién dp cao.

Vi du : SCB8 -400/35 la bién ap phan phoi, khs, 35/0,4 kV, cong suat

400 kVA do Chong Qing ché tao.

Trén cac ban vé so d6 noi dién chinh cta ludi dién, cic may bién
ap dudc ky hiéu nhu sau :

Ky hléu ( H l/‘_. _1

/

—_—

K

May bién 4p ba | May bién ap ba | Mady bién 4p ba | May bién 4p ty
Los] méy pha hai cuén ddy | pha hai cudn diy. { pha ba cudn day | ngiu
(didu ap thuang) | didu ap dudi tai




A. LUA CHON MAY BIEN AP

Lua chon may bién ap bao gom lua chon sb lugng, céng sudt, chung
loai, ki€u cach va cic tinh nang khdc cua may bién ap.

S6 lugng mdy bién ap dat trong mét tram phu thuéc vao dé tin cay
cung cdp dién cho phu tai cia tram do.

— Véi phy tai ioai 1 ]2 phu tai quan trong, khong duoc phép mat
dién thi phai dat hai may bién ap.

— Vé6i phy tai loai 2 nhu xi nghiép san xuat hang tiéu dung, khich
san, siéu thi v.v.. thi phai ti€n hanh so sanh gita phuong dn cdp dién
bang mét dudng day - modt may bién ap vdi phuong an cap dién bang
dudng day 16 kép vA tram hai may. Trong thuc té vdi nhing ho tiéu
thu loai nay thuong diung phuong d4n 16 don - mot bi€n dp céng vai may
phat du phong.

-~ Véi phu tai loai 3 nhu phu tai anh sang sinh hoat, thén xom, khu
chung cu, truang hoc, thuong dat mot bién ap.

Sau khi da xac dinh dugc s60 lugng mdy bién 4p dat trong tram,
cong sudt mot mdy duge xac dinh theo cong thic sau

Vi tram mét may

Sdmli 2 Su (L.1)
Vdi tram hai may :
sll
Sdm]'& = ﬂ (1.2)

trong do :
Symp — cong sudt dinh myic cla may bién ap, nha ché tao cho
S, — cong sudt tinh toan, la cong sudt yéu cdu 1on nhit cua phu
tdi ma ngudi thiét k& can tinh toidn xiac dinh nhim lya
chon may bién ap va cac thiét bi dién khac.
1,4 - hé s6 qua tai
Can luu ¥ rdng hé sd qud tai cd tri s6 phu thuéc thdi gian qua tai
Liy hé s6 qua tai 14 chi ding trong trugng hop tram dat hai mady bi
su c6 modt, may con lai cho phép qua tai 1,4 trong thdi gian 5 ngay 5
dém, mbéi ngiy qua tdi khong qua 6 gid va hé s6 tai trude khi qud tai
khéng qua 0,75. Néu khong théa man cac diéu kién trén thi phai tra dé



thi d€ xdc dinh hé s6 qua tii cho phép hoac khéng cho may bi&n dp qua
tai.

Cac cong thic tréen chi ding v8i may bi&n ap sin xuit ndi dia hoac
bién 4ap di dugc nhiét doi hoa. Néu dung mdy ngoai nhap phai dua vao
cong thic hé s6 hiéu chinh nhiét do ké dén su chénh léch nhiét do giita
moi truong ché tao va moi trudng su dung may :

t, =t

(8}

th = 1 - 100 N (13)

trong do :
t, -~ nhiét dd moi trudng ché tao, °C
t, - nhiét ddo méi trudng su dung, °C.
Vi dy, néu diung may bién ap Lién Xo (cd) ché tao dat tai Viét Nam
thi hé s hidu chinh nhiét do s& la :
24 - b

K. = l—w = 0,81

V6i 5 -~ nhiét do trung binh hang nam ctia Maxcova, °C
24 ~ nhiét d6 trung binh hang nam cua Ha Nei, °C.

Ngoai s6 lugng va cdng sudt, khi chon dung mdy bién 4p cin quan
tam dén cdc thong sé ky thuat khdc nhu : bién 4p dau hay bién ap kho,
lam mat tuy nhién hay nhan tao, mot pha hay ba pha, ba cufon day hay
ty ngidu, diéu chinh dién ap thuong hay diéu ap dudi tai vv..

Trong lua chon may bién 4p thi viéc xdc dinh dung cong suit tinh
toan cua phu tai la quan trong nhdt va cing la khd khan nhat. Khd
khan chinh 1a & ché dién bao gis ciing phai cd truée, tram bién ap bao
g6 cing phai xay dung trong thoi glan xady dung co sd ha téng (dién,
nude, dudng xa) khi ma con chua xay dung hoic dang xdy dung cic ho
tieu thu dién (duong phd, nha tap thé, nha may v.v.)), chua thé bi&t that
chinh %x4c mic tidu thu dién cia cic phu tdi. Cin can cd vao théng tin
thu nhan dugc cta thoi diém thist k& d€ xac dinh phu tai tinh toan
nham chon dugc cong suit mdy bién dp phu hop.

Céac vi du sau day sé& hudng dan ciach xac dinh coéng suvidt tinh toan
va cach chon sé lugng, cong svdt mdy bién ap cho cdac d6i tugng cdp
diéen dién hinh trong ting giat doan thiét ké.

Vi du I.]. Yéu cdu lya chon may bién ap cap dién cho mét thén
nong nghiép thuin néng gém 250 hé dan, dién 4p 35 kV.
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GIAI

Dién sinh hoat nang thon thudc ho loai 3, tram chi cdn dat mot may
bién  ap.

Cong suit tinh todn cua moét thon xdc dinh theo cdng thic

P, = P,H (1.4)

trong d¢ :

H ~ s6 hd dan trong thén ;

P, - cong sudt tinh todn cho mot ho (kW/ho)

Vai H = 250 hé va cong sudt tinh toan cho mot hé thudn néng liy
bang 0,5 kW, xdc dinh dugdc cong sudt tinh toan toan thdn :

P, = 0,5 x 2560 = 125 kW

Vdi phu tai anh sdng sinh hoat ldy cosp = 0,85, xac dinh duge cong
sudt tinh toan toan phéan

Sy = — = - = 147 kVA

Trong diéu kién kinb phi néng thén, t6t nhdt nén chon dung may
bién dp ndi dia do Cong ty Thist bi Dién Dong Anh hoac ABB ché tao,
cong suidt 160 kVA, dién ap 35/0,4 kV.

Vi du 1.2. Yéu cdu lya chon méay bién 4p cip dién cho tram bom
titu nuéc cha huyén, dit 5 may bom 45 kW.

GIAL
Tram bom tiéu dung d€ chdong tng, chéng lut nén quan trong hon
tram bom tudi, néu huyén o kinh phi nén dat hai may bién ap. Né&u
kinh phi han hep thi cling cd th€ dat moét may bigén 4p nhung phai thudng
xuyén cham sdc, bdo quin duing day va tram bifn 4p d€ khi xdy ra
ngip Ung cd thé lam viéc tét.

Cdng sudt tinh todn mot tram bom dit n may xdc dinh theo cong
thie

n
Pu = K 2 KoPom (1.5)

trong do :



Pymi — cong suit dinh midc cia may bom (kW)
K;; - hé so tai, ldy theo thuc té&

K, - hé s6 déng thsi, 1Ay theo thuc té& :

S6 may thudng xuyén lam viée

Ka = Téng s8 may bom trong tram

V&i tram bom tiéu, khi xdy ra ngip lut cin cho 1007 mdy bom lam
viéc va tai hé&t cong suit, nghia la K; = K = 1.
Vay cOng suit tinh toin cta tram bom tiéu 1a :
Py = nx Py, =5 x 45 = 2256 kW
Lay cosg = 0.8, ta cd cong suit tinh toan toan phan :
225
0,8

Phuong 4n chon 2 mdy : 2 x 160 kVA

S, =

= 281,25 kVA

Phuong 4n chon | mdy : 1 x 315 kVA

May mua cboa ABB hoiac Cong ty Thigt bi Dién Déng Anh, khéng
cidn xét hiéu chinh nhiét do.

Vi du 1.3. Yéu cdu lua chon may bién 4ap cho tram bién dp phan
ph6i cap dién cho khu taAp thé gdm hai nha 4 ting, mdi tidng 10 can ho.
Biét rdng muc sdng cia cu dan thudéc muc trung binh.

GIAI

Vi 14 khu chung cu, mdc cdp dién thudc loai 3. chi cidn dat mot
may bién 4p.

Céng suat tinh toan cho mét nha tap thé cing xic dinh theo cong
thite (1.1), 6 day vi 1a hd o muc séng trung binh nén My P, = 2 kWho.

Cong suit tinh toan cho mot nha cao tdng :

P, =2x4x 10 = 8 kW

Cong suit tinh toan cho khu tap thé hai nha tang, ldy hé sé

déng thai K, =
P, = 2P,; = 2 x 80 = 160 kW
Liy cosp = 0,85, »dc dinh duge céng sudt tinh todn toAn phén :

160

S, = m = 188 kVA
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Chon dung may bién 4p phan phoi cong suiat 200 kVA do ABB ché
tao, khéng cAn hi¢u chinh nhiét do.

Vi du 1.4 Yéu cidu lua chon may bién dp cdp dién cho mét siéu thi

lon gém ba ting, méi ting 600 m’.

GIAI
Siéu thi thudc phu tAi loai 2, thudng dung tram bién dp mat may
vAd may phat du phong
Cong suit tinh todan cua siéu tht xdac dinh theo cong thuce :
Ptl = pn's (16)
trong dé
S - dién tich (m%) ;
P, — phu tii tinh toan trén mot don vi dién tich (W/m*).
Vai sieu thi lay P, = 100 W/m? xdc dinh duoc :
P, = 100 x 3 x 600 = 180000 W = 180 kW
Trong siéu thi dung dén tuyp, diéu hoa, ham lanh cd cosp = 0,8,
t ddy xdc dinh dugc cong sudt tinh todn toan phan :
180
8, = R = 225 kVA
Chon diung mot bién ap 250 kVA néi dia, khéng cdn hiéu chinh nhiét
ds, ddng thai dat cho siéu thi may phat du phong 250 kVA,
Vi du 1.5. Yéu cdu lua chon bién ap cho mot x{ nghiép co kbi nho
c6 codng sudt dat 300 kW

GIAI
Xi nghiép co khi nho thude ho loai 2, chon dung mét mdy bién ap
cung may phdt du phong.

Cong suat tinh toan cvUa xi nghiép khi bist cong suit dat xac dinh
theo cong thde :

Py = KBy (1.7
trong do :
P, - cong sudt dat (kW) ;

K, - hé sé nhu cdu, tra cdm nang.
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Voi xi nghiép co khi, tra bang ¢ K,. = 04.
Cong sudt tinh todn cuia xi nghiép :

P, = 04 x 300 = 120 kW
Xi nghiép co khi ¢6 cosp = 0,56 + 0,6.
Liy cosp = 0,6, xiac dinh ducc cong suit tinh toan toan phédn :
120
06

Chon ding mdy bién ap phan phdi 200 kVA do ABB ché& tac, khéng
can hiéu chinh nhiét da.

S, = = 200 kVA

Ghi chi: Vi cosp cha xi nghiép thdp, v& sau thé ndo cing phai dat
bi. Né&u k&t hop dat tu bu t¥ dau d€ nang cosp lén 0,9 thi sé chon
duoc may bién 4p cd nhdé hon :

120

Sy = 5g = 133 kVA

Chon ding may bién 4p 160 kVA.

Vi du 1.6, Nha may luyén kim co cong sudt dat 2000 kW, yéu cau
chon mdy bién ap cho tram bién ap 35/0,4 kV cta nha may.

GIAI
Nha may co cdc 16 luyén kim vi thé thudéc ho loai 1, tram phai dat
hai mé4y bién ap.
Céng sufit tinh todn clia nha mdy tinh theo comng thuec (1.7) véi
K. = 07:
P, = K,..Py = 07 x 2000 = 1400 kW.
Tra c8m nang co cosp = 0,8 Viy cong suidt tinh todn toan phin :

1400

u = -6,—8— = 1750 kVA

Cong sudt may bién ip duge chon theo c¢ébng thic (1.2) :

Sy 1750
Isde > 1,—4 = 14 = 1250 kVA

Vay chon hai mdy bién ap 2 x 1250 kVA do ABB hoic Céng ty Thiét
bi Dién Déng Anh ché tao, dién 4p 35/0,4 kV, khéng phai hiéu chinh
nhiét d8.
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Ghi chii: Trong cac xi nghiép loai 1 thudng ¢ modt s6 phu tai thuoc
loai 3, co th€ cho phép cat dién khi xdy ra su c¢d mot may bi€n ap. Luc
d6 may con lai khong cdn cdp dién cho toan bd tai cua nha maAy ma chi
cdn cdp cho phu tai loai 1. Trong trudng hop nay cd thé chon duge b
miy nhé hon theo bigu thdce :

S
Sqmp = I—,Z (1.8)

Trong vi du trén, gid thigt theo s litu théng ké clia nhd may cho
biét cd 30% phy tai loai 3. Khi d6 cdong sudt tinh toan phai cdp dién khi
su cf 13

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

Cong suidt mady bién 4Ap can chon :

1225
Symp = e = 875 kVA

Vay chi cidn chon hai may 1000 kVA, dién dp 35/0,4 kV, nghia la
gidAm dugdc mot cd cong sudt mdy.

Vi du 1.7. Yéu cdu Ilya chon médy bién ap cdp dién cho mét khu phé
trong giai doan xdy dung cd s& ha tdng, chua xdy nha 4. Bi&t rdng tram
bién ap dat & gdc phd. DE tranh dao dudng dat cap, tram bién ap chi
¢ip dién cho hai mat phé, cltng moét phia he dudng. Mat phS doc 6 chiéu
dai 300 m Jla cic nha dan cd mic séng trung binh, mat phé ngang dai
200 m la phd thuong mai, c6 mic s dung dién cao hon.

GIAI

Tram bién 4p cip dién cho khu wvuc d4an cu thudc loai 3, chi can
dat mot may.

Cong suit tinh toin cua tram bién dp chinh 1a4 cong sudt tinh toan
cia hai mat phé.

Ldc ndy dang 1A giai doan xay dung co sd ha tdng, nha dan chua
xay, chua biét ¢6 bao nhiéu can hé nén khong thé zdc dinh cong suit
tinh todn theo suit phu tai tinh todn va sd hd din. Cong suit tinh todn
trong giai doan xdy dung co s0 ha tiang cia khu wvue d6 thi xac dink
theo cdng thic :

P, = Pl (1.9)

o

trong dJ :

13



P, - cong suit tinh todn trén don vi chiéu dai (Wm, kW/m);
1 - chiéu dai day phd (m).
Vai muc song trung binh : P, = 200 =+ 400 W/m
Véi mic séng cao, khu thudng mai: P, = 500 = 700 W/m.
Ap dung cong thic trén d& xdc dinh cong suit tinh todn cho cdc
day phé.
Véi day phé doc, ldy P, = 0,3 kW/m ; Vdoi day ph6 ngang, ldy
o = 0,5 kW/m
Codng suit tinh tcdan day phé doc

P, = 03 x 300 = 90 kW

p

Coéng suit tinh toan day phé ngang :
P, = 05 x 200 = 100 kW
Céng sudt tinh toan toan tram :
Py, = Py + Pp = 190 kW
Cong suit tinh todn toan phin :

190

S = ggg = 2235 kVA

Chon may bién 4p nodi dia 250 kVA, khéng cdn hiéu chinh nhiét do.
Vi du 1.8. Yéu c8u lua chon may bién dp cho tram bién 4p trung
gian 110/22 kV cdp didn cho khu ché xuit. Bist rang khu ch& xuit gfm

10 nha may céng nghiép nang (luyén kim, hda déu, co khi ché& tao trung
qui mé, hoa chdt vv.) nim trén moét dién tich réng 80 ha.

GIAI

Do dang trong giai doan thiét k& kha thi, dang cht vdn dau tu dé
xay dung, théng tin cho bi&t dudc chi 1a dién tich khu vuc ch& xuit va
tinh chit cia cic nhd mady sé duge xay dung. Trong giai doan nay céng
suat tinh toan dude xic dinh theo céng thdc : '

Sy = S,D (1.10)

trong d6

D - dién tich, ha ;

S, — cong suidt tinh todn trén 1 don vi dién tich (kVA/ha).
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Véi khu ch& xuft bao gébm cidc nha may cong nghiép nhe :
S, = 100 + 200 kVA/ha.
Vai khu ch€ xuidt bao gbém cic nha may cdng nghiép nang :
S, = 300 + 400 kVA/ha
Lay S, = 400 kVA/ha, cdng sudt tinh toan cua khu ché xuit Ia
S, = 400 x 80 = 32.000 kVA.
Khu ch€ xuit thudc hé loai 1, c8n dat tram hai bign ap. Tuy theo

kinh ph{ va yéu cdu cta bén A, cé thé chon mot trong hai phuong an
may bién ap sau day :

~ Phuang an dung may ndi dia (do ABB hoac Cong ty Thiét bj Dién
Daong Anh ché tao) :

S 32.000
Samp = le;‘ = 1z = 22.857 kVA

Theo phuong an nay ding hai bién ap : 2 x 25.000 ~ 110/22 kV.

- Phuong an diung mdy nhap ngoai (cta Lién X8 trudc day ching
han) :

s s S. 32,000
dmB 7 14K, 14 0,81

= 28.218 kVA

Theo phuong an nay ding hai bién 4p : 2 x 31.500 - 110/22 kV.

Vi du 1.9. Nha may nhiét dién gém hai t8 may phdat dien 100 MW,
cosp = 0,85, dién ap 10,5 kV. Nha may co nhiém vu cap dién cho phu
tai dia phuong 10 kV c6 tri s6 cuc dai la 15 MVA, cuc tiéu 11,25 MVA

va phu tai 110 kV, céng sudt con lai sé phat lén hé théng 220 kV. He
théng c6 coébng sudt v cung ldn.

GIAl

Véi nhitng thong tin trén ta lva chon may bi€n 4p nhu sau :

SO lugng may bién ap : 2

Sa dé nét : ndi bd

Chung loai mdy : Vi hé théng co cong sudt vé cung lén, dé€ tién

giao luu cong sudt gita 220 kV va 110 kV, t6t nh&t nén dung bién dp
tu ngiu. )

15



Cong sudt cia may bién dp ty ngiu duge chon theo cong thie :

1
Semp > % S (1.11)

trong do :
a — hé s6 c6 lgi cia may bién ap tu ngiu

Uc = Ur 220 - 110
a = — _ 0,5
Uc 220

Sy — cong sudt thita, dé chinh la lugng cong suét phit ra cia
nha mdy sau khi di trd di cong sudt tu dung via cdng suft
cia phu tai dia phuong. D& xidc dinh cong sudt thita cin
14y tri s6 phu tdi dia phuong thip nhdt va cdng suit tu
dung cao nhit ing vdi ché dé phat 100% cong sudt cia
may phat :

Sin = %[ [SE - Si05min S(dmax]

_ 3[2;(100 1125 — 6% [2x1ooﬂ
2| 0,85 ’ 0,85

= 104,93 MVA

= 6% Sg.

trong dd da ldy S

tdmax

Td day thay vao (1.11) xic dinh duge cdng suit cua bién ap ty ngiu
cdn chon :

Samp = 65.104,93 = 209,86 MVA
Chon dung bién ap tu ngiu cong sudt 250 MVA, dién dp 220/110/10,5
kV. V&i nhitng may bién ap cd lon thuong phai dat hang cho cdc hang
nuéc ngoai ché tao (vi du Siemens, Shneider, Lien Xé (c@) v.v..) véi yéu
cdu da nhiét d6i hoa theo difu kién méi trudng Viét Nam, vi thé& khong
cdn xét hidu chinh cong suit theo nhiét do. Ching han co thé dit mua
mady do Lién X6 (trudc diy) ché tao :

ATIITH - 250.000 - 220/110/10.

1
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B. TRA CUU

May bién ap phan phdi do ABB ché taq,
mdc dien chinh dién ap £ 2 x 2,5%

Bang 1.1.
CBng sudt | Dign &p AP, APy, Un, Kich thude, mm Trong
(kVA) kV) (W) (W) (%) dai-réng-cao ugng, kG
315 35/0.4 150 700 a5 890-680-1310 420
6.3/0,4 200 1250 4 860-705-1325 510
50 10/04 200 1250 45 860-705-1325 510
22/04 200 1250 4 860-705-1325 510
35/0.4 i 240 1250 45 920-730-1365 467
75 35/04 | 280 1400 A5 920-730-1255 525
83/04 | 320 2050 4 900-730-1365 630
100 10/0,4 320 2050 45 900-730-1365 630 |
23/04 320 2050 4 900-730-1365 630
35/0.4 360 2050 45 1010-750-1445 695
6,3/0.4 500 2950 4 1260-770-1420 820
160 10/0.4 500 2650 45 1260-770-1420 820
22/0.4 500 2950 4 1260-770-1420 820
35/0.4 530 2950 45 1160-765-1485 945
63/04 530 3150 4 1260-770-1420 880
180 0/04 530 3150 45 1260-770-1420 880
22/04 530 3150 4 1260-770-1420 880
35/0.4 580 3150 a5 {160-765-1485 968
63/04 530 3450 4 1280-780-1450 885
200 10/04 530 3450 45 1290-780-1450 885
22/04 530 3450 4 1290-780-1450 885
35/04 600 3450 45 1350-815-1530 1040
-
6.3/04 640 4100 4 1370-820-1485 130
250 10/0,4 640 4100 45 1370-820-1485 130
22/04 640 4100 4 1370-820-1485 130
35/04 680 4100 a5 14230-860-1550 1166
6.3/0.4 720 4850 4 1380-865-1525 1270
315 10/ 04 720 4850 45 1380-865-1525 1270
22/04 720 4850 4 13B0-865-1525 1275
35/04 800 4850 a5 1470-870-1605 1302
6.3/04 840 5750 4 1620-1055-1500 1440
400 10/0,4 840 5750 45 1620-1055-1500 1440
22/0,4 840 5750 4 1620-1055-1500 1440
35/04 920 5750 45 1640-1040-1630 1650
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Tiép bdang 1.1
* 2 3 4 5 6 | 7
—
83/04 1000 7000 4 1535-930-1625 1695
500 10/0,4 1000 7000 45 1535-930-1625 1695
22/04 1000 7000 4 1535-930-1625 1695
35/04 150 7000 45 1585-955-170 1866
6,3/04 1200 8200 4 1570-940-1670 1970
630 10/04 1200 8200 45 1570-940-1670 1970
22/04 1200 8200 4 1570-940-1670 1970
35/04 1300 8200 45 1620-940-1750 2218
6.3/04 1400 10500 5 1770-1075-1695 2420
8 10/0,4 1400 10550 55 1770-1075-1695 2420
00 22/04 1400 10500 5 1770-1075-1685 2430
35/04 1520 10500 65 1755-1020-1755 2520
6.3/04 1750 13000 5 1765-1065-1300 2910
10/04 1750 13000 55 1765-1065-1900 2910
22/04 1750 13000 5 1765-1065-1300 2910
35/04 1800 13000 6.5 1840-1080-1900 3051
> 1000 San xudt theo don &3t hang
L
May bién ap phan phdi 35/04 kV, dien ap
diéu chinh +2 x 25% do ABB ché tao
Bang 1.2
T
T | Kich thude (mm) Khdi lugng (xq)
S | 8| A | e P B
(kVA) | dau ) | W) (% N Bénh | Toan \
day r dai réng cao e bé Rudt Dau
|
318 150 700 890 680 1310 420 200 160
50 240 1250 820 730 1365 467 223 175
Yyno
75 280 1400 920 730 1255 525 265 150
100 360 2050 1010 750 1445 695 366 235
45
160 530 2950 160 7685 1495 945 493 304
180 380 3150 1160 765 1495 968 520 300
200 600 3450 1350 815 1530 1040 552 308

18




Tiép bing 1.2

260 680 | 4100 1430 | BBO | 1550 166 | 628 | 338 T
315 800 | 850 170 | &vo |T 1605 4oz - 772 | 301 |
____1 )I
400 920 | 5750 1640 | 1040 | W30 1850 i 892 | 428 |
500 1150 | 7000 1585 955 71 1866 | 1047 480 ]‘
Dyn1 65 —_—
630 1300 | 8200 1520 | 940 | 1750 2218 )| 1259 | 552
800 1520 | 10500 1755 | 020 | 1755 2520 | 1366 | 640
t
1000 1800 | 13000 1840 | 1080 | 1900 i 3051 | 626 | 763
J
1250-2500 San xual theo don dat hing
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May bién ap phian phéi hai cap dién ap do

Dién ap tu 6,3/0,4 dén 35/0,4 kV

Pham vi didu chinh dién 4p :

T8 diu day, Y/Y, - 0 hoac D/Y, - 11

Cong ty Thiét bi Dién Dong Anh ché tao

+2 x 2,5% ; +5% ;

Cong sudt : 25 kVA -+ 2500 kVA
Bang 1.5.
[ < 7 2

Cbéng Ton hao (W) pign |Kich thudc bao (mm) | Trong ugng

sut Déng | 4p Tam
dinh Ugrm T dign | ngdn "banh | pay | Toan
mue (kV) khéng |6 tai | khdng | mach | gai | rang | cao | X® | () | be
(kVA) i &, | Uy {mm) (kg)

(%) | (%)

63/04, 10/04 | 120 | 500 | 2 4 | 60O | 560 | 1050 | 450 | ™ | 390
o5 | 15/04 ; 22/04| 120 | 500 | 2 4 | 600 | 610 | 1050 | 450 | 130 |- 390
35/0.4 o | 51 2 45 | B80 | 620 | 1080 | 450 | 180 | 500
63/04; 10/04 | 15 | 600 | 2 4 | 930 | 580 | 1080 | 450 | w0 | 390
30(315)| 15/04 : 22/04 | 125 | 600 | 2 4 | 950 | 620 | MO | 450 | WO | 450
35/0.4 50 | 61 2 5 | 1080 | 640 | 1600 | 450 | 260 | 610
6:3/04; 10/04 | 185 | 850 | 18 4 | 180 | 600 | 1280 | 450 | WO | 560
so |15/04 ; 22/04| 185 | 850 | 18 4 | 1240 | 650 | 1480 | 450 | 180 | 660
35/04 215 | 880 | 18 5 | 1260 | 830 | 1560 | 450 | 304 | B©
63/04; /04 | 235 | 1200 18 4 0o | 680 | 1300 | 550 | 260 680
63(7s) | 15/04 ; 22/04 | 235 | 1250 | 18 4 | 1200 | 680 | 1300 | 550 | 270 | 730
35/0.4 270 | 1300 | 18 5 | 1300 | 720 | 1400 | 550 | 310 | 840
63/04; 0/04 | 310 | 700 | 18 4 | 1200 | 700 | 1350 | 550 | 290 | 750

100 —] -
(12s) | 15/04 : 22/04 | 325 | CA | 18 4 | w70l 720 | 1490 | 550 | 300 | 790
3s5/04 350 | 750 | 18 5 | 1560 | 750 | 700 | S50 | 320 | 91
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Tiep bing 1.5

by 2 3 4 5 & 7 [ 8 | o 10 nolor |
- —
63/04, 10/04 | 450 | 200 , 7 4 11400 | 800 | 1500 | 600 | 300 | 1020
w ’ |
(180) |15/04 : 22/04| 450 | 2150 | 17 a } 00 | 80C ! 1520 | 600 | 330 | 1080
35/04 510 | 2250 | 17 5 | 1480 | 850 | 780 | 600 420 | 150 |
63/04. 10/04 | 640 | 3000 | 17 4 ‘1440 | 820 | 1580 | 600 | 370 | 1220 i
250 |15/04 ; 22/04) 650 | 3050 | 17 a |0 | 820 | oo | so0 | 380 | 1250
35/04 720 | 3200 | 17 5 | %00 | 850 | 1800 | 860 | 400 | 1580
63/04; 0/04 | 700 | 3670 | 16 4 | 1540 | 860 | 720 | ee> | 390 | 1480
320 |16/04 : 22/04| 700 | 3670 | 16 4 | 159 | 880 | 750 | 660 | 400 | 1800 |
35/04 760 | 3880 | 16 5 | 1640 | 900 | 1910 | 660 | 460 | 1890
63104 10/04 | BAO | 4460 | 15 4 | 1590 | 920 | 760 | 660 | 410 | 8OO
400 |15/04 ; 22/047 B850 | 4500 | 15 4 | 110 | 530 | 1800 | 660 | 430 | 210
35/04 920 | 4600 | 15 s | 7o | 960 | 2010 | 860 | 520 | 2650
63/04; 10/04 ] 940 | 5210 | 15 4 | 1690 | 950 | 1940 | €60 | 560 | 2400
500 -
(560) |15/04 : 22/041 980 | 5270 | 15 4 | 120 | 960 | 1050 | 660 | 630 ! 2600
I 35/04 1060 | 5470 | 13 5 | 1800 ! 1000 | 280 | 820 | 710 | 2050
63/04 10/04 | 100 | 6010 | 14 | 45 | 190 | 980 | 2010 | 820 | 880 J 250 |
630 |15/04 :22/04| M50 | 6040 | 14 | 45 | B© | 990 | 2020 | 820 | 69 | 2720
35/04 1250 | 6210 | 14 | 55 | 1900 | 1080 | 2160 | 820 | 900 | 3020
6.3/04; 10/04 | 1200 | 6590 | 14 | 45 | 1820 | 1040 | 2030 | 820 | 800 | 3310
750 |5/04 ;22/04| 1220 | 6680 | 14 | 45 | 1830 | 080 | 2060 | 820 | 840 | 3360
35/04 1350 | 7000 | 14 | 551 | 1920 | 140 | 2120 | 820 | 940 | 3s70
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6.3/0.4, 10/04 | 1550 | 5000 13 5 1850 | %20 | 2090 | 820 | W40 | 4040

1000 | 15/04 ; 22/04 | 1570 | 9500 13 5 1910 ns50 | 2130 | 820 00 a0

35/0,4 1680 | 10000 ; 13 ‘ 60 | 2200 | 1400 | 2410 | 1070 | 1440 | 4750

63/04; 10/04 | 1710 | 12800 | 12 55 2110 | 1200 | 2170 | 1070 | 1300 | 4650

1250 | 1B/04 ; 22/04 | 1720 | 12910 12 5.5 2150 | 1230 | 2210 @ 1070 | 1340 | 3980

35/04 1810 | 13500 | 12 65 2280 | 1310 | 2370 | 1070 | 480 | 51D

6.3/04; 10/04 | 2100 | 15500 | 10 55 2290 | 1780 | 240 | 1070 | 1550 | 5100

1600 | 15/04 : 22/04 ' 2100 | 15700 | 10 | 55 | 2350 | 1810 | 2470 | 1070 | 1650 | 5320

35/04 2400 | 16000 | 10 65 2410 | 1950 | 2810 | 1070 | 1750 | 5910

63/04. 10/04 | 2400 | 18020 | 09 6 2360 | 1910 | 2510 | 1070 | 1680 5820

1800 | 15/04 ; 22/0,4 | 2420 | 18110 09 6 2380 | 1960 | 2610 | W70 | 1720 | 6100

35/04 , 2500 | 18900 | 09 65 | 2460 | 2070 | 2920 | 1070 | 2150 | 6350

63/0.4, 10/04 | 2700 | 18400 | 09 6 2390 | 1870 | 2690 | 1070 | 2010 | 6210

2000 | 15/04 ; 22/04 | 2720 | 18800 | 08 | 6 | 2410 | 1980 | 2740 | 070 | 2230 | 6540

35/04 2850 | 19400 | 09 65 | 2590 | 2160 | 2980 | V70 | 2470 | 6820

63/04; 10/0.4 | 3250 | 20000 | 08 6 2420 | 1980 | 2740 | 1070 | 2360 | 6710 !

2500 | 15/04 : 22/04 | 3300 | 20410 | 08 | 6 | 2460 | 2030 | 2810 | 1070 | 2480 | 6940 |

35/04 3400 | 21000 | 08 65 2610 | 2210 | 2990 | 1070 | 2570 | 7800

Cac may bién 4p c6 céng sult, cdp dign 4p va 16 ddu dady khic sé& ch& tao theo dén dat
hang. I .

27



May bién ap phan phéi ba cap dién ap do
Cong ty thiét bi Pien Pdong Anh ché tao
Dién 4p tu 6,3 (22)/0,4 dén 35 (22)/0,4 kV
Pham vi didu chinh dién dp : *2 x 25% ; +5% ;
T6 ddu day : YY, -0 ; DY, - 11 ; DOY)/Y, - 11(12)
hoac Y(D)/Y, - 12(11)
Céng suidt : 30 kVA = 2500 kVA.

Béng 186
i > I's 4 —|
Tén hao (W) | Dong | Dién | Kich thude bao (mm)| Tam | Trong lugng
Caéng Ugm didn Ap banh
suft (kV) khéng | ngén Da | Rong | Cao xe d?‘-‘ toan
{(kVA) khéng | cé & 3 mach A c B (mm) () bd
1l (%) | Unl%) (kg)
63 (22)/04
(22)/ 130 600 2 S 930 620 1200 450 150 410
n (22)/04
30
(315) 15 {22)/04 130 600 2 5 950 640 neo 450 170 470
35 (22)/04 150 630 2 5 1180 660 1670 450 ! 280 810
63 (22)/04
{22/ 200 850 18 5 T80 650 1310 450 160 560
T (22)/0.4
50
15 (22)/04 200 860 18 5 1270 660 1490 450 180 830
35 (22)/04 220 880 18 5 1290 830 1520 450 310 920
63 (22)/04 -
(22)/ 245 1200 18 5 120 690 1350 550 240 700
i 63 11 (22)i0.4
. (75) —
. 15 (22)/0,4 245 1300 18 5 1210 690 1350 550 280 740
! —
35 (22)/0.4 | 280 1320 18 5 1310 730 1460 550 350 @ 860
L
6,3 (22)/04
(220 | 320 1700 18 5 1290 710 400 550 300 760
100 11 (22)/0.4
(125)
15 (22)/04 330 1720 18 5 1380 730 430 580 340 800
35 (22)/04 350 1760 18 55 1560 760 1750 550 380 910
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Tiép bang 1.6

T 4 5 5 7 8 9 03 W 2 i
]
R
| 63 (22104 450 | 2300 o | 5 . 1410 | BID | 1830 | 600 | 350 | 1090
S0 T (22)/04 | J.
| (80} |-— { — T ;
‘ 15 (22):04 | 500 | 2320 ¢+ 17 5 1410 | 810 | 1540 | 600 | 370 ) 1120
e} ) |
35 (22)/04| BBC ; 2370 | 17 55 | 1490 | 860 | 1820 | 600 | 440 | 1380 |
L ! i
‘ 83 (2204 oo | 3200 17 5 “s0 | 830 | 1590 | 600 | 400 | 1320
| 11 {22),04 ~!
1 |
| 250  — : - -
| 15 (22)/0.4! 680 | 3250 | 17 |[ 5 ]_1450 830 | 1700 | 600 | 420 | 1360
' i
ey | ’ -
| 35 (22y04 700 | 3350 | 17 ‘ 55 I W00 | 850 | 1820 | 600 | 480 | W |
o I , ’
{ o '
| 63 (22004, 05 ! as0 | 16 5 | 150 | 870 | 1740 | 600 | 410 | 150G
| 1 (2204 |
| 320 |— — : —_
| 15 (22_\.-'0.4| 720 13920 | 16 5 1600 | 870 | 750 | 600 | 440 [ 191G
i .
1 —
' 35 (22)/04| BOO - 4090 | 16 55 | 650 | 910 | 130 | 00 | 490 | 2050
' i04
I 16'3 (2204 ge ‘ 4600 | 15 5 1610 | 930 | 1790 | 660 | 440 | 1720 |
! "1 (22)04 {
baoo b— +- : " L. |
, 15 (22)i04 | 880 & 461D | 15 5 1620 | 930 | 1830 | 660 | 460 ' 2120 !
S J |
| f3s5 (22)04! 930 | 4300 | 15 S5 | 1730 | 990 | 20B0 | 660 | 540 | 2780
i _
63 22)/0.4 T
63 12041 500 8340 15 | s 650 | 960 | 1970 | 660 | 590 | 2470
500 | 1 (22)/04 | |
{560) :
15 (22504 ! 960 | s300 | 15 | s 720 | 960 | 1990 | 660 | 630 | 2690
35 (22)/04| 1060 | 5470 | 15 55 | 1810 | 1040 | 2230 | 820 | 750 , 3150
I
[ — - 1
1 4
: 83 (2204 s | si00 | w4 5 1BIO | 990 | 2100 | 820 | 70 | 2760
! 1 (22)/0.4
[ 630 —
| 15 (22)/04 | 1200 | 6120 | 14 5 1820 | 990 | 2140 | B20 | 730 [ 2870 |
‘ 35 (22)/0.4| 1300 | 6240 | 14 55 | w20 | 1000 | 230 | 820 | 900 | 3300 |
L i
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Tiép bdng 1.6

1 2 3 4 I 5 6 7 8 g 10 " 12 T
63 (22)/04 .
1270 | 6510 14 5 1860 | 100 | 2050 | 820 | 820 ; 3350
11 (22)/04
750
15 (22)/04 | 1270 | 6550 14 5 870 | M0 | 2070 | 820 | 840 | 3390
35 (22)/04 1360 | &780 14 55 | 1940 | 160 | 2170 | 820 | 970 | 410
63 (22)/04 B0 | 10000 | 13 5 1900 | 1160 | 2090 | B20 | W20 ' 4100
1 (22)/0,4
1000 :
15 {22)/04 | 620 | 0000 ' 13 5 1910 | 190 | 2m0 | 820 | 1280 | 4210
35 (22)/04! 720 . 1000 13 6 2210 | 1410 | 2420 | W70 | 100 | 4820
3 0. X
63 (22)/04 1740 | 13100 12 5 2160 | 1220 | 2180 | W70 | 1370 | 4710
11 (22)/04
1250
15 (22)/04 | 1740 | 13600 | 12 5 2170 | 1220 | 2210 | 1070 | 1390 { 4760
35 (22)/04| 1810 | 14100 12 6 2390 | 1310 | 2410 | 1070 | 1550 | 5310
63 (22)/0,
3 (22)/04 2190 | 1700 10 5 2260 | 1790 | 2470 | 1070 | 1890 | 5280
1 {22/04 |
1600 e
15 (22)/04 | 280 | 7200 | 10 5 2350 i 1810 | 2890 | 1070 | 1720 | 5320
35 (22)/04| 2430 | 18500 | 10 6 2410 | 1960 | 2890 | 1070 | 1810 | 5930
63 (22)/04
(22) 3300 - 20500 | 098 6 2420 | 1980 | 2800 | 1070 | 2500 | 6800
11 (22)/0.4 !
2500
15 (22)/04 | 3350 | 20500 | 08 6 2460 | 2030 | 2850 | 1070 | 2600 | 7000
35 (22)/04| 3500 | 21500 | 08 65 | 2610 | 2210 | 3100 | 1070 | 2700 | 7900

Céc may bién 4p cé

dat hang.
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May bién ap trung gian 35/6 -+ 22 kV do
Cong ty thiét bi Dién Diong Anh ché tae

bién ap : 2

Pham vi diéu chinh dién dp :

3

cap

cip :

35/6,3 - 35/10,5 - 35/15 - 35/22 - 22/6 =+
35(22)/6,3 kV - 35(22)/11 kV - 35(22)/15 kV

2 x 2585% ; £5% ; *2 x 5%

hoac *4 x 2,5%.
T3 diu day : Y d-11; D/Y -11; Y(D)/d(12) 11 hoac D(Y)/[d - (12-1D)

15 kV

Cong sudt : 1.000 kVA =+ 10.000 kVA
Bang 17
T T ; '
. e thud T4
Tén hao (W) Dong | Dién | Kich thudc bao g& m Trong luong
Céng Ugm dién & {rnrm) banh
sut (kV) khéng | ngén xe
(KVA) {4 1, | mach | 98 | /éng | cao | (mm) | ddu | toan
khéng (6 tail (g | U, A C B D @ity 1 od
tai (%) (kg
2 cdp
700 | 0500 | 08 6 1780 | 1200 | 2100 | 1070 | 1050 | 4700
35/(6.3+22)
000 —_— -
3 cap
1800 | 11000 08 6 1850 | 1300 | 2300 | 1070 | T30 ) 4500
35(22)/(6,.3—15)
2 cdp
| 1900 13500| 08 6 2100 | 1300 | 2400 | 1070 | 1250 | 5000 !
35/(63+22)
250 »
3 cp
2000 (14000 | 08 [ 2230 | 1340 | 2480 | 1070 | 1330 | 5140
35(22)/(6,3+15)
2 cédp
[ 2210 | 16000 10 65 2420 | 960 | 2840 | 1070 | 880 ; 6200
35/(6.3+22)
600
3 cdp
2300 | %S00 10 65 2430 | 1970 | 2B60 | 1070 | 1940 | 6600
35(22)/(6,3+15)
2 cdp ;
2420 | 19300 | 09 65 2470 | 2010 | 2960 | 1070 | 2100 | 6640
35/(63+22)
1800 —
3 cép
2540 | 18600 | 09 65 2450 | 2010 | 2980 | w070 | 2210 | 700
35(22)/(6,3+15)
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Tiép bang 1.7
- T - T i
2
cep 2700 | 19500 | 09 | 65 | 2520 | 2180 | 3010 | 1070 | 2200 | 7200
35/(6.3+15)
2000 —
' 3 cép i
! 1_ | 2790 [20000| 03 | 65 | 2530 | 2050 | 3020 | 1070 | 2320 | 7260
L 135(22)/(6.3 +15)
2 ¢ i
| P 3300 | 21500 | 08 | 65 ! 2540 | 2080 | 3030 | 1070 | 2370 | 7890
| 35/(63-+22) |
' 2500 | — A -+ —
! 3 cap
3400 |22000| 08 | 65 | 2580 | 2080 | 3050 | 070 | 2430 | a0
35(22)/(6.3~15)
S s
cap 3900 [25000| 08 | 7 | 2620 | 2100 | 3080 | 070 | 2480 | 9650
35/(6.3~22) |
| 3200 —_ —
3 cap a000 (26000 08 | 7 | 2640 | 2100 | 3000 | 1070 | 2560 | 5740
35(22)/(6.3 - 15) !
l T 2 cép - I N
4700 |29400| 07 | 7 2700 | 210 | 3240 | 1210 | 260 | 140
35/(6.3-. 22) :
4000 C— -
|3 cap 4800 30000| 07 | 7 | 2720 | 2120 | 3240 | 1210 | 2800 | 12300
35(22)/(6.3- 15) ! |
2 4p 5270 |34500| 07 | 7 | 2830 | 2130 ! 3260 | 1w | 3120 | 3000
35/(6.3+ 22) [
5600 ]
3 cep 5420 |34506| 7 | 7 | 2840 | 2130 | 3270 | w10 | 2340 | 1ass0
| 35(22)/(6.3 < 15)|
| |
2 cap I
[ 8000 [42000| 07 | 75 ! 2880 | 2150 | 3580 | 130 | 4030 | 100
35/(63~22) |
7500 !'
3 cép 8500 I_soooo 07 | 75 | 2890 | 2210 | 3280 | 1430 | 4200 . 16900 |
35(22)/(63+15) i J
‘ 2 cdp ! i
5000 58000 06 | 75 | 3160 | 2680 | 400 | 130 | 4180 | 300 |
‘ 35/(63+22) : .
10000 }
Cg I
3 cap 9500 |60000| 06 | 75 | 370 | 2500 | 4050 | 1430 | 4360 | 7500
35(22)/(6.3 - 15)
Ghi chi:  Cac may bin dp cb6 cong suit, cdp dién 4p va 16 ddu day khic sé
y 9

ché tao theo ddn dit hang.
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Miy bién ap trung gian 110 kV/10 - 35 kV do
Cong ty thiét bi DPién Pong Anh ché tas

Dien ap : 110 kV
Coéong suat @ 25.000 kVA + 63.000 kVA
Bang 18
n h o ian 4 4 feh thud
Tén hao D_‘ng Dién 4p ngan Kich / c Trong hidng
Céng Udm (W) dién mach Uy% bao g& (mm) i
SuAt V) — khang - — *
(kVA) khong Cé tal dai | rang | cao d'au roéin
s | e | CT | CH | TH | c g | G0 | bo
(kg
1
15/23 220 | 1260 | 041 03 | - |5200: 6200 4500 |19500 53000
(Yayn (+d1) '
115/38,5/23 .
25000 > 230 | B8 | 033 | 103 | 74 | 65 ' 6200 | 4180 | 5580 | 19600 [60000
(Yyyn 1-12) i |
— -
115/23-1575 ;
S/23-157 230 ) 135 [ 042 | 122 | 48 | - | 5400 | 5500 | 4900 {19600 57000
{(Ynyn a(+dit) ; i f
| P e
3 115/38,5/23 i
/385/ , 280 | 1850 | 033 | 1©5 | 75 | 65 | 6200 | 4400 ' 5600 |23000186000
(Yud yn 112)]
40000 : lL | ‘
15/23-157 ; i
523575 | a5 | 800 | 028 | 102 | 145 6200 ' 4360 , 5600 |23000° 81920
{Yyyn af{+dft) I ‘ 1
- L
115/105 '
/ 410 | 2350 | 022 05 | - | 6000 4800 5800 | 31400 97000
{(Yad) i [ |
—_ : | |
63000 T5/23 410 | 2350 | 022 »2 | - | 6200 5000 6000 |3180a {102000
(Yyyn (+dm)
15/23-1575
/2315, 416 | 23501 022 | 122 | 148 6500 | 510 | 6300 |32800 | 108000
(Yyyn a(+dft)) E
]

ché tao theo don dit hang

Ghi chic Cic méy bidn 4p cé

cdng suft, cip dien Ap va t3 ddu diy khic sé
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Mot s6 diac diém cidu tao

May duge trang bi :

- Ba diéu chinh dién 4p duéi tAi phia 115 kV, pham vi didu chinh
dién Ap =9 x 1,78%. V& may bién 4p cd ba cdp dién ap, cd lap bé
diéu chinh dién dp khéng tai phia trung ap, pham vi diéu chinh dién
ap *2 x 2,5%.

- Ta AVR dé& lap dit trong phong diéu hanh, trong d6 ed trang bi :
Bé tu déng diéu chinh dién ap kigu VC-100-BU dé didu khién tu dong
viéc diéu chinh dién ap dudi tii. Bé chi thi ndc kiéu PQl44 luén cho
biét nidc van hanh cia ba diéu chinh dién 4p dudi tai. 02 Bé hién thi
nhiét do6 cudon day va dau Idp trén hién s& kicu PT100. Bdo tin hiéu cta
ché d6 lam viéc cda cdc thigt bi cdn theo d6i trong qua trnnh vin hanh
bing dén tin hiéu. Bdo déng bing cdi va phat tin hiéu cat may trong
cdc trudng hop mdy bién Ap qud 4p, qua tdi hoac cd su ¢ Didu khién
van hanh déi nac dién 4p dudi tai va hé théng quat mat d cac ché do
bang tay, tu dong ti trong phong diéu hanh.

~ Hé thong quat mat cdnh tan nhiét lam viéc theo cdc ché dé : khoi
dong bang tay, tu dong theo tin hiéu cia d6ng hé do nhiét d6 dau lop
trén. Néu khach hang cd nhu cdu, hé thong quat mat c6 thé lam viéc &
2 cdp - mot nua vA toan bo

- Mang cao su ngan cich daun vdi khong khi trong binh dau phu.

- Cac thigt bi do lugng, bao vé gébm c¢d : cdc bién dong chan sy,
dong hd do nhiét d6 cudn day, déng hé do nhiét d6 ddu ldp trén, van
an toan, role hoi (Buchholz), role dong dau, dong hé bdo mic dau thing
diu chinh va diu cho bé diéu chinh dién &p dudi tai.
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May bién ap trung gian hai cujn day dién ap 35 kv,

cong suat 20 + 31,5 MVA, dien chinh dien ap dudi tai,
do Siemens ché tao

Bdng 1.12.
| Sam (MVA) APy (kW) Uy (%) | Kich thudc (mm) Khdi | Knéi

i AP, lugng | 'uong

kW) ) téng | dsu

ONAN | ONAF ONAN | ONAF | ONAN | ONAF dai réng cao (kg) {kg)
10 6 12 31 BO 63 10 4800 | 2450 | 3900 | 27000 | 6200
125 20 14 37 85 63 10 4900 | 2500 | 4000 | 30000 | 6700

i 18 25 % 45 1 64 10 5050 | 2500 | 4100 ! 34000 | 7000

Y"20 | 315 | 52 | B0 | 64 10 | 5300 | 2550 | 4600 | 41000 | 00O

L

May bién ap trung gian hai cudén diay dién ap 35 kV,
cong suat 25 - 31,5 MVA, diéu chinh dién-ap thuing,
do Siemens ché tan
Bdng 1.13.

o ? 2 . —‘

Sam (MVA) AP, APy (kW) Uy (%) Kich thude (mm) Khéi lugng (ka)
(kW)

ONAN 1 ONAF ONAN ;| ONAF | ONAN | ONAF dai réng cao dau téng
0 16 12 31 80 63 © 3700 2350 3900 2200 4200
12,5 20 14 a7 g5 63 10 3800 | 2350 | 4000 | 2500 | 4500
16 25 ® 45 110 6.4 10 3300 | 2400 | 4100 | 3000 | 5000
20 315 19 52 130 6.4 10 4200 | 2450 | 4600 | 3500 | 5700

May bi€n ap trung gian hai cuén day, dién ap tu 72,5 dén 145 KV,
diéu chinh dién ap dudi tii, do Siemens ché tao
Bing 1.14.
Sam (MVA) | AP, AP, (kW) Uy (%) Kich thude (mm) | Knhéi long (kg)
{kw)

ONAN | ONAF ONAN | ONAF | ONAN | ONAF | dai réng | cao ddu | 16ng
10 16 13 42 108 96 154 | 6600 | 2650 | 4700 | 12000 | 33000
125 20 15 45 5 84 150 6700 2700 4800 | 12500 | 43000
16 25 17 51 125 96 15,0 6750 2750 5300 [ 13500 | 48000
20 315 20 56 o 886 151 6800 2800 S400 | 14000 { 54000
25 40 24 63 180 95 152 | 6900 | 2900 | 5400 | 14500 | 6%)00
315 50 28 71 180 85 150 7050 2950 5500 | 17000 | 70000
40 63 35 86 214 98 155 7100 3000 | 5700 | 18000 | 82000
50 80 41 a1 232 100 6.0 7400 3100 5800 | 20500 | 97000
63 100 49 13 285 105 167 7800 3250 6100 | 25500 | 118000

| ~ :
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May bién ap hai cudn day, cong suat 3150 dén 10000 kVA,
dien ap dén 123 KV, didu chinh dién ap thuong,
do Siemens ché tao

DP4&u phan dp 2 x 2,5%
Dién 4p ngin mach : 6 - 10%
Bang 1.15.
Sam Yeam Unam | 4P, APy Khéi iuang (kg) Kich thudc (mm)
(kvA) V) (kV) &W) | (kW)
téng diu dai/rdng/cao Banh xe
3150 | 61-36 | 3-24 46 28 7200 1600 -| 2800/1850/2870 | 1070
78 - 36 3-24 S5 33 8400 1900 3200/2170/2540 1070
4000 | 50.725 | 324 | 68 35 10800 | 3100 | 3100/2300/3630 | 1070
95 -36 |4 -24 6.5 B 9800 2300 2550/2510/3020 070
5000 | SD-725|4-24] 80 M 12200 | 3300 | 3150/2490/3730 | 1070
90 -123 | 5-36| 98 46 17500 | 6300 | 4560/2200/4540 | 1505
6300 22 -36 |5-24 77 45 1700 2500 2550/2840,/3200 1505
50 - 725 | 5 - 24 93 48 13600 3700 3200/26390/3080 1505
80 - 123 | 5- 36 no 53 18800 6600 4780/2600/4540 1508
8000 22 - 36 |5-24 84 54 14000 3300 2580/2770/3530 1508
80 -725 |5 -24 10 56 15900 4200 3250/2850/4000 1505
90 - 123 | 56 - 36 125 62 21500 7300 4880/2630/4590 1505
10000 152 -36 |6 -24 10 63 16600 3900 2670/2900/3720 1505
50 -725 |6 - 24 125 65 18200 4700 4060/2750/4170 1505
90 - 1283 | 5- 36 140 72 25000 8600 4970/2900/4810 1505
May bien ap hai cudn day cong suat 3150 dén 10 000 kVA
dién ap dén 123 kV, digu chinh dién ap dudi tii,
do Siemens ché tao
S6 dau phan dp 8 x 2% = 16% ; Up(%) = 6 — 10%
T3 diu day Y/Y hoac Y/A
Bang 1.16.
Sam Ucdm Upam AP, APy Khéi lugng (kg) Kich thude (mm)
(kVA) V) {kV) (kW) (kW)
tdng ddu dai/réng/cao | Bénh xe
3150 109 -36 | 3 -24 48 29 9100 2300 3400/2300/2900 070
4000 92 -36 |3 -24 58 35 10300 2600 3500/2700/3000 1070
50 -725 | 4 - 24 71 a7 13700 4100 4150/2350/3600 1070
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Tiép bing 1.16

Khéi wgng (kg) Kich thudc (mm) }
sdm I UCdm UHdm APo AF.N
(kVA) {kV/) (kV) (kW) (kW) t8ng dau dai/rdng/cao | Banh xe
115 -36 | 4-24 68 40 12300 3100 3600/2400/3200 1070
5000 50 - 725 | § - 24 84 43 15200 4500 4200/2700/3700 1070
90 - 1223 | 5-36 98 49 21800 8000 5300/2700/4650 1070
144 - 36 | S - 24 8 47 14000 3600 3700/2700/3300 070
6300 50 -725 |5 - 24 98 80 17000 5000 4300/2900/3850 1070
80 - 123 | 5- 36 ns 56 23000 8500 5600/2900/4660 1505
183 -36 | 5-24 99 57 17000 4500 3850/2500/3500 1505
8000 50 -725 | 5 - 24 Mns 59 19700 6000 4600/2800/4050 1505
90 - 23 | 5 - 36 131 65 25500 9000 5650/2950/4650 1505
228 - 36 | 6 - 24 ns 66 20000 5200 4400/2600/3650 1505
10000 | 50 - 725 | 6 - 24 131 68 22500 6500 5200/2850/4%00 1505
90 - 123 | 5 - 36 L 7 76 28500 10250 5750/2950/4700 1505

Mot s6 may bién Ap Siemens dit tai Vigt Nam

Bang 1.17.
Céng &P | I, APy (kW) Uni%)
Loa) suft D4u phédn 4p | kW | %

MVA C-ﬂ CH|TH|CT|CR|TH
115/38,5/23-40 (MVA) 15 = Bx175%
ché tao tai 40/25/40 23:2 253 | < 30| 035 auo| - - n|l2]| g
Ukraine (ZTR) Texs
Ty nghu 150/150/50| + 17 x 125% | 38 | 006 | 4215 |5535|1035( 395 | 25 | 212
500/220/35-150 (MVA)
TJ ngéu

220/10/22-125 (MVA) | 125/125/45
ch& tao tai Ukraine
(ZTR)

I+

8 x125% | 43 |05 | 126 | 185 | 110 | 40 | 125 | 24

Ty nglu
500/220/35- 150 150/180/50;
Ukraine ché tac

I+

8 x 125% | 60 - 85 | 260 | 80 | 345 | 125 | 85

TV ngéu
220/110/22-125 (MVA) | 75/100/125
chd tao tai
Th8 Nhi Ky (AEG) J

1]

8 x 125% | 45 - 250 - - 05 8 -




Tiép bang 117

Céng T AP, F lo APy (KW) U (%)
Loai suft DAu phan 4p | (kW) | (%) '
(MVA) CT|CH{T-H!CT |G-H|T-H
Ty ngﬁu
220/10/22-12 (MVA} 125/125/25( 220+ 8x125% | < 40| 02 (& 250( - - 1 29 18
ché tao tai Xic 23 x 2% 25%
(MR)
Ty ngéu 220/110/23 125/125/45| + 19 x 125% | 38 - 280 - - - 134
]
Maiy bién ap do Alsthom ché€ tao
Bang 1.18.
I )
Sum Ungm |Uram Kieh thude (mm) Khéi
Loai (MVA) Ucdm V) V) | kV) - ) ludng
L dai tong ' cao (kg)
Giam ap 2 cupn day 70 227 * 1B% pal 7600 5000 | 6800 | 87.500
Giam ap 3 cudn diy 300 230 138 15 8940 7450 9300 234000 (
Tang 4p 2 cudn diy | 400 |225+ 2 x 225% | 22 - 10.200 | 8700 | 8000 |302.000
Tang 4p 2 cubn day 340 525 + 25% - 18 - 3000 5000 7000 |269.000
3 x 25%
Tang ap 2 cufn day 750 5§25 * 2 x 25% 20 - 14,700 64.00v01 10.700 440.0%

Maiy bién ap kho SCR 6,10/04 kV do Yunnan ché tao
Bang 1.19.
; .
Cong Ucam Unam Y8 dfu | Tén that | Tén thdt | Dong dién | Dign 4p
sudt (k) kV) day khéng tai ngén khéng tai |ngdn mach
(kVA) (W) mach (W) (9%) %)
30 240 890 30
50 6 63 10 04 Yyno 340 1260 28
63 +5% hodc 440 1 600
80 +2 X 25% Dyn11 460 1 740
100 500 1 900
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Tiép bing 1.19

|

Cc‘)r:lg Uean Urn 6 dfiu Tén thétl Tén ghﬁt Dang diét‘\ qen ap
suat V) V) day khéng tai ngin khéng tdl |ngin mach
(kVA) (W) mach (W} (%) (%)
125 590 2330 20 4
60 680 2680

200 780 3100

250 900 3300

315 6. 63, © Yyno 1100 4000

400 *+5% 04 Dyntt 1220 4500 | 18

500 hoic 1450 5500

630 *2 %X 25% 1600 6500

800 1800 7800

1000 2150 9100

1250 2550 1000 13 8
600 3000 12000

2000 3500 15000 12

2500 J 4000 18000

Bang 1.20.
Kich thuoe va khoi hiong cba may bién ap SCR 10 kV
Kich thude (mm)
: ‘— Khéi lugng
Loai méy ring ca0 a3 Khoang céch (xg)
hai bénh xe

SCR - 200/10 1 040 ) 620 1615 §50 150
SCR . 250/% 1040 1 620 1615 660 1440
SCA - 315/0 1 040 1 620 1615 660 1515
SCR - 400/10 1090 1 870 1745 600 1740
SCR - 500/10 1 090 1 870 1 745 660 1820
SCR - 630/ 1090 1870 1745 660 2100
SCR - 800/10 1 090 1 870 1745 820 2475
SCR - 1000/10 120 2045 2015 820 3128
SCR - 1250/10 1210 2045 2 05 820 3855
SCR - 1600/10 1210 2045 2 015 820 4305
SCR - 2000/10 1325 2415 218 B20 4800
SCR - 2500/%0 1 325 2415 215 820 6370
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Miy bién ip ba pha hai cuén day 35/10,6 kV loai SF8 ditn chinh dién ap
thubng do Yunnan ché tao

Thong so ky thuat

Bédng 1.21
T 1
C .
Loai é";,tg Uoam | Unge P, APy Uy | I, T8 ddu,
oai su
V) W) (kW) " (%) (%) da
(VA ( {kV) ( y
|
SF8 8000 n 99 L 45 75 i 08
— —
SF8 10000 05 22 53 75 08
SFa 12.500# 35 hoic 0 14,4 83 80 06
SF8 000 | o° =2 152 77 80 06 YN di
X 25% 66
SF8 20.000 203 93 80 06
63
SFB 25000 239 110 80 06
L 6
) SF8 31500 L
Kich thude va khdi Iuong
Bang 1.22.
Khéi fugng (kg) Kich thude (mmy) nhoAng
Cé;g j l cAch
Loai suat vé vA R - néng . gida
(KVA) | phy kién dau tong | 4p dai réng cao hai
banh xe

SFg 8000 9030 2769 14850 13150 3445 2935 3430 1475

SF8 10000 ™030 3450 18185 15550 3665 3170 3635 1475

SF8 12500 12955 4280 20680 18470 3670. 3570 3460 Wu7s

SF8 %6000 15340 4600 24225 21785 4120 2888 4270 1475 °

SF3 20000 19195 5710 30487 | 26845 3735 3760 4370 1475

SF8 25000 21010 5825 32455 | 29240 4040 3755 3840 u7s

SF8 31800
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May bién ap ba pha hai cuén day 35/10,6 kV loai SFZ8 digu chinh dién ap duei
tai, do Yunnan ché tao

Thong s6 ky thuat

Béng 1.23
Céng Ucdm Uniam AP, APy fuN i, T8 ddu
Loai susit V) (V) (kW) (kW) (%) (%) day
(KVA)
SFz8 | 8000 1 L12.3 475 75 1
SFZB | 10000 o5 . 123 562 75 09
35 hoidc
SFZ8 | 800 |aas.av25%| 0
sFzs | 6000 2 813 80 10 YNl
66
SFz8 | 20000
| 83
SFz8 | 25000 |
b !
SFZ8 | 31500 J
AR R I NN RN |
Kich thdde va khii hdng
Bang 1.24.
Khéi lusng (ka) Kich thude (rm)
Céng I
Loai suét o va riang | Khoang
(kVA) phy kign Qdau téng bién 4p dai rdng caa cdch gida
J ! hai bénh xe
SFzs 8000 T 9135 | 4395 | 17460 | 15230 | 3850 | 3285 | 3860 1475
- ———
SFZs 10000 | 10305 | 5460 | 20045 17970 | 3790 | 3130 | 3695 75
SF28 2500 | 12530 | 5560 | 22210 l 19165 | 4245 | 3530 | 3895 1475
SFz8 B000 | 14979 | 6232 | 26102 | 23478 | 4320 | 3935 | 3685 1475
SFzs | 20000 T
SFZ8 | 25000
SFz8 31500 !
}




May bién ap hai cuon day 110/18,6 kV loai SF8, diev chinh dién ap thuong, do

Yunnan ché tao

Thong sa ky thuat

Bdng 1.25.
Loai Sam Uedm Usigm l AP, APy Un o T8 dau
(kVA) (kV) {kV) (kW) kW) (%) (%} day
SF8 8000 120 50 085
SF8 10000 14,0 59 080
SF8 12500 n %5 70 085
SF8 16000 | 190 B6 0.80
Mm=2 10,5
SF8 20000 x 25% 220 104 075
hodc 10 105 YNdIl
SF8 25000 21+ 2 250 123 070
x 25% 66
SFa 31500 295 148 065
63 y
SF8 40000 340 174 060
L 3]
SF8 50000 410 216 055
SF8 83000 500 260 0,50
Kich thudc va trong ldgng
Bang 1.26.
Trong dng (kg) Kich thude (mm)
Sdm
Loai (kVA) . . . . Khoang |
vd va dau 1éng riéng dai rong cao chch
phu kién BA gida hai |
: ' panh xe
SF8 8000 9795 4939 18821 16410 4025 3540 4218 1475
SF8 10000 11480 5338 21604 | 18229 4100 3800 4200 1475
SF8 12500 13250 5832 23946 20631 4410 3780 4335 w75
SF8 18000 15375 6345 271680 23447 4040 4165 4585 204u
SF8 20000 19050 7245 32950 28475 4370 4130 4740 2040
| sF8 | 25000 | 22710 ll 8141 | 38726 | 33480 | 4690 | 4000 | 4895 | 2040
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Tiép bang 1.26

I , . j
Trong luang (kg) Kich thude (men)
Sdm
Loai {(kVA) N N i N ) j Khoang
vd va dau tong rneng dai réng cao cach
phu kign BA gida hai
banh xe
SF8 31500 26030 8450 42445 37279 4170 4170 5000 2040
SF8 40.000
SF8 50.000
SF8 63.000

May bién ap hai cudn day 110/10 - 6 XV loai SFZ8, dieu chinh dién ap dusi tai,
do Yunnan ché tao

Thong sé ky thuat

Bang 1.27.
Loai Sdm [ UCdm UHdm APD APN UN lo i Té dé'u
(VA) V) 6y | oww) | ew | e | o) l day

SFz8 8000 182 50 110 —’
SF28 10000 15.2 59 105
SFZ8 12500 ; 75 70 100
SFze | 16000 ) 205 86 095

#0 holic 05
SF28 | 20000 2128 235 04 0.90 Yhdn

x 125% 66
SFZ8 | 25000 hoac 270 23 105, 085

8 x 15% 63
SF28 31500 30 148 080
SFZ8 | 40000 370 74 075
SFZ8 | 50000 240 26 070
SFz8 | 63000 56,0 260 065

i
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Kich thude va khai luong

Bang 128
; - -
Trong lugng (kg} Kich thude (mm) )
Sam T r —
Loai {KVA) . . . " . rKhofmg ||
vo V_a dau tdéng reng dai éng cao cach
Phu kién BA gida hai
banh xe
SFZB 8000
SFz8 10000 11505 8007 25044 21554 4941 4187 4678 2040
SFZ8 12500
SFZ8 16000 16070 8505 32997 28415 5000 3180 4490 2040
SFZ8 | 20000 ll
SFZ8 25000
SFZ8 31500
SFZ8 40000 35050 18373 65680 58715 6415 4500 5490 2980
SF28 50000 36265 16641 66175 58273 6020 4440 5565 2980
May bién ap ba cuon day 110 kV loai SF8, dieu chinh di¢n ap thudng, do
Yunnan ché tao
Thing s6 ky thuat
Bang 1.29.
Loai Sdm UCdm UTdm UHdm APQ APN UN lo TC; déu—l
(kVA) (kV) {kV) (kV) (kW) Ry (%) (%) day
SFSB BODO 145 63 120
SFS8 10000 70 74 115
SFS8 12500 | 110 = 2| 35 hodc 1 95 87 110
X 25% | 385+ 2
SFS8 16000 | hodc X 25% 105 220 106 D05 YN
121 + 2 ho#c ynod1t
SFS8 | 20000 | x 25% | * 8 x 10 260 125 100
15%
SFS8 | 25000 65 295 148 095
b——— |
SFS8 | 31500 63 340 175 090 .
1 N
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Tiép bdang 1.29

' ]
\ Loai ! Sam Uedm Uram Ubam AP, APy Uy ls T8 ddu
| WA | vy [ owv) ] sy | oawy | owy |y | | eay
'{ SFS8 | 40000 1 | 35 hoic | 63 400 210 085
\» * 2 855 x I
SFS8 50000 X 25% 59, 6 L48;0 250 ﬂ_—
LSFSE 63000 57,0 300 075
i
Khdii ldong va kich thude
Bing 1.30.
Trong Wong (kg) Kich thude (mmy)
Loai Sum Khoang
(KVA) vo va o g rigng o c4ch
phy kign | dau | tong BA g | a0 | s hai
banh xe
| —
SFS8 8000
SFS8 | w0000 | 13370 | 7447 | 26573 | 25840 | 4380 3960 | 4170 | 1475
87588 | ©500 | 16950 | 8432 | ats27 | 27489 | 473s | a@30 | 4508 | 2040
8FS8 | 1000 | 19140 | 8337 | 34838 | 31074 518 3685 | 4595 | 1475
3FS8 | 20000 | 22205 | 9470 | 3ser7 | 34870 | 500 4120 | 4790 | 2040
—
| SFs8 | 25000
SFS8 | 31500
SFS8 | 40000
SFSE | 50000
SFS8 | 63000 | 51960 | 630 | 83670 | 74020 | 5962 4630 | 5280 | 2950
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May bién ap ba cuén day 110 kV loai SFSZ8 diéu chinh dién ap thugong, do

Yunnan ché tao
Thong so ky thuat
Bang 1.31.
Loai Sam Ucam Urdm Unam APy APy Uy ls T8 d&u
(kVA) (kV) k) (kV) (kW) (kW) (%) (%) day
SFSZ8 8000 ®©0 63 125
SFSZ8 0000 180 74 120
SFSZ8 12500 35 ho#ic 210 87 115
SFSZ8 | %6000 385 = " 245 106 110
0 +8 |2 x 25%
SFSZs | 20000 | X 125% 05 280 125 105
holc YN
SFS28 25000 + 8 320 148 100 ynodni
X 15% 66 -
SFSZ8 31500 38,0 175 095
63
SFSZ8 40000 35 hodc 430 210 090
385 x
SFSZ8 | 50000 5% 520 250 085
SFSZB 63000 63,0 300 0,80
Kich thudc va khéi hsong
Bang 1.32.
Trong udng (kg) Kich thudc (mm)
Sdm
Loai kVA . . Khodn
(kVA) vé v'é diu téng riéng dai réng cao céchg
ghy kidn BA gita hai
banh xe
SFSzs | 8000
SFS28 10000 14955 1400 33621 287585 5645 3760 4380 2040
SFSZ28 12500
SFS28 16000 20500 134 43116 37469 5870 4200 4440 2040
SFSZ8 20000 23065 14053 47800 41953 6050 4315 5100 2040
SFSz8 25000 27690 15372 53982 47713 6050 4350 5185 2980
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Tiép bdng 1.32.

! ; )
Trong lugng (kg) Kich thude (mmy) W
(fdm
Loai VA) . e Khoan
vé va dau téng riéng dai rdng cao [ céchg
Phu kign BA gida hai
banh xe
SFSzZ8 31500 34470 18482 65206 57660 6275 4435 5525 2980
SFSZ8 40000 39675 19093 73879 65704 6410 4470 5508 2980
SFSZ8 50000 48145 22423 86210 77307 6550 4830 5735 2980
LSFSZB 63000
May bién ap khé 35/0,4 kV do Chong Qing ché tao
Ucym(kV) = 35(38,5 - 36 - 30) ; Uy, = 04 kV
Béang 1.33.
-
03 6n , ,
, Kich thudc {mm
Sem | AP, | APLWL | @By | Knéi {mm)
Loai kVA)| (W) (%) | (%) Iusng
o A . .
U
100°C | 120°C mus | mue | feq) dai |cong | cao banh
1 2 x8
SCB8-315/35 | 315 | 1200 | 4620 | 4900 | 20 6 80 52 600 | 1620 | 870 | 1495 | 660
SCR8-400/35 | 400 | 1500 ; 5850 | 6300 | 19 ] 60 52 1750 | 1710 | 870 | 1555 | 660
SCB8-500/35 | 500 | 1800 | 7300 | 7750 | 15 8 63 53 2180 | 7710 | 870 | ®0S | 660
SCB8-630/35 | 630 {2000 | 8500 | 9030 | 15 8 63 53 | 2500 | 1830 | 870 |, 1775 | 660
SCB8-B00/35 | 800 {2500 | 10000 | 107001 15 [} 66 53 3120 | 1920 | W85 | 1840 | 820
SCB8-1000/35 | 1000 | 2800 | 11500 [ 12300} 15 6 66 54 | 3800 | 1920 | 1085 | 1900 | 820
SCB8-1250/35 | 1250 | 3200 | 14000 | 14900 | 15 6 67 54 4200 | 2050 | 1085 | 2040 | 820
SCB8-1600/35 | 1600 | 3800 | 17000 | 18100 | 15 [ 68 55 | 5380 | 2200 | 1085 | 2120 | 820
SCB8-2000/35 | 2000 | 4600 | 20000 [ 21300 | 15 6 68 55 610 | 2250 | 1085 | 2210 | 820
SCB8-2500/35 | 2500 | 5000 | 24000 | 25500| 15 7 70 58 | 6600 | 2230 | 1085 | 2370 | 220
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May bién ap kha 35/10 KV, do Chong Qing ché tao

Ucym = 35 (38,5) kV
Upam = 11, 10.5, 10, 6.3, 6, 3.15 kV

Bang 1.34.
‘ | D8 dn
p )
S | oP, APN (W) I, Un (dB) Khéi Kich thude (memn)
Loai (kVA)| (W) (%) | (%) lugng T
. e |

100°C| 120°C g e *9 | i lrang |cao bann

SC8-800/35 | 800 | 2720 | 10300 | 000 | 15 8 66 58 | 3120 | 1920 | 1085 | 1840 | 820
SC8-1000/35 | 1000 | 3000 | 12000 | 12800 | 15 6 €66 58 | 3800 | 1920 | 1085 | 1900 | 820
SC8-1250/35 | 1250 | 3500 | 14200 ) 15100 | 15 6 67 59 ] 4200 | 2050 } 1085 ) 2040 ) 820
SCB-#800/35 | 600 | 4200 | 17000 | 18900 | 15 6 68 60 | 5380 | 2200 | 1085 | 2120 | 820
SC8-2000/35 | 2000 | 4850 | 20000 | 21300 | 15 6 68 60 6110 | 2290 | 108S | 2210 | 820
SC8-2500/35 | 2500 | 5500 | 24100 |25500] 1S 7 70 61 | 6600 | 2290 | 1085 | 2370 | 820
SC8-3150/35 | 3150 | 6800 | 27000 |28700| 13 7 74 62 | 8900 | 2640 | 1340 | 2370 | 1070
SCB8-4000/35 | 4000 | BODO | 32500 [3450D) 13 9 74 62 | 9710 | 2740 | 1340 | 2490 | 1070
SC8-5000/35 | 500G | 9500 | 38500 140900 | 13 9 74 62 | 11670 | 2980 | 1340 | 2570 | 1070
SC8-6300/35 | 6300 | 1000 | 45000 (47800 13 9 75 63 | 13860 | 3060 | 1340 | 2600 | 1475
SCB-8000/35 | 8000 | 12500 | 50000 | 53000 | 13 9 75 63 | 18100 | 3210 | 1340 | 2810 | 1475
SC8-10000/35 | 10000 114500 | 61300 |65000| 13 ¢] 75 64 | 21150 | 3480 | 1340 | 2840 | 1475

May bién ap kho 10/0,4 kV do Chong Qing ché tao
Ucym = 10 (11, 10.5, 6.3, 6, 3.15) kV
Uham = 0.4 (8.3, 6, 35, 3, 0.69, 0,415) kV
Bang 1.35.
)
DY 6n (dB) | Khéi Kich thude {mm)
Loai Sdm AP ) AP N lo UN P . lu¢

KVA)| (W) | (W) | (%) | (%) | e | mde | ng dai |rong |cao banh | banh

1 2 {kg) xe xe

SCs-30/0 | 30 190 | 560 | 28 4 54 48 370 | 780 | 600 | 880 | 550 | 550

SC9-50/1G | 50 280 | 860 | 24 4 54 48 580 | 890 | 600 | 930 | 550 { 550

SC9-80/10) 80 390 | 1140 4 55 48 620 | 920 | 600 | 1040 | 550 | 550

SCe-100/10| 100 | 430 | 440 2 4 55 80 750 | 1030 | 740 | 100 | 550 | 550

SCo-125/10| 125 510 (1580 | 16 4 58 50 880 ( 110 | 740 | M0 | 550 | 550

SC9-60/10| 60 | 580 (1980 | 16 4 58 50 | 1000 | NS0 | 740 | #i0 | 550 | 550
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Tiép bdng 1.35.

D3 8n (dB)| KRGi Kich thude {mm) —7
Loa Sam | 8P | 8Py | 1, | Uy f—7— lugng — r
VA (W) | (W) | () | (%) | mue | mdo | (kg dai—i (éng |cao béanh | banh
1 2 xe xe
SCH-200/10 | 200 | 650 | 2240} 16 4 58 50 100 | 1150 | 740 | 1130 | 550 | 550
SCBg-250/10 | 250 | 750 | 2410 | 18 4 58 51 1200 (1320 | 800 | 1130 | 860 | 860
SCBY-315/10 | 315 | 950 | 3000 | 14 4 60 51 1740 | 1380 | 820 | 1200 | 660 | 660
SCB9-400/10 | 400 | 1060 | 3600 | 14 ) 60 51 1930 | 1400 | 840 | 1280 | 660 | 660
SCR9-S00/10 | 500 | 1300 | 4300 | 14 4 62 51 2060 | 1420 | 840 | 1380 | B20 | 660
SCB9-630/10 | 630 | 1350 | 5400 | 12 4 62 52 2130 | 1440 | 840 | 1420 | 820 | 660
SCB9-630/10 | 630 | 1200 | 5600 | 12 6 62 52 2150 | 1420 | 820 | 1390 | 820 | 660
SCB89-800/10 | 800 | 150C | 6400 | 12 6 64 52 2510 | 1480 | 960 | 1530 | 820 | 660
SCB%-1000/10 | 1000 | 7700 | 7300 | 1 6 64 53 | 3040 | 1560 | W00 | 1670 | 820 | 860
SCBg8-1250/10 | 1250 | 2200 | 9000 1 6 65 53 | 3420 | 1640 | 1020 | 17720 | 820 | 820
SCBg-1600/10 | 1600 | 2700 | 11000 1 6 &6 53 | 3950 | 7700 | 1100 | 1910 | 820 | 820
SCB9-2000/10 | 2000 | 2800 | 13200 | 08 6 66 54 | 500 | 1820 | M40 | 2030 | 1070 | 820
SCB9-2500/10 | 2500 | 3400 [ 15000 | 08 6 68 S4 | 6450 | 1970 | 1280 | 2140 | 070 | 820
May bién ap kho 10/0,4 kV do Chong Qing ché tao
Bang 1.36.
S Kich thude (mm) Khéi
Loai dm Un ugng
(kVA) (%) dal t3ng cao banh xe (ko)
SC8-30/10 30 4 1300 1030 1300 550 500
8C8-50/10 50 4 1300 1050 1300 550 600
SCB-80/10 80 4 1300 080 1300 550 700
SC8-100/10 100 4 1450 1100 1300 660 830
SC8-125/10 125 4 150 120 1350 660 980
SC8-160/10 160 4 “s0 120 350 660 oo
S§CB-200/10 200 4 660 170 1430 660 1210
$C8-250/10 250 q 680 1300 1450 820 1850
SCBB8-315/10 315 K 1780 1340 1580 820 1630
SCBB-400/10 400 4 B0 1350 1650 820 1820
SCB8-500/10 500 4 1870 1470 710 820 2080
SCB8-630/10 630 4 1950 1510 1850 820 2500
SCB8-630/10 630 6 1930 1500 730 820 2400
SCB8a-800/10 8060 6 2020 1520 1880 820 2850
SC88-1000/10 1000 6 2050 LY 2000 1070 3140
SCB8-1250/10 1250 6 2130 1630 2090 070 3740
SCB8-1600/10 1600 6 2270 1670 2190 1070 4530
SCB8-2000/10 2000 6 2330 1690 2320 1070 5460
SCB8-2500/10 2500 6 2330 1700 2320 1070 6500
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Bién ap kho 10/04 kV, do Cheng Qing ché tao

Bang 1.37.
F Kich thude {mm) Kho)
Loai S4m AP, APy Iy Uy ] fugng
kVA) | (W) | W) | (%) | (%) | 94 | rong | cao [bénh xe | 4
SC8-30/10 30 220 600 28 4 430 800 530 800 550
SC8-50/10 50 320 850 24 4 580 940 600 800 550
SC8-80/10 80 400 100 20 4 620 1000 606 840 550
SCB8-100/10 100 500 1400 20 4 750 1080 800 865 660
SC8-125/10 125 580 1650 16 4 880 100 800 900 660
SC8-160/10 160 630 1850 16 4 1000 130 800 950 660
SC8-200/10 200 760 2010 16 4 100 wo 900 1010 660
SC8-250/10 250 850 2400 16 4 1210 1200 | 900 1085 820
SCB8-315/10 315 1000 3100 14 4 B0 1310 800 155 820
SCBB&-400/1 400 1200 3700 14 4 1640 1340 900 1215 820
SCBB-500/10 500 1350 4500 12 4 1880 1390 1100 1275 820
SCB8-630/10 630 1550 5300 12 4 2340 | 1460 | 100 1425 820
SCB8-630/10 630 1400 5600 12 6 2500 | 1440 | 1100 1385 820
SCB8-800/10 800 1550 6300 12 6 2800 | 1520 | 1100 1470 820
SCB8-1000/10 | 1000 1750 7450 10 [ 2950 | 1570 | 1200 1610 1070

SCB8-1250/10 | 1250 2200 8300 10 6 3500 1630 1200 1825 070 I
SCB8-1600/10 | 1800 2250 | 10500 08 (3 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 | 1800 | 1200 | 210 1070

Bién ap kho 10/04 kV do Chong Qing ché tao

Bdng 1.38.
‘ s U Kich thuéc (mm) Khéi
Loai dm N Iugng
(kVA) %) dai réng cao banh xe |banh xe | (k@)
SC9-30/0 30 4 180 1050 1060 550 550 440
SC9-50/10 50 4 1200 1050 1060 550 550 660
SC9-80/10 80 4 1250 1050 1060 S50 550 70
SCS-100/10 100 4 1350 ns0 1350 550 550 850
SCDB-125/10 125 4 1400 1200 1400 550 - 550 980
SC9-160/%0 %0 4 1500 1200 1450 550 550 120
SC9-200/10 200 4 1500 1200 1500 8550 550 1230
5CB9-250/10 250 4 1800 1200 1500 660 660 1340
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Tiép bang 1.38

s U Kich thude (mm) Khéi
Loai dm N lugng
(kVA) (%) dai réng cao  |banh xe |banh xe | (kg)
SCB9-315/10 35 4 1880 1220 1550 660 660 1890
SCB9-400/10 400 4 1880 1200 585 860 660 2080
SCB9-500/10 500 4 1800 1240 1700 820 660 2220
SCB9-630/10 630 4 1930 1280 1780 820 860 2300
SCB9-630/10 830 6 1900 150 1750 820 660 2330
SCB9-800/10 800 6 2000 1260 820 820 660 2700
SCBS-1000/10 1000 6 2150 1300 1900 820 660 3260
SCB9-1250/10 1250 6 2170 1340 2000 820 820 3650
SCB9-1600/10 1000 s 2200 1400 2090 B20 820 4230
SCBS-2000/10 2000 6 2300 1450 2200 1070 820 5360
SCBg-2500/10 2500 6 2400 1500 2340 1070 820 6750
May bién ap phan phdi loai S9 do Chong Qing ché tao
Bang 1.39.
16 Khéi ldng (kg) Kich thude
Loai Sam |Ucam |Yrdm ddu AP, | APy | 1, Uy {mm)
KVA)| (V) | (V) |day | (W) [ (kW) | (%) | (%) | v& | ddu | tdng | daixrdngxcac
88 | 30 o1’ | o8 | 21 W5 | 76 | 300 | 990x630xt210
59 | 50 o7 | 087 | 20 220 | 10 | 415 | 1050x770x1300
S9 | 80 024 | 125 | 18 285 | 135 | 540 | 1D90x770x1250
sg | 100 020 {150 | 330 | W5 | 610 | 1120x780x100
59 | 125 6 034 | 180 | 15 380 | 155 | 680 | 1310x790x1450
63 Yyno
S9 | w0 | 10 | 04 |Dyn?| pgag | 22 | 14 440 | 165 | 810 | 1360x800x1480
105 ydll 4
s |200| 1 047 | 26 | 13 605 | 210 | 1020 | 14DOxBIOX1520
s9 | 25 | 5% 056 | 305 | 12 620 | 240 | 1150 | 1SBOx995x1600
s9 | 315 067 | 365 | u 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 | 520 09 15840 | 590 | 2830 | 2100xTIBOX2000
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Tiép bang 1.39.

Loai |Sam Peam | Uram Ji ap, [apy |t |y | KB NG KD e (mm)
kVA)| (V) | (V) |day | (kW) | (kW) | {%) | (%) | v& | ddu | tdng daixréngxcao
So | 800 | 6 140 | 7,50 | 08 1720 | 650 {3200 | 2240x1305x2420
$9 | 000 ?c:; 04/319Yyno | 170 | 1030 | 07 | 45/ | 2100 | 810 | 3800 | 2280x1360x2700
05 | 63 [Dynt 55
So |50 Ydfl | 195 | 1200 | 06 2310 | 890 | 4400 | 2350x1400x2950
*
so | 600 | 5% 240 | 1450 | 06 2900 | 00 | 5200 | 2500x1460x3100
59 | 2000 252 | 782 | 06 3070 | 100 |5270 | 2620x1550x2950
89 | 2500 e‘.aa 297 |2070| 06 3640 | 1205 | 6300 | 2710x1490x2810
10 | as | von
S9 | a1s0 12;5 63 351 12430 055 | 55 | 4170 | 720 | 7785 | 2480x2895x3080
S9 | 4000 | 5% 432 | 2880 055 5060 | 1820 | B8IS |  3¥60x2300x3020
$9 | 5000 513 13303 05 5960 | 2725 [ 11280 | 3200x2970x3310
89 [s&300 612 |3690| 05 7425 | 2750 [13450| 3520x3050x3390
May bién ap phan phdi loai SZ9 do Chong Qing ché tao
Bang 1.40.
r\.o g |Sem |Yeam |Ynam dT;; AP, | &Py |1, | Uy Kndi wiong ) | i e ()
kVA)| (V) | (V) | day [KW) | (kW) | (%) | (%) | v | ddu [t8ng | daixrGngxcao
§29 | 200 048 | 30 | 20 600 | 325 [ 1250 | 1750x910x1580
$Z9 | 250 056 | 36 | 19 760 | 310 | 1280 | ¥BOOx960x1435
S29 | 315 068 | 43 | 19 * 780 | 350 | 1535 | 1740x920x1605
829 | 400 563 08 | 52 | 18 500 | 382 | 1735 | 1930x980xT71
529 | 500 | * 4| 04 |Yyno 096 | 62 | 18 140 | 405 | 2095 | 19BOx1000x1820
25%
$Z9 | 830 120 | 76 | W7 1395 | 616 | 2620 | 2050x1330x1870
SZ9 | eoo 149 | 93 | 17 770 | 840 | 3385 | 2250x1090x2555
§29 | 1000 175 | 109 | 16 * W70 | 925 | 3680 2390x1200x253_5
§29 | 1250 208 | 130 | 15 2075 | 1040 | 4750 | 2500%1280x2730
Sz9 | 600 270 [ 155 | 14 2900 | 1405 | 5760 | 2570x1330x2780
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May bién ap phan phéi 3504 kV, loai S9,
do Chong Qing ché tao

Bang 1.41.
T8 Khéi lu e , ]
Loai | Som [Uoom [Uniam | o | 8P | &PG [ 1 | Uy B long (ka) | kieh thude (mm)
oal u .
kVA)| (kv) | kV) day kW) | (kW) [ (%) | (%) | o diu | 16ng daixr3ngxcao
S9 50 022 | 122 | 19 265 | 300 | 765 | MOx895x1735
S9 | 100 03 | 203 | 17 410 | 355 | 1035 | 1170x1010x1855
89 | 125 034 | 23 | 16 470 | 410 | 1170 | 1210x1050x1935
89 | B0 | 35 ( 039 | 284 | 16 570 | 460 | 1350 | 1235x1190x2060
* 04 Yyno 65
S9 | 200 | 5% 044 ; 333 | 150 680 | 515 | 1530 | 1285x1120%2060
S9 | 250 051 | 396 | 135 795 | 560 | 7755 | 1365xH00x2120
S9 | 315 061 | 48 | 135 915 | B30 | 1995 | 1755x980%2205
S9 | 400 074 | 58 | 12 1080 | 660 | 2240 | 1890x1150%2240
Sg | s00 087 | 70 | 12 1260 | 850 | 2870 | 1940x1240x2420
89 | B30 104 | 83 | 10 405 | 780 | 2845 | 1920x1400x2470
S9 | 800 125 | 99 | 10 1865 | 1085 | 3805 | 2530x1370x2650
S9 |1woo| 35 |04 | Y | 145 | 122 | 09 2045 | MO | 4190 | 2500x1300x2650
+ 315 | yno 65
S8 | 1250 | 5% | 683 |vYan| 176 | 147 | 075 2180 | 1220 | 4870 | 3705x1420x2805
105
89 | 1600 213 | 76 | 065 2810 | 1325 | 5550 | 2715x1600%2915
89 |2000| 35 | 315 265 | 194 | 075 | 65 | 3060 | 1460 | 6015 | 2685x1500%3090
* 63 | Ydy -
89 | 2500 | 5% | 105 32 | 207 |070| 65 | 3585 | 1555 | 6730 | 2835x660x3100
89 | 3150 385 | 243 | 07 7 | 4255 | 1910 | 8310 | 2757%x2925x3095
35 | 315
89 4000|385 | 33 | Ydn| 46 | 288 | 08 7 | 5060 | 2215 | 9895 | 3635x2760x3175
* 63
S9 |5000| 5% | 05 550 | 334 | 060 | 7 | 5780 | 2370 |10650| 3800x2330x3175
1 : .
S9 | 6300 656 | 369 | 055 | 7.5 | 7425 | 2700 | 13100 | 3850x2970x3285
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bien ap phin phai 35/0,4 kV, loai SF9,
do Chong Qing ché tao

Bang 142
T6 Knhdi Iugng (k .
T T o I B A T Bl L
oai au
kVA)Y | (kV) | (kV}) day kW) | (kW) | (%) | (%) | g dau | t6ng (mim)
daixréngxcao
SF9 | 8000 50 | 405 | 055 | 7.5 | 9625 | 3740 | 7710 | 4100x3050x3680
SF9 | 10000 106 | 477 | 05 | 75 | M40 | 3340 | 17050 | 4500%25900x3400
35 | 318
SF9 |12500| 385 | 33 126 | 567 | 050 | 8 | 13080 | 3540 | 20540 | 3800x3380x3900
= 2| 83 | YNdt
SF9 | 16000 |x 5% | 105 153 | 695 | 050 | 8 | 16180 | 4460 | 24920 | 6600x3500x4010
b
SFo (20000 180 | 837 | 045 | 8 |19650 | 5870 | 31000 | 4510x3815x410
SF9 |25000 213 | 990 | 045 | B8 |24750| 6500 | 38500 | 4800x3920x4510
SFg | 31500 253 | 188 | 045 | 8 | 28100 | 8250 | 40800 | 5300x 4200x4750
May bign ap trung gian 35/(6 - 10) kV
do Chong Qing ché tao
Bang 1.43.
T8 Khéi udng (kg) Kich thude
Loai Sum |Ucdm [Unam | g5, | &P | APN | o | Uy {mm)
(KVA) [ (V) | (kV) | day | (kW) | (kW) | (%) | (%) | v6 | ddu | 18ng | daixréngxcao
8§29 | 2000 | 35 | B3 288 [2025| 13 3350 | %80 | 6200 | 2780x1590%950
+ 3| 105 | Ydn 6,5 —
SZ9 | 2500 |x25% 340 | 2174 | 13 4100 | 1900 | 8050 | 3150x173%3125
S§Z9 | 3150 404 | 2601 12 4310 | 2780 | 9670 |3990x2GQ0x3250
35 | 63 —
SZ9 | 4000 | 385 | 105 | Ydn | 484 |3069| 12 5200 | 2800 | 1000 |4020x3490x3000
+3 70
S29 | 5000 |x25% 58 | 380! 1 5760 | 3150 | 12500 | 421x3145x3195
S29 | 6300 704 | 387 | 1 7520 | 3375 | 14090 | 3s00x3165x 3480
§F29 | 8000 984 |4275| 105 9010 | 3800 | 15345 | 4165x31B5%3675
35 | 63 75
SFZ9 (10000 | 385 | 66 | Ydn | fi6 | 5058 | 095 10900 | 3450 | 19000 |4570x3320x3750
+ 3| 105 | YN .
SFZ8 | 12500 |x25%| 1 1368 | 59.85 | 085 12200 { 4950 | 21400 | 4570x3BBSx 3655
80
SFZ9 | 16000 6 | 702 | 065 14760(5200 24700 | 4490x3515x3800
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May bién ap hai cuon day 110/6 - 10 kV, didu chinh
dien ap thuong, do Chong Qing ché tao

Bang 1.44,

16 Knéi wuong gy | . |

Loai | Sam [Uoam [Unam | o | AP0 | APy I, | Uy Kieh thude {mm)
oai u .

&VA) | V) | kv sty (W) [ W) | %) | (9 [ g | gay | teng | daxréngxcao
SF9 | 8000 g6 | 45 | 085 a6 | 15 | w8 | 3300x3180%3850
SFg | 10000 f2 | 531 | 080 51 | 165 | 225 | 3450x3460x4030
SFg | 12500 132 | 630 | 075 55 | 105 | 25 | 3490x3480x4080
SFS | 16000 152 | 774 | 070 61 | 23 | 275 |3570x3650x4200

10
SF9 (20000 1 | 63 | YN | 175 | 936 | 065 68 | 257 | a1 |3730x3850x4240

* 2| 105 | yno 105
SF9 | 25000 | x25%| 1 200 | 107 | 060 72 | 28 | 35 |4060x3940x4370
SF9 | 31500 236 | 132 | 055 79 | 35 | 415 | 4200x4120x4580
SF9 | 40000 272 | 1566 | 050 85 | 38 | 46 |4580x4350x4900
SF9 | 50000 328 | 1944 | 045 83 | 45 | 53 | 4850x4600x5180
SF9 | 63000 400 | 2340 040 M5 | 53 | 62 | 5200x4B30x5300

May bién ap hai cuon day 110/6 - 10 kV, diéw chinh

dien ap dudi tai, do Chong Qing ché tao
Badng 1.45.
[ > A
T8 Khéi lugng (k , ,

Sam Uodm UHdm d_, APO APN IQ UN o g ( g) Kich thudc (rnm)
Loai , au ’

KVAY | (kV) | (kV) aty (W) | W) | 8 | 9 [ s | gay | t6ng | Geixrongxeac
$F29 | 8000 15 | 45 | 090 65 | B0 | 23 |4450x3630x3900

10 | 83
SFZ9 | 10000 | + g | 105 |YNynQ 122 | 531 (085 05 7.2 19,7 | 257 | 4540x%3720x4020
X hl -
SFZ9 | 12500 | | e, 140 | 630 | 080 78 | 225 | 286 | 4650x3780x4100
SFZ9 | 6000 164 | 774 | 075 85 | 25 | 315 |4720x2980x4200
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Tiép bdng 145

T8 j , .
Loai | 5o |Veam Bhom | oo | 8% [AP5 [ 1o | U Khdi ong (a) | e ase (mm)
oai u .
kVA) | (kV) | (xV) diy (kW) | (kW) [ (%) | (%) o adu | téng daixrdngxcao
SFZ9 | 20000 188 | 936 | 070 96 | 285 | 36 | 48B50x4TI0x4300
SFZ9 25000 g | 63 216 | 107 | 065 10 | 33 | 408 | 5040x4200x4400
+ B | 105 |YNdn 05
SFZ9 | 31500 248 | 1332 | 060 15 | 375 | 465 | 5230x4330%4600
x125% 1
SFZ9 | 40000 296 | 1566 | 055 %2 | 43 | 536 |5570x4550x4950
SFZ9 50000 352 | 4.4 | 050 6 | 495 | 63 |5920x4730x5200
sFz9 |63000 448 (2340 | 045 75 | 57 | 73 | 6300x4950x5600
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May bién ap phian phgi do Lién Xé (cd) ché tao

Bang 1.48.
Gidi han trén cua —\
Céng diégn 4p dinh mdc T8n thit Dign 4p | Ddng dien
Kigu sufit cac cubn day, (KV) ngin khang 14i,
dinh ]‘ mach, % %
(T‘L\I’CA ) CA HA khgs(nvg)téx, ngé;;( vrvn)ach‘
TM-5/6 5 6 0,06 0385 55 10
TM-5/10 5 0 003 0185 55 10
T™-10/6 0 6 0105 0,335 55 10
TM-10/%0 LY 0 D14 0335 55 10
TM-20/6 20 6 018 06 55 9
TM-20/%0 20 1c 0400 022 06 558 10
TM.30/6 30 [ 025 085 55 B
TM-30/70 30 0 0,30 085 55 9
TM-30/20 30 20 - - 6 -
TM-50/6 50 6 035 1325 55 7
TM-50/10 50 10 044 1325 55 8
TM-50/20 50 20 05 - 55 9
TM-100/6 100 6 08 24 55 65
TM-100/10 100 10 073 24 55 6.5
TM-100/35 00 35 0525 03 24 65 8
TM-180/6 180 6 10 40 55 6
TM-180/10 180 1 12 41 55 7
TC-180/10 180 10 0525 16 30 55 4
TC-180/15 180 138 0400 176 264 B45 7.4
TM-180/35 180 35 0400 15 4,1 65 8
TM-320/6 320 6 0,525 186 6,07 55 6
TM-320/10 320 10 0,525 19 6,2 55 7
TC-320/10 320 10 0,525 26 49 55 35
TC-320/%5 320 138 0,400 34 64 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 0525 a5 7,4 55 3
TC-380/5 560 138 0,400 34 64 8 35
TM-560/35 560 35 105 335 94 85 6.5
TM-750/10 750 10 0525 40 88 55 25
TC-750/10 750 10 0,525 40 88 55 25
TC-750115 750 138 0,400 515 8 L 8 3
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May bién ap ba

pha hai cugn diy dién ap tit 35 d&n 220 kv
do Lién X6 (cd) ché tao

Bang 1.49,
Gid han trén cua
Céng dién &p dinh mic Tén tht Dién 4 | Dong
Kitu suft  |cac cudn day, (KV) ng4n dien
di‘nh - mach, % | khéng
;:50"'\) CA HA kWTVe)ta" magl?.aaw) e
T™M-320/35 320 35 63 23 6.2 65 75
T™M-560/35 560 as 105 335 94 65 6.5
TM-1000/10 1000 10 6.3 49 15 55 [}
TM-1000/35 1000 as 105 51 5 &85 55
TM-1800/10 1800 10 63 80 24 55 45
TM-1800/35 1800 35 05 83 24 865 5
TM-3200/10 3200 10 63 1 37 55 4
TM-3200/35 3200 385 05 s 37 7 45
TM-5600/10 5600 10 63 180 56 55 4
TM-5600/35 5600 385 105 185 57 75 45
TMI-5600/110 S600 1 385 250 &2 05 45
TM-7500/35 7500 385 1" 240 75 75 35
TMI-7500/110 7500 21 385 330 77 105 4
T1-10000/35 0000 385 n 290 gz 75 3
T Ar-10000/10 10000 21 ass 385 975 105 35
TAT-10000/220 10000 220 1 - - 14
THA-15000/35 15000 385s 1 380 122 8
T r-15000/10 15000 121 385 50,0 133 10.5 35
TAr-15000/220 15000 220 1 - . 14 .
TI1-20000/35 20000 385 ki 480 48 8 25
THr-20000/10 20000 121 385 60,0 163 105 3
Tr-20000/220 20000 220 n 100,0 260 14 45
THA-31500/35 31500 385 f 730 180 8 2
TAr-31500/M10 31500 121 385 86,0 200 105 27
TIr-31500/220 31500 220 1 715 220 1 42
T1-40500/35 40500 385 1 89 221 8 193
TAr-40500/10 40500 121 385 ns 222 105 26
THAr-40500/220 40500 220 1 125 350 14 42
TIr-60000/10 60000 121 385 %50 300 ) 5) 36
THI-80000/220 60000 242 138 125 350 14 4
TAr-70000/10 70000 k%) 138 136 405 27 21
TI-75000/35 75000 385 105 130 322 85 k)




Tiép bing 1.49

TALIr-75000/110 —‘ 75000 121 105 - .- 105 . |
TOLII-90000/110 90000 121 138 190 410 27 385
T JILII"-90000/220 50000 242 138 240 400 1?2 38
T OI1-120000/110 120000 121 138 220 500 1.5 as
TOUr-125000/220 125000 212 05 255 620 12 35
TALIr-180000/110 180000 21 18 420 680 05 32 ‘
THOLIr-180000/220 180000 242 18 320 760 12 32
T ITLI-240000/110 240000 121 1875 540 700 0s | 3s ‘
TALIT-240000/220 240000 242 1575 450 950 27 3
TAUI-250000/110 250000 121 20 - - 105 3
T JALLI'-360000/220 360000 242 20 475 1450 13 25
T OLI-400000/110 400000 21 20 - - 05 3
TALL-530000/220 630000 212 1575 - - 13 -
L. 1 _ ]
May bién ap ba pha hai cugn day dien ap SO0 kV
do Lién X6 (c0) ché€ tao
Bang 1.50.
A Sam Ue Uy AP, (kW) APy Uy s
Loai &VA) | V) (kV) (kW) (%) (%)
A 8
TOU (TIY) | 206000 525 1575 : 20 145 175 700 130 035
THU (TL) | 250000 | 525 | 138 ;1575 ;20 | 205 250 600 130 045
TIOU (TLD) | 400000 | 525 | 138 :1575:20 | 320 385 800 130 04
(TLD) 630000 | 525 | 138 ;157520 | 420 500 1300 140 035
May bién ap mét pha hai cugn day
do Lién X0 (cd) ché tao
Bang 1.51.
. Sam Ug Uy &P, (kW) AP, Uy o
Loai (kVA) V) | (kv) kW) | (%) (%)
A B
OJIr-10500/110" 10500 121 1 295 - 815 33 105
OJIr-10500/M0° 10500 m 66: 1| 295 . 815 33 105
OJIT-20000/110" 20000 121 11 47 - 128 285 105
OJIr-20000/150 20000 160 105 632 . 197 29 14
OJI1-20000/220" | 20000 242 6.1 7 . 128 325 13
OMI-30000/150° | 30000 %5 138 9255 . 15055 28 105
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Tiép bdng 1.51

Loai Sdm Ue | Uy AP, (kW) APy Uy o
kA |V | ) €Wy | |
A B

OJIr-40000/110" 40000 @1 ua 84 - 216 25 5
OJIr-40000/220° 40000 | 242 138 1056 - 2024 | 232 3s
OJIr-50000/10" 50000 21 138 107 - 222 2 105
OJ1-50000/220 50000 | 242 105 146 . 217 204 23
OZlr-60000/220 60000 | 242 18 145 - 27975 | 24 1382
O]1-66667/220 86667 | 230 1 - - - - 126
OUr-135000/500° | 135000 | 500 138 500 . 600 4 14
OJI11-150000/400 150000 | 20/3 515 20 - 485 05 125
OJILIr-210000 210000 | 525 |1875:20| - - : . 133
O11-417000/500 417000 | 525/3 | 1575 290 . 1200 04 13

May bién ap ba pha ba cudn day, dign ap 110/33/10 kV
do Lién Xo (cu) ché tao
Cdac gisi hen trén ctia ciéc dién dp dinh muc :
1. Cudon day cao ap 121 kV
2 Cubn day trung ap 38,5 kV
3. Cuén day ha ap 11 kV

Bang 1.52.
T . Céng suft Tén th&t Khdng tai (kW) Ddng dign
Kigu dinh mde, (kVA) khong 1ai %
khéng tai {kW) | ngin mach, (kW)
TMTI-5600/110 5600 29 695 5
TMT1-7500/110 7500 a5 82 48
T ITT-10000/110 10000 45 97 44
TITI-15000/110 15000 63 132 4
TIITT-20000/10 20000 76 163 3as
TITI-31500/110 31500 10 233 3
T[ITI-40500/10 40500 130 300 3
TATT-60000/10 60000 150 410 4
TOTr-75000/110 75000 70 530 4

Ghi chi : 1 L&y cdng sudt cua cubn day ¥n nhdt iam edng suft dinh mue cda
may bi€n 4p ba cubn day.

2 Chc méy bién 4p ba cubn diy c6 thé chd tao vdi ti s& cong suft cua cac
cudn day (% Sgy) 100/100/100 ; VO/67/00 ; 100/100/67 : ddng thdi d& v& mdi ty s§ cong
sudt c6 thd ché tao vdi hai tri s8 dién 4p ngin mach nhy sau
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Loai

Dién 4p ngdn mach, %

CA - TA

CA - HA

I

TA - HA

17
05

S
7

&
8

—

J

May bién ap t¢ ngAu mot pha, dién ap 220/110/10 kV

do Lién X6 (c) ché tao

Bang 1.53.
Sam | UYcam | Urom | Unam | Ti s8 Uy ls AP, APy (kW) ]
Kidu (kVA) | V) | V) | (kV) | céng (%) (%) | kW)
suflt ‘-C-T CH | TH
Gidm 4p 1 pha 220/110/10 kV
40.000 T 60 130 95 100
60.000 as 160 120 15
80.000 LY 210 %5 145
AQAOTT CT. 8
va 120000 | 220 121 1 [106/100/5¢ C-H: 28 12 160 300 208 170
WOLNIITI TH 18
160.000 180 450 235 215
200,000 230 505 250 230
240000 275 550 275 250
300.000 L 345 | 690 | 350 | 315
Tang ap 1 pha 220/10/10 kV
T 40000 85 | 1as | 80 | 100
60.000 120 225 120 140
OJTIA | 80.000 150 245 ©wo 160
va
O,H,HTI‘A 120.000 100/100/5q C-T: 12 205 390 195 245
242 174 105 CH © 12
160.000 TH % 245 480 210 280
200.000 280 570 250 300
240.000 365 670 as 430
300.000 435 755 350 480
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May bién ap dang che cac thi€t bi bién déi
do Lién X6 (ed) ché tao

Bdng 1.56.
Dign épmn ap | Dong Céng U/t Higu Khe
Kigu cubn |da ndn, | da ndn, |suft danh % suft 7, %| Iuong
di, (kY| (V) (A) dinh, (kVA) t6ng. T
1 2 3 4 5 6 7 8
Bién 4p cho thidt bi nén dong baAn din d€ dién phan kim loal va cBng nghé héa chft

T HTT8-10000/10-1 60 300 12500 4590 66/33 . 270
TIOHIIB12500/G1 | 610 450 12500 g8s0- | 10,1191 . 310
T JTHTIB-16000/10-1 Y0 300 25000 9300 165/14 . a7
T IHII8-16000/10-1 610 300 25000 6450 . - 395
T IHITB-25000/10-1 0 400 25000 13610 12/18 - 477
TIHIIB-25000/35-1 | 35 450 25000 13400 | 9.25/194 . 500
T HIIB 40000/10 v | 260850 | 125000 25000 - - 712
TAHIIB-40000/610 | 610 | 75 150 | 12500,6300 . 6.1/55 950 77
25000 960 76

T IHT1-8000/60 610 75 12500 - 95/ 960 26,0
T JAHT1-8000/610 610 50 12500 . 680/ 965 26,1
TIIHIT-10000/610 810 300 12500 - 66/- 983 274
TJIHTT-12500/610 610 450 25000 - 99/- 988 323
T IHIT-12500/610 610 150 25000 . 80/- 087 350
TIARTL-6000/10 610 300 25000 9400 16/10 587 443
T JIHTI-25000/10 610 450 25000 13650 nvio8 | 989 52
T [IRT1-25000/35 a5 450 25000 13700 02/ 93,0 588
¥ JTHYT-32000/10 10 600 25000 17800 109/12 590 630
T [IHIT-40000/1G 10 850 2000 25000 | 109/08 | 993 757
TIAHIIY -1000/610 610 230 4000 . . - 615
TOHITY -2000/10 10 230 - - - 875

Bién 4p cho truyén dong dign ding van ndn dong

TMP-1600/10 610 460 2240 - 7.0/- - 6,62
TMPY'-2000/10 610 660 1600 - - - 662
825 150 - - - 662

TMP-3200/10 LY 460 4000 . 83/- - 12,36
TMP Y -4000/10 610 660 3200 2490 - . 12,36
825 2500 2400 - - 12,36




Tiép bdng 1.56

1 2 3 4 ) 6 7 8
1050 2000 - - - 1383
TMP-8300/10 610 660 6300 - 82/- - 190
TMPY-8000/10 610 825 5000 - - 1890
1050 4000 - - - 206
TMP Y H-4000/10 610 825 1500 1430 - - 16.95
460 2800 1B10 . - 16,95
345 2800 145 - - 16,95
TMPVH-8000/10 610 825 3000 2862 - - 244
TMPY H-%B000/10 610 900 6500 6770 - - 39.0
TIP-12500/10 610 660 2 x 6300 - 90/- - 358
825 2 x 5000 9.0/- - 358
TP-12500/110 ™0 1050 2 x 4000 - 82/- - 532
T AP-2000/10 10 825 2 x 8000 7750 10.8/- - 446
1050 2 x 6300 - - - 4456
TAPVYH-25000/10 10 1050 2 x 4500 11000 - - 635
TAPYH-40000/10 10 825 2 x 0000 19650 - - 922
a0 2 x 9000 20400 - - -
TIOHPY X-40000/10 10 825 2 x 10000 |2 x 9822 118/285 - -
TCaIlI-200/0,7 038 320 630 81 - - -
TC3TI-400/10 610 460 630 355 - - -
TC3I1-800/10 610 230 1250 352 - - 4,26
Bi€n &p cho ma va gia cbng kim loal
TCII-800/10 610 48 6380 - - 38
TC3I1Y-250/0,7T 038 12 6300 13 - - 163
TC3ITVY-500/07T 038 2 12500 224 - - a3
TC3IIV-500/0;7T 038 24 6300 226 - - 26
TC3MIY-500/02T 038 36 6300 262 - - 28
THITY -1000/10T 610 48 €300 402 - - 73
THYTY -1000/10I" 610 24 12500 398 . - 73
TMITY -200/10T 610 24 25000 756 - . 120
TMITY-200/0T (9] 48 12500 796 - - 102
ATBII-25000/10 10 24 25000 - - - 95
. Bifn ép cho cac 13 h8 quang chin khdng
TMHIIB-4000/10TT 10 75 12500 1260 62/40 - 75
TMHIIB-8000/1011 10 75 25000 2520 7.38/- - 260
TIOHYB-12500/1011 © 75 37500 3790 - - 343
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Tiép bdng 156

.
1 2 3 4 5 6 -7 8
TMHITY -4000/10TT 10 75 12800 1263 7.8/- 3870 1723
TMHP Y -8000/10IT 10 75 25000 2520 75722 973 256
TMHITY-12500/1011 0 75 37500 3788 6.86/- 974 366
TIHITY -12500/1011 - - 3 x 12500 3730 76122 .
Bién 4p cho kich tI mdy dign déng bd
YTMPY -2000/10 10 842 1450 1372 T- - - 82
VTPPY-3500/358 35 460 2100 461 - - 138
YTMPY-6300/358 35 485 3200 2410 . 2027
TC38-320/0.7 038 - - 320 - .
Bién 4p cho c4c tram nin dong hdp b8 wéi phan xudng

THITY -1000/10 8610 230 2000 520 - - 6,15

230 1600 417 - . 6.15
THITY -2000/10 6.10 230 4000 1054 - - 875

230 3200 810 - - 675
TCIT1Y-1000/10 610 230 2000 527 - - 9,00
TC3ITV-2000/10 6,10 230 4000 1054 - - 803
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2 CAU DAO
CAU CHI

Cau chi 1a phén td "y&u” nhit trong hé théng cung cip dién do ngudi
thit k& tao ra, nhdm cat ddt mach dién khi ¢ dong dién lon qua tri
s6 cho phép di qua. Vi th€ chic ning cua cdu chi ]a bio vé qui tai va
ngin mach.

CAu dao (con goi la dao cich ly) cd nhitm vu chu y&u la cach ly
phan mang dién va phdn khéng mang dién, tao khodng cdch an toan
trong thdy, phuc vu cho coéng tac sta chira, ki€m tra, bio dudng ludi
dién. Cau chi va cdu dao duge ché& tao voi moi cdp dién éap.

Trong ludi dién ciu chi ¢6 thé dugc dung riéng ré, cing cé thé duge
ding k& hgp véi dao cach ly. Dao cdch ly cing cd th€ diung riéng ré,
hodic dung k&t hgp voi ciu chi vd may cat.

A. LUA CHON CAU DAO, CAU CHI HA AP

Trong ludi dién ha 4p ngudi ta ch€ tao cdu dao mot pha, hai pha,
ba pha vdi s6 cuc khdc nhau : mdt cuc, hai cye, ba cuc, bén cuc.

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

- Cau dao (thuong, khéng tai) chi lam nhiém vu cach ly, dong cat
khéng tai hodc dong nho.

— Céu dao phu tdi am nhiém vy cach ly va dong cat dong phu tai.

Cau chi ha ap cing dugc ché tao ba loai :

- Ctu chi thong thuong.

- Cau chi cdich ly : c6 mét dau c§ dinh, moét ddu md ra duge nhu
dao cich ly lam nhiém wvu cach ly nhu cau dao.

— Cdu chi cdt tdi : 1A cau chl cach ly ¢d thé dong cit dong phu tai
nhu cdu dao phu tai.

Ngudi ta cing ch€ tao bd cidu dao -cdu chl theo hai loai :
‘— B& cau dao-cdu chi thdéng thudng
- B cfu dao phu tai—cdu chi
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Bang sau day chi r5 ky hiéu, so d6 va chdc nang ting loai.

Cic loai cau dao, cau chi ha ap

Bang 2.1.
Lagel Ky hidu Chac ning
Céu dao /
{Dao céch ly) Céceh ly, cho phép déng cét déng nhd
CD (DCLY

Céu dao phy t&i

e

CDPT

Cach ly
Déng cit ddng dign phu tai

Céu chi __E__ Bao v qud tai va ng4dn mach
CC _
Céu chi céch ly ggg Bio vé qué 14 va ngén ma a
— | Céach y
CCCL
Chu chi cXt tai % _| Bdo vé qua tAi va ngdn mach
O———— | Déng cét ddng dign phu tai
CCCT
B& céu dao - ciu chi r—*\_/ Bao v& qua tai ngdn mach
| I
Céch ly
CD—-CC

BO cbu dao
phy tai - cdu chi

r'——l/,:r
 —

Bio vé quad t&i, ngln mach
Dong cit déng dién phu téi

Cdu chi ha dp dugc dic trung bdi hai dai lugng :
I,. — dong dinh mic cia day chdy céu chi, A

L, — dong dinh mdc cia vo cdu chl (bao gdm ci d€ va ndp).
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Khi lua chon ciu chl ngudi ta thuong chon tri s6 L, 18n hon vai
cdp so vdi I, d€ khi day chdy dit vi cit qua tii, ngdn mach hoac khi
cdn tang tdi ta chi céin thay dong chay chy khéng cfin thay vé.

-

l,0(A) 100 400
‘} ]J CA) 50 200

Minn 2.4, Ky higu cdu chi ha &p véi diy du thong s§

Cing cén luu y la :
Khi ndi cdu chi 100 A phai hi€u cdu chi cd Ly = 100 A.

Trong luéi ha 4p cau chi va dao cach ly thudng duge dung & vi tri
khi xa nguén (tram bién 4p phAn phdi), dong nghn mach qua chung du
nhd nén khéong can kiém tra cic diéu kién lién quan dén tri s6 dong
ngin mach.

I. LUA CHON CAU DAO HA Ap

~au dao ha ap dude chon theo hai diéu kién sau :
Ujmcd 2 Ugmip (2.1)
Limep = I, (2.2)
trong do :

Ugmip — dién ap dinh mdc cua luéi dién ha ap, cd tri s 220 V
hoac 380 V ;

Ugncp — dién dp dinh mic cta cdu dao, thudng ché€ tao : 220 V,
230 V, 250 V, 380 V, 400 V, 440 V, 500 V, 690 V.

Ngoai ra con phai chi y dén chung loai nhu =6 pha, s6 cuc va cac
chic nang khic nhu kha nang cit tii vv..

II. LUA CHON CAU CHI HA AP

1. Trong lsoi dién dnh sdng sinh hoat
Cdu chl dugc chon theo hai didu kién sau :

Usmce 2 Ugmip (2.3)

85



Le = Iy (24)
trong dg :
Uymce — ¢6 tri s6 ch& tao giéng nhu cdu dao
I4. - ddng dinh mdc cia day chay (A), nha ch& tao cho theo cic
bang ;
I, - dong dién tinh todn la dong lau dai 18n nhat chay qua day
chay clu chi, A.

Véi thigt bi mét pha (vi du cac thit bi dién gia dung), doéng tinh
toan chinh la dong dinh muic cia thiét bi dién :

Ly = Iym = q—_" (2.5)

trong d6 :
Uy - dién ap pha dinh mde bang 220 V ;
cosp — ldy theo thi€t by dién.
Véi den sgi d6t, ban 13, bép dién, binh nong lanh : cosp = 1
Vai quat, dén tuyp, diéu hoa, tu lanh, mdy giat : cosp = 0,8
Khi cdu chl bdo vé lu6i ba pha, ddng tinh todn x4c dinh nhu sau :

Pdm

I, =
u V3 Uy, cosp

(2.6)

trong do :
Uyyn - dién dp day dinh mic cia luéi dién bang 380 V
cosp - ldy theo thuc té&
2. Trong ludi dién cong nghiép
a. Ciu chi bdo vé mot déng co

Sa d8 céu chi bao vé mét ddng co trén hinh 2.2. Khdi déng ti KDT
cd chic nang ddng, md va bao vé qua tai dong cn. CAu chi bao vé ngin
mach cho déng ¢o va day dén.

Cdu chi bdo vé& mach mét dong co duge chon theo hai diéu kign sau:

Ige = L = K Tymp 2.7)
I Konm lamd
Iy = = = —— 2.8)

trong do :
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K. - hé s6 tdi cha dong co, néu khong bigt, 14y K = 1, khi do :
Idc > Ide
Limp — dong dinh mdc cia déng co xic dinh theo coéng thic :
Pde

| = =
4mb V3 Udmcosq’dm'l

(2.9)
trong do :
Uyn = 380 V la dién 4p dinh mdc luéi ha ap
cospy,, — hé s8 cong sufit dinh midc cia déng co, nha ch€ tao cho,
thudng cospy, = 0,8.
n - hiéu suit cia ddng cog, néu khong biét, 18y 7 = 1.

Kym - hé s6 md mdy cha dong co, nha ch&€ tao cho, thudng
Kom = 5 6, 7.
a — hé s6, ldy nhu sau :

V6i déng co md mdy nhe hoic md may khéng tidi (may bom, mdy
cdt got kim loai) « = 2,5.
Véi dong cd md may nang hoic md may co tii (cdn cdu, cdn true,
may niang) a = 1,6
=26

cCc3
— 3
11
CCT cC2
| | | .
— . m —
CCt
)
£

Hinh 2.2, Cdu chi bdo v m6t vd nhém déng co.
Clu chi tdng : CCY ; Cédu chi bdo vé mbt ddng co :
CCt CC2 , C8u ch bao v8 hai ddng ca : CC3.
b. Cau chi bdo vé 2,3 dong co

Trong thuc t& cum hai, ba déng co nho hodc cum moét déng co lan
cung mdt, hai dong co nhd & gin c6 khi duge cdp dién chung bing mot
cdu chi.

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

n
Le > 2 Kl (2.10)
1
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n—1
Immmzu( + 2 Kli Idmi
1

Lye = a - (2.11)

a ldy theo tinh chdt cia doéng co md may.
c. Cau chi bdo vé nhém déng co (CCT)

Cdu chi bio vé nhom doéng cod duge chon theo cic diéu kién sau :

Tac 2 Ty ' (2.12)
I
e = — (2.13)

Dijéu kién thy ba )a didu kién chon loc, diéu kidn nay dam bao cho
CCT chi chay khi xady ra ngin mach tai thanh cii ta dién, con néu xay
ra ngin mach & dong co hodc doan day din nao thi chi cdu chl nhinh
d6 chay. Mudn vay, ngudi ta qui dinh phai chon I;. cha cdu chl tdng lén
hon ft nh4t 14 hai cfp so véi I;. l6n nh&t cia cdu chi nhdnh,

Trong cong thic (2.12), dong tinh toan cta nhdm cd thé€ tinh bing
hai cach :

- Néu biét K, thi tinh theo (2.10)

- N&u khong bigt K; va n > 4 thi phai xdc dinh phu tai tinh toan
ctia nhdm theo hé s§ cuc dai va céng suft trung binh :

n
Py = Kma.xK\dE P 4eni (2.14)
1

trong do :
K,y - hé s6 si dung cla nhém dong co, tra bang ;
Kmax — hé s6 cyc dai, tra bang theo Ky va ny, ;
Npg ~ s8 thigt bj dung dién hiéu qua, xic dinh theo [5,6,10].
Va ti€p theo (2.11) cing duge x4c dinh theo hai cach :
- Né&u I, x4dc dinh theo (2.10) thi didu kién 2 theo (2.11) ;
- Néu I, xdc dinh theo (2.14) thi diéu kién 2 la :

Loonae + (g — Keg o1
Iy > > cm) (2.15)

trong d6 :

Ko Iqm — Ung véi déng co cd L
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Sau day 14 cic vi du minh hoa.

Vi du 2.1. Yéu cAu lya chon cdu chi bdo vé bong den sgi d6t 100 W.

>

GIAI

Bdng den soi d6t dung dién dp 220 V, cosp = 1, cdu chi chon theo
cong thdic (2.3), (24) :
Pamp 100

e > lamp = Uy, -cosp 220 0.45 A

Vay chon cau chi ha dp ed Iyjo = 2 A L = 5 A

Vi du 2.2. Yéu ciu lya chon cdu chi bdo vé bép dién dai Lién X6
(cd) cdng suit 2 kW.

GIAI

Bé&p dién chinh 1a dién trd nhiét cosp = 1, dién 4p 220 V, ta ¢ :
2000

Idc = Ide - 2920 =9 A
Chon ciu chi ha ap I, = 156 A, L = 30 A

Vi du 23. Yéu ciu chon ciu chi cho bing dién mét 16p hoc. Biét
ring phu tai dién cia lép bao gém 8 bdng den soi d6t 100 W va 6 quat
tran 70 W.

)

GIAI

Lép hoc ding dién ludi dién ap 220 V.
Phu tai tinh todn cta lop :
P, =8x100+ 6 x 70 = 1220 W
Vi cosp cia gquat la 0,8, cia dén sgi d6t 13 1, nén hé s8 cong suft
cua ca 16p hoc ldy cosp = 0,9.
Dong dién lam viéc 16n nhit qua cdu chi :

1220
220.0,9

Chon cdu chi 6 Iy, = 10 A L, = 20 A

1, = = 6,16 A
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Vi du 2.4. Yéu cdu lda chon bd cAu dao-ciu chl bao vé lusi dién
cho mét can hd gia dinh od cébng sult dat 4 kW.

GIAL

Céng sudt tinh todn cha cén hd xdc dinh theo cong thic :
Py, = Ky - Py (2.16)
trong do :
P, - cong suit dat cia can ho ;
Ky ~ hé s6 ddng thoi, thuong K, = 0,8
Vay :
P, = 08x4 = 32 kW
Dong dién tfng cia can hg :
_ 3,2
" 0,22.0,85
trong d6 da ldy hé s8 cong suit chung cia can hd 1la 0,85

1 = 17,1 A

Vi du 2.5. Yéu cAu chon cac b6 cfiu dao-~clu chl cho tu dién cna
mot nha gidng duong gdém 2 ting, mdbi té&ng 6 lop hoc.

———————,——————

Truc tdng 1 Truc téng 2

Hinh 2.3. Sd d8 nguyén fy hdp dién nhd gidng dudng
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GIAI
Phu tai tinh todn mot 16p hoc xac dinh theo céng thic :
P, = P,.§ @.17)
trong do :
P, - sudt phu thi trén don vi dién tich, W/m? ;
S - dién tich 18p, m?,
Lay P, = 20 Wm?,
S = 8x 10 = 80 m?
Xdc dinh duge edng suft tinh toan mot 18p :
P, = 20 x 80 = 1600 W,
Cong suit tinh toian mot tang :
Pyr = 6 x 1600 = 9600 W
Cong sufit tinh todn c4 nha gidng dudng :
P,y = 2P,r = 19200 W.
Ddng dién tinh toin moét tdng :
Lo Pur 9600
T = V3 U, cosp V3 .380.0,8
Dong dién tinh todn c4d nha :
Ion = 2 x Ly = 365 A
Vay chon bd CD-CC téng 50 A, I,
Va chon bs CD-CC t8ng 100 A, I,
Két qua lua chon ghi trén hinh 2.3.

= 1825 A

25 A
50 A

Vi du 2.6. Yéu cfu lua chon cfu chi bdo vé& may mai thé cd céc
théng s8 cho theo bang sau :

Dong ¢o Pam (kW) cosy Kenm ”
May mai 0 08 5 09
GIAl

Ap dung céc céng thic lua chon clu chl bio v& mot dong co :
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10

Idc 2 Ide = ﬁ.0)380,80,9 = 21,125 A
Knmlamp  5.21,125
lge 2 — g = — g = 4225 A

Chon cau chi ha dp cd Ij. = 50 A, L[ = 100 A

Vi du 2.7. Yéu ciu xac dinh cac cdu chi nhanh va b6 CC-CD téng
dat trong tu dién cho 4 déng co nhu trén hinh 2.4, s6 liéu cia déng co
cho theo bang sau :

Dong co Pym V) cosy Kmm Kt n

May mai 10 08 5 08 09

Céu tryc 8 08 7 08 09

Mdy phay 10 08 5 08 09

May khoan 45 08 7 08 09
GIAI

Lua chon CC1

10
IdC = Idel = 0,8 \[5.0,38_0,8_0,9 = 0,821,125 = 16,9 A

_ Bomlamor _ 5.21,125
a - 2,5
Chon cdu chi ha ap o8 Iy, = 50 A, I, = 100 A

= 42,25 A

Lua chon CC2

8
IdC > IdmI)Z = 0,8 ﬁ,0,380,80,9 = 0,8.16,9 = 13,52 A

Knmlump2 _ 7.16,9
= =16 - 73,9 A
Chon cdu chl ha ap o6 Iy, = 80 A, Ly = 100 A

Lua chon CC3

CAu chi ba bdo vé hai dong co chon theo (2.10) va (2.11)

I ;% Tymi = 0,8 20 +0,8 40
de ‘ Kilgmi = 0, V3.0,38.08.09 " V3.0,38.08.09
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= 0,8 21,125 + 0,8.95 = 245 A

Lhmbs + K Kumps  5.21,125 + 0,8.9,5
I, = _ = o5 = 4529 A
Chon cdu chi ha ap od I;, = 50 A, I, = 100 A

Lya chon CCT

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

n
I = 2 KJlym = 08 {21,125 + 16,9+ 21,125+ 9,5] = 59,92 A
i

3

Tomp2 * ? Rilim 7,169 + 0,8[21,125 + 21,125 + 9,5]

Idca a - 1,6
= 8925 A ‘
Lé ra theo két qua tinh toin cd thé chon I,. = 100 A, nhung d&
théa man diéu kién chon loc, chon bd cdu dao-cdu chi tdng cd I, = 150
A Ly = 200 A I, cp = 200 A,

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

i |
f

| 200 A |
| \ |
{ D 200 |
I 150 |
| !
| |
| 100 s00 100 |
ik E] v %]
N N R I

]
(@) S )  ®

Hinh 2.4, S0 df tw dign va k8t qua chon clu chi
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B. LUA CHON DAO CACH LY, CAU CHi CAO AP

Trong luéi dién cao ap, dao cdch ly it khi dat riéng ré, ma thudng
két hop voi cdu chi va mdy cat dién.

Dao cich ly dudc ché tao nhiéu ching loai, ki€u cdch khac nhau, co
dao cAch ly ngoai trdi, trong nha ; dao cich ly mdt, hai, ba, tru st ;
dao cich ly ludi dao chém thing, quay ngang ; dac cach ly mét evc (cdu
dao mot l¥a), ba cyc (cdu dao lien déng). O ludi trung ap ngodi dao cach

ly théng thudng, ngudi ta con ch€ tao dao cat phu tdi d& c¢d thé dong
cit mach dién khi dang mang tai.

Nhiém vu chd y&u ctia dao cich ly 1a cdch ly phuc vu cho sita chiia,

kiém tra.

Cing cé th€ cho dao cich ly dong cit dong khdng tdi ¢ua may bi&n
4p n&u cHng suft may khong qua 1on. Vi du dao cach ly do Lién Xa (ct)
ch& tao ¢6 thé cho phép ddng cit dong khdéng tii trong cdc trudng hop
sau day :

Véi dién dap 10 kV céng sudt hién ap tdi 750 kVA
V6i dien ap 20 kV cong sudt bién ap téi 10.000 kVA
Vai dién ap 35 kV cong sudt bién ap tdéi 20.000 kVA
Védi dién ap 110 kV cong sudt bién 4p t8i 40.500 kVA

Dao cAt phy tai thudng dung két hgp véi cdu chi thanh bd DCPT-CC
(con goi 14 may cit phu tai), trong dd DCPT lam nhiém vu thao tdc
dong cdt mach dién, con CC lam nhiém vy bao vé chéng ngin mach.

Trong ludi dién cao dap, ciu chl thudng dung & cac vi trl sau :

- Bdo vé may bién dp do luong & cdac cip dién 4p.

- Két hgp vdi cdu dao phu tai thanh bs mady cdt phu tdi d€ bao v&
cac dugng day trung ap.

- Dat phia cao 4p cic tram bién 4p phan phéi d€ bao vé& ngin mach
cho mdy bién dp.

Cau chi duge ch€ tac nhidu loai, nhiéu ki€u, d dién ap trung va cao
phd bi&n nhdt 12 loai cdu chi 6ng

O cép dién ap trung, ngudi ta cdn ch€ tao cdu chi ty roi (CCTR),
binh thugng CCTR néi lién mach dién, khi day chay dit, ddu trén cla
cdu chi tu dong nha ch6t ham lam cho éng ciu chi roi xufng, tao ra
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khoidng cich ly gi6ng nhu md cdu dao. Vi th&€ cdu chl tu rdi 1dm ci hai

chic nang cia cdu chl va cdu dao.

CCTR

CC + DCL

| I
CCTR - DCL
ce

Dao cdach ly va cdu chi cao d4p dude lya chon theo cac diéu kién ghi

theo bang.
Cac dieu kien chon dao cich ly
Bang 2.2.
Ol lugng chon va kidm tra Didu Xl§n
1 Oién 4p dinh milc (kV) Usmoct = Yamp
2 Dong dign dinh mic (A) limoct 2 ks
3 Dong 6Bn dinh dong (kA) laam 2 gy
4. Ddng 6n dinh nhigt (kA) e > lo Y 8
‘nhAdm
Cac dieu kién chon ciu chi
Béng 2.3
Dsl tugng chon v kidm tra Didu kidn

1 Dién 4p dinh mic (kV)

2 Dong dign dinh rmic (A)

3. Dong cdt dinh mic (kA)

4, Cong suft cét dinh mic (MVA)

Uﬁmcc 2 l"dmLD
Idm:c > 'r.b
chm EY

Scgm = 87

Cac diéu kién chon miy cit phu tai (CDPT-CC)

Bang 2.4.

Osl lugng chon va kidm tra

©I8u kibn

1 Dign 4p dinh mie (kV)
2 Ddng dién dinh mic (A)
3. Dong On dinh ddng (kA)

4. DOng 6n dinh nhidt (kA)

5. Ddng dinh mic cia cdu chi (A)
6. Dong cit dinh mie cia CC (kA)

7. Cobng suft cit dinh mdc cla CC (MVA)

Usmme 2 Uam

lamme 2 kp

lggm * bu

hham = lo d 99
tan.dm

'dmcc > lcb

chrncc Ny

Scdmcc ER

95




Trong cac coOng thdc trén :
Ugmp — dién dp dinh mdc cta ludi dién.
I, — dong dién cudng buc, nghia la dong lam viéc 16n nhit di
qua thigt bj cdn ki€m tra, xdc dinh theo so dd cu thé.
I, I” ~ ddong ngin mach vé cing va siéu qua do.

i, — dong dién xung kich :

Ly = 1,8.V2. Iy (2.18)
S"” - cong sudt ngin mach :
S” = V3.U,.I" (2.19)

tahum — Thoi gian én dinh nhiét dinh.muc, nha ché tao cho tuong
ing véi Ljpap,.

tqe — Thoi gian qui d8i, xdc dinh bang cich tinh toin va tra dd
thi [3, 8, 9]. Tuy nhién trong trudng hgp tinh tsn thuc
t€ khéng cdn chinh xic cao, ngudi ta cd thé iay tri s6
tqd bing thoi gian tén tai ngAn mach, nghia 1a bing thoi
gian cAt ngin mach, khi dé diéu kién dn dinh nhiét dong
ngin mach la :

t

C

(2.20)

Inh.dm = Iw i
nh.dm

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

Cac thist bi dién cd dong dinh muc l6n hon hay bing 1000 A thi
khéng can kiém tra diéu kién én dinh nhiét.

Viége tinh toan xdc dinh déng dign ngdn mach thuc hién nhu sau -

Véi lugi dién 110, 220, 500 kV can xdc dinh chinh xdc dong ngin
mach tai cic diém dat ciu chi, dao cdich ly trén co s§ da biét toan bd
s0 d8 ludi dién, cdc théng s6 cla cic phdn td. Cung co thé hoi tri s8
dong ngin mach tai cdc nut cia hé théng dién qua co quan didu d6
trung tam, thuong & d6 ngudi ta da tinh sin tri s6 dong ngin mach
trong cic ché db van hanh vdi cdc dang ngdn mach khac nhau.

V6i ludi trung ap cd th€ xdc dinh gin ding déng ngin mach trong
khi khéng ¢ so d60 hé théng dién. Khi d0 ngudi ta col tram bi&n dp
trung gian 12 nguén (hé théng dién), tai day cung cdp dong ngin mach
cho diém ngin mach théng qua c6ng sudt cit cia may cdt ddu dudng
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day. Lic nay toan bd s dd hé thdng ducce thay thé& bang moét dién khiang
X;| co tri s6 duge xdc dinh gin ding theo cong thyc :

(2.21)

trong do :
Uy - dién dp trung binh cta lugi dign, kV :
Uy = L,05Umip
Scammc — cong suft cat dinh mie cia mdy cit ddu dudng day trung
4p :
Scammc = V3 Up- Lammes MVA.
I.amme — Dong cit dinh mie cha may cat, nha ché tao cho.

Hién nay trén hé thdng dién Viét Nam con dang st dung nhiéu may
cAt cba Lién X6 (c@), néu thiu bang tra ctu cd thé ldy cong suidt cit
clla cdc mdy cdt 10 kV bang 250 = 300 MVA Cing cdn luu ¢ ring, &
Juéi trung 4p tri s8 R va X cia dudng day x4p xi nhau, khéng thé bo
qua R khi tinh ngidn mach, ma phai dung so d6 t8ng trd Z d& tranh sai
s8 qua )on.

Mat khac, coi ngdn mach 1A xa nguén, thianh phan dong ngén mach
khéong chu ky da tat, khi dd

In =1, = 1" = L, (2.22)
Ulb
Iy = ﬁ—ZN (2.23)

Zny - téng trd ngin mach, tic 1a tépg trd tinh td nguén dén
diém tinh ngdn mach.
Tri s tdc thoi 16n nh&t cta dong dién ngin mach goi la dong dién
xung kich x4c dinh theo cong thic (2.18).

Vi du 2.8. Yéu c8u lua chon c8u chi tu roi 10 kV dat tai tram bién
ap phan phdi cdp dién cho mét xa nong nghiep. Tram dat moét bién ap
320 kVA, dién ap 10/0,4 kV. Biét rdng tram dugc cip dién tU tram bi&n
dp trung gian 35/10 kV cta huyén cich 3 km bing DDK-10, day AC-35.
Miy cAt didu dudng dav 13 coa Lién X (cG) da mét catalog.
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w LtV 5/4—320,4%4 gé LV

l AC - 353 km
MC i l
BATG

CCTR

Hinh 2.5, Sd d& nguyén ly cdp dign va
sd d8 thay thd d& tinh todn ngin mach.

k3

GIAl

Dong dién l8n nhdt lau dai di qua cdu chi chinh 12 dong qua tai
cia bién 4p, thudng trong nhing gid cao di€ém cho phép may bién dp qua
tadi 25%. Vay dong dién cudng buc la :

320
I = Iq(BA = 125145 = 1,254W = 2775 A

Vai lusi 10 kV, Uy, = 1,05U,, = 10,5 kV, My tri s6 cong suft cdt
cia may cAt 10 kV do Lién X6 (c@) ch& tao 1a 250 MVA, khi do dian
khang hé théng :

2
U  105°
Scammc 250

Téng trd PDK-10 kV dai 3 km véi day AC-35 la :

Xy =

= 044 Q

Zp = 1l + jxJ = 092.83 + jOo4.3 = 2,7 + j1,2 Q
Trong dd r,, X, tra bing, néu khong cd bang tra thl ¢ th€ xdc dinh

r, theo céng thic :

0

r, = Jg , Q/km (2.24)

con x, co th€ ldy gin ding x, = 0,4 Q./km
Tu day xéc dinh dugc cdc tri s6 cia déng ngdn mach :
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2
Utb

10,5

I = =
NTVBVRL + (X, + Xp)2 V3 {2,767 + (0,44 + 1,2)7

i = 1,8V Iy =

1,9 kA

1,8 V2 .1,9 = 4,79 kA

Chon céu chl tuy roi 10 kV do Chance ch€ tao c¢6 cic thong s8 ky

thuat nhu trong bang sau :

Loai Ugm (V)

Idm {A)

by (KA) Kh& iugng (ka) ’

C70-12P8 15

100

10

788 (

K&t qua kifm tra cdu chi da chon cho theo bang :

' Céc dgi lugng

K&t qud kidm tra

L Dign 4p dinh mde, (kV)

2 Dbéng dién dinh mdc, (A)

3 Déng cit dinh mdc, (KA)

4, Céng suft cét dinh mlc, (MVA)

Utmee =18 > Ugnio =10
=100 >, = 2775
=10 >y =19

= ¥310. 0 > ¥310.19

Idmcc

cdmcc

Scdm

Cac diéu kién kiém tra déu théa man :

Vi du 2.9. Yéu c8u luya chon phuong an dung cadu dao, clu chi thay
clo cdu chl tu rgi cta vl du 2.8 trén.

>

GIAI

O vi du 2.8 da xic dinh duge
ch = 27,75 A, IN = 1,9 kA., ixk = 4,79 kA

Chon dung loai dao cach ly 3DC dién ap 12 kV va cdu chi éng 3GD
do Siemens ché& tac c6 cic théng s8 cho theo biang sau :

! Loai DCL

Ugm (kV) Iy (A) legm {kA) liham (kA)
i 30C 12 400 40 16
Bang chon cau chl :
Loai cu chi Ugm (V) lgm (A) leam (KA emn (A)
3GD+-120-2B 12 00 80 . 400
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Két quia kifm tra thong s ky thuat cia DCL va CC @3 chon ghi
theo bang.

Bing ki€m tra dao cdch ly.

Cihc dai lueng kidm tra K&t qui
L Uy V) UdmDCC = 12 > Uypp = ©
2. Ddng dinh mdc (A) lgmoc, = 400 > I, = 27,75
3. Ddng 8n dinh dong (kA) leampot = 40 > iy = 479
4. Dong 8n dinh rhidt (kA) bhampe, = 1B > 1 =19

Bang ki€m tra cau chi :

Cée dal Irang kidm tra Két qud
1 Dién 4p dinrh mic (kV) Usmee =2 >Ugm 1p =@
2. Ddng dign dinh mdc (A) lamee = 100 > by = 27775
3. COng suft cdt dinh mic (MVA) Scamcc = V3 .10.80 > ¥3.19.0

4. Ddng cit dinh mic {kA) leamec = 80 > Iy = 19

Qua két qua kiém tra két luan cdu chi va dao cach i da chon théa
man cAc yéu ciu ky thuat.
Ghi chd: Né&u kinh phi han hep o6 th€ chon mua ciu chi-dao cich

ly cha cdc hang ndi dia san xudt.

Vi du 2.10. Yéu cAu lya chon cidu dao-cdu chi cao ap cho tram biér
iap dat bai may 1000 kVA, dién ap 22/0,4 kV dugc cdp dién tit hai dudng
cap truc cua thanh phd nhu & hinh 2.6.

GIAI
Dong dién lau dai 1dn nh&t qua cfu chi, cfu dao ]a dong qua tai
bi€n 4p, v6i tram hai mdy, I; = 1,414nps, vaYy
1000
V6i mdy cAt cia Siemens 8BJ50, tra bang cd Iamec = 25 kA
Vay dién khding hé thing la :

Us, _(1,05.22)?
Setmmc  V3.22.25

XH = = 0,56 Q
Ze = rd + jxl
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22 kv

tg’ XLPE (I x12D), 3 hm 2

i
1 2
BATG

ocL

B
cc _j cc

BA -1000 - 22/04

N
alye
\[/

‘—'—[:] o N .

Hinh 2.6. S6 d6 nguydn ly clp didn va
sd dé thay thé tinh todn ngin mach
1. May cit Siemens BBJSD ; 2 Hép cap.

Véi cap XLPE (3 x 120) cia Alcate], tra duge r, = 0,196 Q/km, x_
c6 thé tra bang hoac ldy gan dung x, = (0,08 + 0,1) Q/km.
Ldy x, = 0,1 Q/km, tinh dugdc :

Zc = 0,196.3 + j0,1.3 = 0588 + j0,3 Q

Tri s6 dong ngin mach sau cdu chi :
--
Iy = e 23 = 12,4 kA
N T N8 Zy V3 10,5887 + (0,56 + 0,3)% ’

iy, = V2.1,8.124 = 3147 kA

Chon ciu chi 6ng cva Siemens 3GD1 408 -4B c6 cic théng s8 ky
thuat ghi 6 biang sau :
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.
_ Ugm bt feam Kich thude (mm) Khéi luong
Loai &V) {A} (kA) (kg)
dal dudng kinh
3GD1 408-48 24 40 J 315 442 69 38

Chon dao cich ly 3DC cta Siemens :

Loai Udm (k\/) IdIT\ (A) Id.dm (kA, ‘nh.dm (kA)

L 30C 24 830 40 20

So sanh cac s6 lieu trong bang chon cdu chi, dao cach ly voi tri s6
dong cudng bie, dong ngin mach, ddng xung kich, ta nhan thdy ciu chi,
ciu dao di chon hoan toan théa mian cdc digu kién ky thuat.

Ghi chi: N&u ¢ kinh phi, yéu cdu chon ti phin phdi cao 4p (ti may
cAt phu tai hop bd), c6 th& chon loai tt 8DH10 do Siemens sin xuit cd
cac thong 38 ky thuat cho & bang sau :

Loai tu Ugm (V) | 1dm (A) lddm (kA} { Inhdm (kA) Thigt bj déng cit _l
L

aDH1 24 200 50 % Dac cdt phy ta, cdu ch‘lJ

So vai cdc tri s6 dong cudng bic, ddong ngin mach, dong xung kich
tinh toin & trén, td 8DHI10 hoan toan thda man cdc yéu cdu ki thuat.
S6 lugng tu cin chon : 2.

Vi du 2.11. Yéu cdu lua chon dao cach ly 110 kV dat tai tram bién
ap trung gian 110/10 kV, phia cao ap ¢d so d6 cdu. Biét ring tram dat
hai bién 4p 25.000 kVA, dong dién ngidn mach da tinh duge I = 25 kA

GIAI
Cén chon dao cich ly DCL1 va DCL2.

Dbng cudng bic qua daoc cach ly chinh 12 dong qud tAi may bién dp:

25000
Ip = Iga = L4184 = 14 \(_5—1—15 = 183,92 A

Dong dién ngin mach xung kich :
i = 18V2I” = 18.V2 .25 = 6345 kA
Chon dung dao cach ly PJIHJ - 110/1000 cé I,, = 1000 A,
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Véi dao cach ly ¢ I, = 1000 A khéng cdn ki€m tra 6n dinh nhiét.

Két qua ki€m tra dao cach ly da ché chon theo bang sau :

Dyi lugng kidm tra

K&t qud kidm tra

1 Dign 4p dinh mic (kV)
2 D&ng dinh mde (A)
3. Dong &8n dinh dong (kA)

Usmper = 110 = Ugmip
ldeCL = 000 > ':b = mugz

bd.dam

= 80 > i, = 6345

Chon dao cach ly nhu trén la théa man.

ocL7 I N
—\"’——/—{:r—/

@

_I___L_«'*Z")
Hinh 2.7. Tram bién &p trung gian 10/10 kV
phia cao &p ding sd d8 cSu ngoai

|
Choctz

noky

\

10 kY
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C. TRA CUU

Cau chi td réi do Chance (My) ché tao

Béang 2.1.
, U t | Khéi lu
Loai Mi s8 hmax dm N I lugng
kV) (A) (kA) (kg)
C710 - 23PB 78 200 12 826
15 kV cé
dign 4p C710 - n12P8 15 100 10 798
chiu dyng
gs KV C710 - 114PB 15 100 16 7558
C710 - 133PB 15 300 2 8,03
C710 - 423pP8 78 200 12 826
15 kV ¢é
dign 4p C710 - 412PB 15 100 10 7,98
chiu dung
10 KV C710 - 414PB 15 100 © 758
C710 - 433PB 15 300 10 803
C710 - 222P8 15 200 10 9,48
27 kV ¢cé
dien 4p C710 - 2178 27 100 8 907
chiv dung
25 kv C710 - 212PB 27 100 12 9%
C710 - 233P8 27 300 12 925
C710 - 322PB 15 200 10 12,07
27 kV ¢é
dien 4p C710 - 31P8 27 100 8 170
chiu dung
S0 KV C710 - 313P8 27 00 2 n79
C710 - 333P8 27 300 "3 1188
27 kV cb G710 - 523PB 15 200 ©2 315
dign 4p
chiu dung C710 - 513PB 27 100 2 1297
170 kV
C70 - 533 27 300 12 1297
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Can chi ty roi cit duge tai do Chance ch€ tao

Bang 2.2.
Dien 4p | Déng dien | S& I&n N Khéi fuong
Loai M3 sd lam vigc cét tai cit tai
max (kV) (A) (xA) (ka)
C730 - 123PB 78 200 200 12 108
15 kV cd :
dign 4p | C730 - m2PB 15 100 200 1 102
chiu dung —
55 KV C730 - 1W4PB 15 100 200 ® 10.3
C730 - RIFB 15 300 50 12 10.4
€730 - 423PB 78 200 200 ? 106
15 kV cd .
dien ap | C730 - 412P8 15 100 200 © 102
chjiu dung
10 KV C730 - 414PB 15 100 200 ] 103
C730 - 433FB 15 300 50 2 04
C730 - 222PB 15 200 200 10 ng
15/27 kV
cé dign 4ap C730 - 211PB 15/27 100 200 8 14
chiu dyng
; 1
sy | G730 - 218 15/27 100 200 2 1s
C730 - 233°PB 15/27 300 50 2 ns
20/345 kV | €730 - 31PB 20/3455 100 100 8 %0
c6 dign ap
chiu dung | c73g . 313PB | 20/345 100 100 2 11 ]
150 kV
Thong s6 ky thuat coa bé chu chi-cau dao ha ap
lvai OESA do ABR ché tao
. Bang 2.3.
lom {A) Uy (V) Uy, (kV) IN e (KA) Inios (KA) | Khéi Iugng (kg)
20 1000 2 75 1 07
25 1000 2 75 1 07
32 1000 12 75 | 07
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Tiép bang 2.3

lym (A) Ugen (V) Uy (V) s (A} lusos (KA) | KBS gng (kg)
az 750 2 10 15 16
63 750 12 ) 2 18
125 750 12 23 5 18
160 750 2 23 5 18
200 1000 2 40 a 69
250 1000 7] 40 8 6.9
315 1000 © 10 10 73
400 1000 © 40 10 78
630 1000 2 75 15 55
800 1000 2 75 15 J 7

do ABB ché tao

Pi¢én ap va dong dién cua day chay cau chi ha ap

Bang 24.

Dién 4p xoay chidu (V)

230, 400, 500, 690, 750, 1000

Dién 4p mét chiéu (V)

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

Dong dién dinh mdc (A)

2. 4,6 10, 16, 20, 25, 32, 35, 40, 50, 63, 80, 100,
125, 160, 250, 315, 400, 500, B30, 800, 1000, 1250

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

Bang 25.
Day Iy (A) Réng (mm) Ma hidu Déng gbi Khéi lugng (k;]
00 2 21 3NA2 802 9 0Y40 /
4 3NA2 804
-] INA2 801
0 INA2 B03
00 16 21 3NA2 BOS 9 0.140
20 3NA2 807
25 3NA2 810
32 3NA2 812
0Q 35 2 3NA2 814 9 0,140
40 aANA2 87
50 3NA2 820
63 3NA2 822
L _
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Tiép bing 2.5

lgm (A} RONg (mm) Ma hiéy Doéng géi Khéi lugng (kg)
00 80 f 21 3NAZ 824 s 0140
100 3NA2 830
00 125" 30 3NA2 832 3 0.210
160" 3NA2 836
1 1 30 INA2 105 3 0.290
20 3NA2 107
25 INA2 10
35 3NA2 114
1 40 30 3NA2 W7 3 0,290
50 3NA2 120
63 3NA2 122
80 ‘ 3NA2 124
1 100 a0 3NA2 130 3 0.200
125" 3NAZ 132
160" INA2 136
3 200 472 3NA2 140 3 0.44
224 3NA2 U2
250 | 3NA2 1444 [
2 as 472 INA2 21 3 045
50 3NAZ 220
63 aNA2 222
80 INA2 224
2
100 a72 INA2 230 3 045
125 3NA2 232
160 3NAZ 236
2
200 472 3NA2 240 3 045
224 3NA2 242
250 3NA2 244
2
300" } 57.8 aNA2 250 3 060
315 3NA2 252
355" J 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

Béng 2.6.
Day bam  {A) Réng (mm) T Ma hiéu Déng géi Khéi luong (kq)

0o 2 2 INAS 802-6 3 0140
4 3NA3 804-6
6 3NA3 8016
10 3NA3 8036

00 % 21 aANAJ 8056 3 0,140
20 aNA3 8076
25 3NA3 B10-6
32 3NA3 8012-6
; 35 INA3 814-6

" 00 40 30 3NA3 B17-6 3 0.200
50 | 3NA3 8206
63 | 3NA3 822-6
80 | 3NA3 824-6
100 INA3 830-6

1 50 30 3NA3 120-6 3 0,290
63 3NA3 1226
80 INA3 124-6
100 INA3 1306

1 125" 30 3NA3 1326 3 0.290
150" 3NA3 136-8

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

2 80 472 3NA3 224.6 3 0430 '

100 3NA3 230-6
15 3NA3 2326
160 3NA3 236-63

2 200 472 INA3 240-6 3 0430
224 3NA3 2426

3 250 57 3NA3 244.6 3 0,680
300" 3NA3 250-6
315 3NA3 2526
250 3ANA3 344-6
315 3NA3 352-8

3 355" 712 3NA3 3546 3 1000
400 3NA3 360-6
. 425 3NA3 3626
500 INA3 3656
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Cau chi dpg ha ap loai 3NA3 do Siemens ché tao
Udm = S00 v, lN = 120 kA

Bédng 27
Day lem (A) Réng (mm) M4 hidu Déng géi | Khéi igng (kg)]
1 % 30 aNA3 105 3 0290
20 3NA3 107
25 3NA3 110
35 3NA3 14 0,300
1 40 30 ANAS 117 3
50 aNA3 120 0300
63 3NA3 122
80 3NA3 124
1 10 30 ANA3 130 3
1252’ 3NA3 132 0,300
180" aNA3 136
1 200 472 3NA3 140 3
224 3NAZ 142 0,440
250 aNA3 144
2 a5 472 3NA3 214 3
50 3NA3 220 0450
63 3NA3 222
80 INAZ 224
2 100 472 3NA3 230 3
125 3NA3 232 0450
160 3NA3 238
200 3NA3 240
2 224 472 3NA3 242 3
250 3NA3_ 244 0450
300" 578 3NA3 250 3
315 3NA3 252 05650
355" 3NA3 254
400, 3NA3 260
3 200 57.8 INA3 340 3
224 3NA3 342 0650
250 3NA3 344
300" 3NA3 3850
3
315 57,8 3NA3 352 3
ass' 3NA3 354 0650
400 3NA3 360
3 425" 712 3NA3 362 3
500 3NA3 365 100
630 3NA3 372
|
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Tiép bang 2.7

,dm (A)

1

[ Day | Réng (mm) Mi higy D6ng g& | Khéi hong (kg) |
1
{ 4 630 T 1018 3NA3 472 1 250
' 800 3NA3 475
1000 3NA3 480
’ 1250 3NA3 482
4a 50 1018 3NA3 665 1 270
630 3NA3 672
800 3NA3 675
! 4a 1000 1018 3INA3 680 1 2,80
] 1250 3NA3 682
1
Cau chi ong ha ap loai 3NA3 do Siemens ché tao
Usgm = 500 V, Iy = 120 KA
Bang 2.8
B Day tam (A} Rdng (mm) Ma higu Oéng gdi Khéi lugng kag)
00 2 21 3NA3 802 9 0130
4 3NA3 804
& 3NA3 801
10 3NA3 803
00 6 21 aNA3 805 9 0.130
20 3NA3 807
25 3NA3 810
32 3NA3 812
00 35 21 3NA3 814 ) 0,130
40 3NA3 BY7
S0 3NA3 820
63 3NA3 822
a0 80 21 3nA3 824 9 0.130
100 3NA3 830
00 as 30 3NA3 8147
50 3NA3 820-7
63 3NA3 B22-7
B8O aNA3 224-7
100 3NA3 8307
00 125" 30 3NA3 832 3 0,220
160" 3NA3 835
0 6 30 3NA3 001 k] 0,340
0 3NA3 003
16 3NA3 005
20 3NA3 007
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Tiép bing 2.8

bam (A) Réng (mrn) 1 Ma hidy F Déng géi Kn& lugng (kg)
25 30 aNA3 010 3 0340
32 3NA3 02
35 3NA3 Q14
40 3NA3 o1
50 30 3NA3 020 3 0.340
63 3NA3 022 ;
80 ANA3 024
100 INA3 030
1257 30 3NA3 032 a 0,340
wo" 3INA3 036

“au chi 6ng 3ND1 do Siemens ché tao
Udm = 6% v, IN = 120 kA

Bang 2.9.
T o ,
lgm (A} Réng (mm) Ma higu Péng gbi Khai lugng (kg;\
6 21 AND1 801 3 01
10 3ND1 803
% 3ND1 805
20 3ND1 807
25 21 3ND1 810 3 0.1
32 3ND1 812 -
38 3ND1 814 '
40 3ND1 817
50 21 3ND7 820 3 01
63 3ND1 822
80 3ND1 824
100 30 aND1 830 3 01
125" 3ND1 832
180" 3ND1 836
63 48 3ND1 122 a 0.4
8a aND1 124
100 3ND1 130
15 3ND1 132
60 3ND1 136
200 48 3ND1 40 3 04
250 3ND1 144
| ]
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Tiép bdng 2.9

Day Iy (B) T Rong (mm) Ma hiéu Poéng géi Khéi luong {kg)
2 125 57 3ND1 232 3 04
160 3ND1 236
200 3ND1 240
250 3ND1 244
2 315 57 3NDY 252 3 06
ass" 3ND1 254 06
400 3ND1 260 06
3 315 712 3ND1 352 3 10
358 3ND1 354
400 3ND1 360
500 3ND1 365
630 3ND1 372
L i
Cau chi ong ha ap 3NA2 do Siemens ché tao
Ugm = 650 V, Iy = 120 kV
Béang 2.10.
. } Ny L [ . .
Day bgm (A) Réng (mm) Ma hiéu Dbéng goi Kh8i uong (kg)
00 2 21 3NA2 802-6 3 0,40
4 3NA2 804-6
6 3NA2 8016
10 3NA2 803-6
00 16 21 3NA2 805-6 3 0,140
20 3NA2 807-6
25 3NA2 810-6
32 3NA2 B12-6
35 3NA2 B814-6
(o]0 A0 30 ANA2 817-6 3 0,210
50 3NA2 820-6
63 3NA2 B822-6
BO 3NA2 8246
100 3NA2 830-6
{ 50 30 3NA2 120-6 3 0,290
63 3NA2 122-6
80 3NA2 124-6
00 3NA2 180-6
1 125 30 3NAZ 132-6 3 0,250
%0 3NA2 136-6
2 200 472 3NA2 140-6 3 0,440
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Tiép bdng 2.10

Day T lam (A Rong (mm) Ma hiéu Déng géi Tth‘n lugng (kg)w
2 80 472 aANA2 224-6 3 0,450
100 3NA2 230-6
125 3NA2 232-6
150 INA2 2366
200 3NA2 240-6
224 3NAZ 2426
250 3NA2 2344-8
2 300 578 3NA2 250-6 3 0,660
315 3NA2 252-6 i
L J J _
Chu chi ong ha ap 3NWS do Siemens ché tao
Ugy, = 500 V, Iy = 100 kA
Bang 2.11.
g (A) Day Ma hiéu Déng gdi I kné IUgng (kgﬂ
‘ 05 0 x 38 3NWEB 0023 0 0750
1 3NWB 0021
2 3NW8 002-1
4 3NW8 004-1
6 0 x 38 3NWS8 00H 10 0,750
8 3NW8E 008-1
10 3NWS8 003-1
B 10 x 38 3NWB8 0051 10 0750
20 3NWB 0071
25" INWE 010-1
2 14 x 51 INWB 1021 10 1500
4 3NWE 1041
6 3NWS8 1011
8 14 x 51 3NWE 108-1 0 1500
10 3NWS 103-1
L3 3NWS8 105-1
20 4 x 51 3NWE 107-1 10 1200
25 3NWRB 101
L 32 aNWE 1241 |
J
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Tiép bang 2.11

[ lam (A) Diy ( M3 hidu Déng g&i Khdi ong (kg)j
L
40 14 x 51 ANWS 171 0 1900
50" 3NW8 120-1
10 22 x 58 [ aNW8 2031 | © 5,100
16 ’ ANWS 206-1
20 3NWS 207-1
25 22 x 58 INWS 210-1 10 5100
32 INWSB 2121
40 ANWEB 217-1
50 22 x 58 3NW8 220-1 10 5100
63 3NWS 222-1
80 3NWB 224-1
100" 3NW8E 2301 .
Cau chi éng ha ap INW6 do Siemens ché tao
Béng 2.12
(
Day Day Ir Mi hiéu Déng g6 Khéi ludng (xg)
Ugm = 400 V, 1), = 20 kA
2 85 x 315 ! 3NW6 302-1 10 0400
4 INWE 304-1
6 3NW6 3011
10 3NW6 303-1 0 0.400
16 85 x 315 3NWE 305-1
20 L INWE 307-1
¢ Uy = 500 V., Iy = 100 kA
2 10 x 38 3NW6E 008-1 10 0750
4 3NW6 004-1
6 INWE 00H
8 10 x 38 3INW6 008-1 0 0750
10 3NW6 003-1
12 3ANW6 006-1
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Tiép bdng 2.12

] ]
Day Day T Mi higu Déng géi Khdi ludng (kg) ]
{ |
1B ' 0 x 38 ANWE 005-1 10 0750
20 INWE 007-1
25 3NWS 010-1
az" 10 x 38 i INWE 012-1 10 0.750 :
14 x 51 NWS 104-1 0 1900
INWE 1011
8 3NW6 108-1
10 14 x 51 [ 3NWE 1031 10 1900
12 3NWE 106-1
) 3NWE 105-1 l
20 14 x 5t INWE 1071 10 1900
25 3NW6 110-1
32 INW6 112-1
40 ¥ % S INWE 117-1 0 1900
50" ANW6 1201
8 22 x 58 INWE 208-1 10 5,100
0 3NW6 203-1
2 ANWE 206-1
1% 22 x 58 3NW6 205-1 10 5400
20 3NW6 207-1
25 3NW6 210-1
32 22 x 58 ANWE 2121 10 5100
40 3NWe6 2171
50 INWE 220-1
63 . 22 x 58 INWe 222-1 10 ) 5100
80 3NW6 224-1 . .
100" 3NWE 23041
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Cau chi ha ap hgp bé voi dao it tai DOl
dong dién 2 dén 25 A loai MIWIZED kiéu 5SG7

do Siemens ché tao, Uy, = 400 V, Iy = 50 kA
Bang 2.13.
B ’ A e 7 - A . ro
Ky hiéu 58 cuc by (A} hy (kA) Ma higu Déng gbi  |Khai Wwong (kg)
@ 1 6 50 §5G7 713 3 0080
1
2 |N
Q L 1+N 16 50 58G7 753 2 0,150
fi
2 {4
¢ 2 % 50 55G7 723 2 0,160
TI Ta
2 |4 |6
Q Q 3 s 50 55G7 733 1 0,250
T‘ J?SZQ‘QSLN
. 3+ N % 50 58G7 763 1 0310
h 7 fs tn |
Cau chi ha ap hop b¢ véi dao cat tii D2
dong dien 2 dén 63 A loai MINIZED kiéu S8G7
do Siemens ché€ tao, Ugy, = 400 V, Iy = 50 kA
Bang 2.14.
.
Ky higu S8 cyue | lym (A] |ty (KA) Ma higu Déng gé |Kndi Iugng (kg)
{ 1 63 50 58G7 111 3 0,200
12 [N \'
% \ 1+ N 63 50 55G7 151 2 0380
Ny o0
\i \ ? 63 50 53G7 121 2 0400
t 13
1z 14 s
3
\ \ \‘ 3 63 50 58G7 131 { 0620
1315
TIYY
} \ \ \ 34N 63 50 58G7 11 1 0780
L J 15 IN




Cau chi ang ha ap loai 3NAG, 3NA7 do Siemens ché tao

bien ap 500 V, dong cat ngan mach 120 kA

Bang 2.15.
lam Rong M2 twéu 5
Day (A) (mm) | (khéng cb kep | Ma Zé: gc,‘f’ KeP | Deng g6 | Khéi lugng
chch dign) cach dien) (kg)
00 10 21 3NA7 803 3NA6 803 9 0130
6 3NA7 805 3NAB 805
20 3NA7 BD7 3NA6 807
25 3NA7 810 3NAG 810
00 32 21 aNA7 812 3NAG 812 9 0130
35 aNA7 814 aNAB B14
40 3NA7 817 aNAB BT
00 50 21 3NA7 820 aNA6 820 9 0330
63 3NA7 822 INAB 822
80 3NA7 824 INAG 824
100 3NA7 830 INAG 830
00 80 30 3NA7 824-7 3NAG B24-7
100 3NA7 830-7 aNAS B30-7
1251 3NA7 832 3NAG 832
1’0" 3NA7 836 3NA6 836
1 ® 30 3NA7 105 INAG 105 3 0:200
20 INA7 107 ANAE 107
25 3NA7 110 aNAE 10
35 3NA7 114 ANAG 114
40 a0 3NA7 117 3NA6 117 3 0300 |
1 50 3NA7 120 3NAG 120 f
63 INAT 122 3NAG 122
80 3NA7 124 3NAG 124
1 100 30 aNA7 130 3NAS 130 3 0300
125" INA7 132 3NAB 132
160" 3NA7 136 INAG 136
200 3NA7 140 ANAG 140
1 224 47,2 3NA7 142 3NAG 142 3 032
250 INA7 144 INAS 144
2 35 472 aNA7 214 3NAS 214 3 032
50 aNA7 220 3NAS 220
62 ANA7 222 3NAB 222
80 aNAT7 224 aNA6 224
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Tiép bdng 2 15

r r ; - | |
| R H 1
Da GZ i khr:a hle'uk M3 higu (co kep | Doén & | Khé
ay (A) (mm) { I"‘Q CO xep cach didn) g g O 'ddng
cach dén) {kg)
2 100 472 3NA7 230 3NA6 230 032
125 3NA7 232 3NA6 232
160 INA7 236 3INAB 236
200 3NA7 240 3NAB 240
2 224 472 3NA7 242 3NA6 242 0.32
250 aNA7 224 3NAG 244
2 315 578 3NA7 252 3NA6 252 t 040
400 . 3NA7 260 3NA6 260
| .
N e
Cau chi - cau dao phu tai téi 630 A loai 3NPS
do Siemens ché tao
Bang 2.16.
Loai cau chi CD 3NP50 aNPS2 3NP53 3NP54
Ugm (V) 690 690 690 690
lam (A) 60 250 400 630
I (KA) 50 50 50 50
Cau chi - cau dao phu tii loai 3NP3S tgi 160 A
va loai 3NP4 t6i 630 A do Siemens ché tao
Bang 2.17.
- |
Loai CC-CD NP3 3NP4070 3NP427 3NP437 3NP447
NP40
Uy (V) 690 690 890 690 690
lgm (A) 160 160 250 400 630
I (KA) 50 50 50 50 50
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m(t cuc do Siemens ché tao

Cau chi ha ap kidu dé loai SSGlI,

Bang 2.18.
Day bam (A) ‘Dé‘u ot (me)( Ma hiéu Déng géi Khd lugng {kg)
b i e —
Ki€u an vao cé ndp
Do 16 | 4 55G573 20 7.700
D02 63 ‘ 25 55G1673 9700
D03 63 ‘ 25 55G1-683 8700
Kidu an vao khdng nép
DOt % ’ 4 55G1-582 20 7100
DO2 63 | 25 55G1672 8.100
D02 63 25 55G1-682 7.800
D03 100 50 55G1-812 10 1600
Kiéu bit vit khéng ndp
DO 15 4 55G1-580 20 6,500
D02 63 25 53G1-670 6500
D03 100 50 53G1-810 1 17,600
|
Kigu 4n vao c6 nip
DOY B 4 55G1-584 9700
Do2 63 25 55G1-684 3700
D03 100 50 55G1-813 24,000
t —
Cau chi ha ap kiéu dé loai SSGS NEOZED,
ba cuc do Siemens ché tao
Bang 2.19.
Day lym (A} |Dau c8t (mm®)|  Ma higu Déng g& | Khdi Iusng (kg) |
Kigu &n vao ¢é ndp :
DOt 1% 4 58G1573 5 26,300 ‘
D02 3 25 55G1673 5 20300 |
DO3 63 25 55G1-683 5 28000
J




Tiép bing 2.19

Day lym (A Dau cét (mm?) Ma higu Déng gdi Khéi lugng (kg)
Ki8u 4n vao khdng nép
Dot © 4 58G5-572 5 26,300
D02 63 25 58G5-672 5 25800
D03 63 25 55G5-682 5 25,500
Kiéu bAt vit khéng ndp
Do 16 6 §SG5-570 20,300
D02 63 25 55GS-670 23,000
D03 63 25 53G5-680 21000
|
Cau chi ha ap kiéu dé mot pha va ba pha leai SSF
do Siemens ché tao
Bang 2.20.
Day j lgm (A) Dau cdt (mm?)| Ma hidu ] Déng géi | Khéi wdng (kg)
Kidu 4n vao khéng ndp
ND, 25 6 5SF1-012 20 0060
Dl 25 5SF1-005 0,100
Dl 63 25 58F1-205 0134
Dl 63 25 58F1-215 0132
Kiéu bt vit knéng nip
ND, 25 6 5SF101 20 0,055
oll) 25 10 58F1-024 0,096
il 63 25 55F+224 0132
Dilll 63 25 55F1-214 0130
Div 100 50 5SF1-40 10 0,365
Ki€u Zn vao cé ndp .
o] 3 x 25 10 SSF5-067 1 0393
Dl 3 x 63 25 58F5-237 0538
Ki€u bit vit c6 ndp
DI 3 x 25 10 5SF5-066 1 0,393
DI 3 x 63 16 5SF5-236 0,538
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Cau chi dng cao ap do Siemens ché tao

Bang 2.21.
Kich thudc Tén hao
Udm lam _ 1 lan  |'chtnmin cong Loai Khéi
da duong sut cdu chl Iudng
kinh
kv A mm kA A W kg
36/72 6 192 69 80 25 13 3GD1 101-28 18
10 192 69 80 56 9 3GD1 102-28 18
16 192 69 80 62 12 3GD1 103-2B 18
20 182 69 80 62 % 3GD1 104-28 18
25 192 69 80 120 8 3GD1 105-28 18
32 52 69 80 158 20 3GD1 16-28 18
40 192 89 80 200 22 3GD1 108-28 18
50 192 69 80 225 34 3GD1 10-2B 18
63 192 65 80 300 35 3GD1 13-2B 18
80 192 69 80 350 51 3GD1 ne-28 i8
100 192 69 80 400 78 3GD1 120-2B 18
125 442 88 63 500 63 3GD1 125-4D 58
160 442 88 63 875 63 3GD1 13240 58
200 442 88 63 1260 78 3GD1 40-4D 58
250 442 88 63 1260 100 3GD1 150-4D 58
12 6 292 65 63 25 18 3GD3 201-38 26
10 292 &8 63 56 1 3GD1 202-3B 26
16 292 69 63 62 16 3GD1 203-3B 28
20 292 €9 63 62 19 3GD1 204-38 28
25 292 €9 63 120 24 3GD3 205-38 26
32 292 69 83 158 27 3GD1 206-38 26
40 292 69 40 200 3 3GD1 208-3B 26
S0 292 69 40 225 40 3GD1 210-38 28
63 292 69 40 300 42 3GDY 213-38 26
80 292 69 40 350 62 3GD1 216-3B 26
00 292 69 40 400 85 3GD1 220-38 26
125 442 88 410 500 0 3GD1 225-4D * 58
160 442 88 40 875 240 3GD1 232-4D - 58
24 6 442 89 40 25 35 3GD1 4014B 38
10 442 69 40 56 22 3GD? 40248 38
B 442 69 40 62 33 3GD1 40348 38
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Tiép bdng 2.21

f Kich thudc Tén hao -
Udm ldm \ fcaN fc4tNmin cong Loal Khéi
da dudng suéat cau chi
Kinh luong
KV A mm kA A W kg
24 20 442—[ 69 40 62 a7 3GD1 404-4B a8
25 442 69 40 120 46 3GD1 405-4B 38
32 442 69 315 270 50 3G0D1 406-4B 38
40 442 69 315 315 52 3GD1 408-48 38
50 442 69 315 as 63 3GD1 410-4B 38
&3 442 88 315 432 65 3GD1 413-48 5.8
80 442 88 315 478 8s 3GD1 416-4B S8
100 442 88 315 540 131 3GD1 420-4B 58
36 6 537 69 315 25 65 3GD1 60158 46
10 537 [ 315 56 28 3GD1 602-58 46
» 537 69 315 62 47 3GD1 603-5B 45
20 537 69 315 120 56 3GD1 604-58 46
25 537 68 315 120 70 3GD1 605-5B 46
32 537 88 315 230 78 3GD1 606-5D 68
40 537 J 88 315 315 390 3GD1 608-5D 68
Cau chi ha ap kidu IIP va IIII
do Lién Xo (cii) ché tao
Bang 2.22.
[ . L ) P
Dong dién dinh mdc (A)| Gid tri dong dign cit gidi han (kA) khi dign &p (V)
Loai cta cdu | céac nde dong xoay chiu ddng mot chigu
chay déy chay
220 380 500 860 220 440
P2 15 6. 10, 15 12 |08-8 7 . 12 .
60 20, 25, 35, 15 18 - 45 35 - 15
45, 60
710 dudi 10 6 1 1 - - - 1 -
T1I1773900 1000 500, 630, - 1m0 64 100 60
800, 1000
IIPC 6 124 68
20 10, %, 20 - 2 - - - 2
63 25, 40, 63 - 80 - - - 30
100 80, 100
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Tiép bdong 222

— e~
Dong dién dinh mudc (A) Gid tri déng cién cdt gidi han (kA) khi dign ap (m
. -
Loal coa cac néac dong xoay chiéu déng mot chiéu
cau day chdy T
chay 220 380 500 660 220 440
1 10, 16 12 |osa-8l|l 7 - .
\ 63 l 25, 40, 60 55 |18 - 45| 35 - \ -
I T _— 4‘17
[I[I21 100 100 “ 60 - M 10 !
160 160 l
250 250
400 400 n 60 - 13 n - -
T122 63 25, 40, 63 30 30 -
T1I126 63 25, 40, 50, 63, - 32 - 30
160 100, 160, 250,
630 400, 630
11131 83 32, 40, 50, 63 - - - 100 - -
B0 50, 63, 80
100, 125, %0
250 125, 160, 200. 250
630 200, 250, 320, 400
: 500, 630
| 1000 |00 630, 80C. 1000
I11141 250 100, ¥0, 250 - - 25 - 25
400 320, 400
830 400, 630
_
TIITis 160 160 100 - -
250 250
320 320
400 400
IiIT6t 40 40 - 00 - - - -
&3 63
100 100
160 B0
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Cau chi bha

ap kiéu TIH va HIIH do Lién X& (cii) ché tao

Bang 2.23.
s Dong dign dinh mdc (A) Déng dign cdt gid
clia céu chi cta ddy chay han (kA)
HITH 40 6. 10, 15, 20, 25, 30, 40 -
T1H-2-100 100 30, 40, 50, 60, 80, 100 50
r T1H-2-250 250 80, 100, 120, 150, 200, 250 40
T1H-2-400 400 200, 250, 300, 400 25
11H-2-600 600 300, 400, 500, 600 25

Cau chi ha ap kiéu ong IIP-2 do Lién X6 (ci) ché tae

Béng 224
Dong dign dinh Dong dign cit gidi han cGa dong xoay chiduy
mlc cla céu Déng dién dinh mde khi dién 4p (V)
chi (A) coa diy chay (A) —- T
220 V 3o Vv 500 V
15 6 10, 15 1200 8000 7000
60 15, 20, 25, 34, 45, 60 5500 4500 3500
100 60, 80, 100 1000 11000 10000
200 100, 125, 160, 200 11000 11000 10000
350 200, 225, 260, 300, 350 1000 13000 11000
600 350, 430, 500, 600 15000 23000 20000
1000 600, 700, B5O, 1000 " 15000 20000 20000

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

Béang 2.25.
Kidu Ugm (V) bam (A) Inmax (KA
TIK-3 3 30, 100, 200, 400
TIK-6 & 30, 75, 150, 300 20
TIK-10 10 30, 50, 100, 200 2
TIK-20 20 10 3
K-35 35 10, 20, 40 35
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Cau chi cao

ap, loai dat ngoai troi do Lién Xo (ci) ché tao

Bang 2.26.
Kiéu Udm V) } lam (A) INma.x {kA) ﬂ

IK-64 & 30 20

TIK-10H 10 | 30 12

TIK-20H 20 -

[1IPH-35 35 2 dén 75 5

[ICH-6 8 dén 100 5

I1cH-10 10 dén 100 6

TICH-20 20 dén 100 6

TICH-35 a5 4én 100 &
BCH-ﬁO 10 dén 50 4

Cau chi cao dp dat trong nha kiéu IIK, [IKH, IIK3
do Lien Xo (cii) ché tao

Bang 2.27.
Ugm (KV) 3 6 | 10 35
o | | Too Joo |20l 0 |2 a0
lam (A} | 30 ‘ 10| 200 | 400 | 30 i 75 1150 | 300 | 30 l 50 | 00 l|200I 10 | 20 \ 40
. ! 1
Ly (KA) 40 20 2 35
S.a 300 300 300 300
{MVA)
|
) PET khéng khéng | khéng khéng
Lok han ché w han ché 13 han ché 13 han ch& 3
L
Ghi cha: Dong dign dinh mic cua ddy chdy (A) :
2 3 5 75 16 15 20, 30 40. SO, 75, 100, 150, 200; 300 400.
Can dao trung ap do TAKAOKA ché tao
Bang 2.28.
Su céch dign Kich thudc (mm?)
Ugm | D80 89 | lym In
(kV) |xung sét (A) (KA) A B
kV) loaj | loai Il E
Sul | Sal | Sdi | San
600/630 25 475 400
72 60 1200/1250 315 Ce-95 | SP-8& 415 340 475 400 BOO
2000/2500 40 480 405
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Tiép bang 2.28

SU cach dign Kich thude (mm?) |
Usm | Dién 4p bam |y ;
(kV) |xung sét {A) {kA) TOA 8
(kV) loai | | loai I - E
Sat | sanm | 841 | saw
75 600/630 25 475 455
12 90 1200/1250 | 315 | C6-95 | SP-10 415 395 475 455 800
2000/2500 | 40 480 450
125 600/630 25 575 590
24 0 1200/1250 | 315 | C6-150 [SP-20 | &1 530 575 590 900
2000/2500 | 40 580 595
70 600/630 25 695 720
36 200 1200/1250 | 315 [C6-200! SP-30 | 635 660 695 720 | w000
2000/2500 | 40 700 725

Dao cit phu tai dién ap 24-36 kV
do ABB ché tao

Bang 2.29.
by (kA)
Loai Ugm (KV) o 1A) | Tamax (KA
18 3s
NPS 24 BY/AL.A4 400
NPS 24 B1K4J2 24 400 40 ® 0
NPS 24 BHK5J2 400
NPS 24 A2/A1 630
NPS 24 A2-J2/A1 24 630 50 20 ., 0®
— R } - 1
NPS 24 A2-K2/A1 630 | ‘ .
NPS 24 A2K2-J2/A1 24 630 X,y ®
| —
NPS 36 A2/A1 630
| NPN 5648 36 60 | 40 { ' 10
; ]
Dao cach ly trung ap dat trong pha
do Cong ty Thiét bi Dién Dong Anh ché tao
Bang 2.30.
Loai Oien &p danh | Dong dién Ddng dién ngén Dong dién &n ]Khéi lugng
' nghia (kV) | danh nghia (A) | mach cho phép (kA) | dinh nhigt (kA) ko)
DT 10/200 0 200 23 & 52
DT 10/400 0 400 29 10 54
DT %0/630 10 630 as " 57
DT 15/200 15 200 23 8 56

126



Tiép bdng 2.30

Loai Dién 4p danh | Dbdng dién Dang dién ngén Ddng dign 8n |Khéi Isong
’ nghia (kV) | danh nghia (A) | mach cho phép (kA) | dinh nhidt (kA} (kg)
DT 15/400 15 400 27 10 S7
DT 15/630 15 630 30 10 58
OT 24/200 24 200 20 8 68
DT 24/400 24 400 27 10 70
OT 24/630 24 630 30 10 a0
L
Dao cach ly ngoai trui 35 kV do Cong ty
Thiét bi Dién Déng Anh ché tao
Bdng 2.31.
Loai Dién 4p danh Dong diégn Déng dign ngin Dong dién 8n |Khé Iuongj
’ nghia (kV) | danh nghia (A) | mach cho phép (kA)| dinh nhigt (kA) (k)
| DN 357400 35 400 3 » 215
DN 35/630 35 630 3 12 220
DN 35/800 35 800 31 15 225
DN 35/1000 35 J 000 31 15 230
Dao cach ly trung iap dat ngoai troi do Cong ty
Thi€t bi Ditn Pong Anh ché tao
Bang 2.3z
Loai Dién 4p Dong dign 1 Ddng dién ngin ] Ddng dign &n |Khéi lugng
j danh nghia danh nghia mach cho phép dinh nhiét kg)
{xV) (A) (kA) (kA)
DN 10/200 0 200 ] 6 77
DN 10/400 10 400 5 9 79
DN 10/630 10 600 ) 14 82
DN 15/200 5 200 23 8 90
DN 15/400 15 400 27 0 92
DN 15/630 B 600 30 0 a5
DN 24/200 24 200 23 8 93
DN 24/400 24 400 27 10 85
DN 24/830 24 600 30 10 98
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Cau dao ha ap kiéu STEl tit 1060 dén 200 A
do Siemens ché tao

Biang 233
Ugm (V) S8 cuyc lgm 1A M2 hidu Khél lugng (kg)—l
690 2 100 5TE1 210 0,48
125 5TE1 220
180 5TEY 230 062
200 5TEY 240
690 3 00 5TE1 310 054
75 STE1 320
180 5TE1 330 073
200 STE1 340
690 4 00 STE1 410 059
15 STE1 420
160 5TE1 430 077
200 5TE1 440 .
690 I+ N 00 5TE1 60 0,59
125 5TE71 620
160 STE1 630 077
200 STE1 640
Cau dao phu tai ha ap kiéu STET7
do Siemens ché tao
Bang 2.34.
Ugm (V) S8 cJc lam (A) D3u cot M3 hidy Khéi kidng (kg)
230 1 16 6 5TE7 ™ 0,05
40 50 5TE7 4N 0,105
63 STE7 5n
80 STE7 611
100 5TE7 71
400 2 16 6 5TE7 112 0,08
40 50 5TE7 412 205
63 STE7 512 ‘
80 5TE7 612
100 5TE7 712
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Tidp bdng 2.34

. T -
Ugm (V) S8 cye Iy (A} | DAu ct (mm?) M3z hidu Khé luong (kng
400 3 25 5 5TE7 113 0100
40 50 STE7 313 03n
63 5TE7 413
80 STE? 513
100 STE7 613
5TE?7 713
400 3 +N 25 6 5TE7 314 0.120
40 50 5TE7 414 0415
83 STE7 514
80 5TE7 614
100 5TE? 714
]
Dao cach ly 3DC dien ap 12 - 36 kV
do Siemens cbé tao
Bang 2.35.
1
Ugrm KV 2 24 36
Ing KA 16 - 63 16 - 315 20 - 35
Inenax kA 40 - %0 40 - 80 50 - 80
lgen A 400 - 2500 630 - 2500 630 - 2500
Dao néi dat 3DE dign ap 12 - 36 kV
do Siemens ché tao
Bang 2.36.
Ugmn kv 12 24 36
It kA 20 - 63 20 - 35 20 - 35
INmax KA 50 - 160 50 - BO S0 - 80 |I
Cau dao phu tai dién ap 12 - 24 kV do Siemens ché tao
Bang 2.37.
Loai Ugm (kV) lgm (A) 58 ian cit Iymax (KA Iy 1-3s (KA)
3CJus1 2 630 20 50 23
3CJ361 12 630 20 65 26

129



Tiép bing 2.37

r Loai Ugm (V) lgm  (A) S8 1dn cit T Inmax  (KA) | Iy 138 (kA)
3CI1561 24 630 20 as 20
3CJ1B61 24 630 20 45 20

Can dao phu tii ha ap kiéu hop, loai INS,
dong 40 dén 160 A do’ Merlin Gerin ché tao

Bdng 2.38.
frymax Kich thude (mm)
Loai S8 cuc |[Ugm (V) | lam (A) (kA) Iy (kA)

réng cao sédu

INS40 3 4 500 40 15 3 90 81 625

1
INS63 3 4 500 63 15 3 90 81 625
INSRO 3 4 500 80 15 3 50 81 625
INS100 34 690 100 20 55 35 100 825
INS125 3 4 690 25 {20 55 135 100 625
1
i NS160 34 690 160 20 55 135 100 625
Cau dao cit tai ha ap kidu hop, loai IN, dong
tu 250 dén 2500 (A) do Merlin Gerin ché tao
Bang 2.39.
max Kieh thude {mm)
Loai S8 cde (Ugm (VY | lgm (A) (kA) lyys (KA)

réng cao sau

N250 3 4 690 250 30 85 230 170 895
IN40CO 3 4 690 400 40 2 280 230 118
IN630 3 4 690 630 { 50 25 280 230 s
1000 3 4 £90 1000 75 35 340 300 18
INS1600 34 690 1600 75 35 340 JL 300 118
INS2500 34 690 2500 105 50 340 440 i 200
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Dao cit phy tai 6 - 10 kV do Lién X6 (¢8) ché 1ao

Bang 2.40
T—Céng suit cit (ba
pha) (MVA)
Dang Gid han | Gidi han Déng dién
Dien 4p | Loa cdu | dien lam | dong dign | dong | Kh8ng tinh | e6 tinh | 4eng (1
dirh mic chl’ vide Wn | cit, (i | dign c4t | d&n thanh | dén thanh | <5 yion
kV) nhAt s higu | (cd han phan phén toén cua
(A) dung) ché) knéng chu | khéng chu déng ngén
{KA) {kA) ky cla ky cla mach)
déng dign | ddng dién (KA)
ngén mach | ngin mach
[} TIK-6/30 30 67 20
IIK-6/75 75 20 14 200 300 20
TIK-6/150 150 30 20 |
6 | Ik10/30 30 | s o |
TIX-10/50 50 12 86 200 300 g
TIK-10/100 100 L 100 l L 65
Dao cach ly trung ap diat trong nha
do Lién Xé (cd) ché tao
Bang 2.41.
e [
Kiéu T Ugm (V) lam {A) Iymax (KA} IN1os (KA)
PBO-6/400, PBC-10/400 6 va 400 50 L]
PBO-8/600, PBO-10/600 6 va 10 600 60 1
PBO-10/1000 ° 1000 120 28
PJIBO-10/1000 10 1000 BO 285
PJIBO-10/2000 10 2000 85 36
PB, PB®, PB3-6/400 8 400 50 0
PB, PB®, PB3-6/600 6 600 60 14
PB. PB®-6/1000 6 1000 20 28
PB, PB®, PB3-10/400 0 400 50 10
P8, PBd, PB3-10/600 10 600 60 14
P8, PB®.-10/1000 10 1000 0 28
| 1 L J
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Tiép bing 2.41

; T ’ T
L Kigu Ugn KV) | lom (&) b RA) | gy (KAY
' PJIB 11-10/2000 {l 10 T 2000 86,5 36
PJIB 11-3/3000 10 ! 3000 140 50
r —t = — -
! PBK-10/3000 | 10 t 3000 200 60
' PBK-10/4000 10 \ 4006 200 65
) PBK-10/5000 ) l 5000 200 70
PJIB I-20/400 20 400 1 45 | 0
L
PBK-20/5000 20 5000 J 200 70
[ PBK-20/6000 20 6000 250 75
| PEK-20/7000 20 7000 320 85
PBK-20/12000 20 12000 320 80 J
J
PJIB W-35/400 ( 35 400 50 0
PJIB 11-35/600 35 600 50 14
PJIB H-35/1000 \ 35 1000 80 20
{
PBK-35/2000 ; ‘Y_ . 2000 5 »
PBK 3-35/2000 J
Dao cach ly trung ap dat ngoai trui
do Lien Xé (ch) ché tao
Bang 2.42.
| - I R
\ Kidy ‘ g (kV) l lgm (A) LIN,M, (kA) 1o (KA}
| ' i
PJIH-6/200 8 200 T 15 5
P IIH-6/400 6 400 25 9
(P.HHJJJO/ZOO 10 200 15 5 |
P JTHIT-10/400 10 400 25
PJIHI-10/600 10 600 35 14
1
POH-10/4000 0 4000 250 95
PJIHII-35/600
PJTHIT 1-35/600 35 60 80 2
lPJ’[H,Z[ 2-35/600
J
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Tiép bang 2.42

Kigu Ugm (k) bam () max  (KA) Intos (KA)
PJTMI-35/1000
PJIHJL +35/1000 } as 1000 8O 15
PJIHI 2-35/1000
POH3 1.35/2000 g 2000 20 2
POH3 2-35/2000
Dao cach ly cao ap dat ngoai troi
do Lién X6 (ca) ché tao
Bang 2.43
| Kiéu Ugm (V) lgm (A) Inmay (KA Inyos (KA}
PJTHI-110/600
PJIHI11-110/600 } 10 600 80 12
PJIR]I2-110/600
P JTH J1-116/1000
PJIHIT1-110/1000 } "0 1000 80 15
PJIH12-110/1000
. POH-110/1/2000
POH31-110]1/2000 J 0 2000 80 25
POH32-110]1/2000
PJIHO-TOM/600 110 600 50 1©
P JIHC-110M/1000 0 1000 50 15
PJIH3-154M/600 154 600 50 0
PJIH3-154/1000 154 1000 50 10
PJTHT-220/600
PJIH]1-220/600 } 220 600 80 2
PJTH[(2-220/600
PJIHII-220/1000
PJTHI1-220/1000 } 220 1000 80 5

PJIH O2-220/1000
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Tiép bang 2.43

Kiéu Udm (kV) tdm (A) 1Nmax (kA) IN(D; (kA)
PJIHI1-220/2000
PJIH+220/2000 } 220 2000 80 25
PJIH]I2-220/2000
PHJ1-330/2000
PHJ31-330/2000 » 330 2000 67 17
PH2-330/2000
POH3-500/2000
POM31-500/2000 } 500 2000 55 216 (1)
POH32-500/200

Dao cach ly ty déng va ngan mach cao ap
do Lién Xo (ci) ché tao
Bang 2.44.
Kidy Ugn (V) ‘ am (A e A Wios (6A)
Dao cach ly ty déng 3 cuc
0O/1-35/600 35 600 80 12
O OK-110/800 0
0J1B-10/600 800 80 17}
0JIK-154/600 154 600 80 13
OJIK-220 220 600 va 1000 80 13
0/-320/2000 330 2000 -
Dac ngdn mach 1 euc
30H-110 110 00 4 {déng noin mach
mét pha chay qua
10 gidy)
Dao ngin mach

K3-35 (hai cye) 35 42 18 (ddng dién hai day)
K3-110 (mét cuc) 110 42 18 (dong dién haj day)
K3-154 " 154 34 165 (ddng dién hai day)
K3-220 220 34 105 (déng dién hai ddy)
K3-330 " 330 -
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3. APTOMAT

Aptémiat la thist bi déng cit ha ap, cd chic nang bao vé qua taij
vA ngan mach.

Do c6 uvu di€m hon hin cdu chi la kha ning lam viéc chhc chan
tin cdy, an toAn, ddéng cAt déng thai ba pha va khd nang tu déng hda
cao, nén 4ptébmat mac du c6 gid dit hon vAn ngay cang duge dung rong
rai trong ludi dién ha ap cong nghiép cing nhu luéi dién anh sang sinh
hoat.

Aptomat duge ch€ tao véi dién dap khac nhau : 400 V, 440 V, 500 V,
600 V, 690 V.

Nguti ta cing ché tao ciac loai aptdmat moét pha, hai pha, ba pha
véi 86 cuc khdc nhau : moét cue, hai cye, ba cuec, bén cuc

! !N [ r o2 3 v s 3 N[ 7 2 34
R N REARRRIRA R

RN RN AN

S8 cuc4 1 oy 1eyc + N 2 cyc La cyc 3cyc + N 4 cyc

Ngoai ra, nguti ta con ché& tao loal Aptémat chéng ro dién, aptomat
chéng 1o tu dong cat mach dién néu dong ro c¢d tri s 30 mA, 100 mA
hode 300 mA tuy loai

A. LUA CHON APTOMAT

Aptdmat dugc chon theo ba diéu kién :

UdmA Z UdrnLD 3.1
Lima 2 I, (3.2)
Lama 2 In (3.3

V6i luéi ha 4p vi ngdn mach xa ngubn :
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=1, =1, =

Dé tinh ngidn mach ha dp, cho phép 18y két qua gin ding bing cich
cho tram bién 4p phan phéi 1A ngudn, trong téng trd ngin mach chi cén
k€ tu tdng trd bién ap tét di€m cin tinh ngin mach.

Tong trd bién ap qui v8 ha dp xdc dinh theo cong thic sau :

0°, mQ (34)

crong do APy, Un% do nha ché tao cho.

Tong {ré cap

Z, = 1l + jx1 = ﬁ% + jx,] mQ
Véi cap 16i déng p = 18,8 @ .mmZ/km
Véi cdp 16i nhom p = 31,5 Q mm?%km
Khi khéng cd bang tra x,, cd thé ldy gan dung :
x, = (0,08 + 0,1) (Q/km)
Téng tré cua aptomat, thanh gdp tra bang.
Vi du 3.1. Tram bién 4p phan phéi 250 kVA, dién ap 10/0,4 kV cdp

dién cho hai day phé, méi diay cd céng suit tinh toan 100 kW. Yéu cau
lua chon cac aptomat trong ti phan phéi cia tram.

GIAI
Dong dién tinh todn cia méi day phd :

Pul 100
e e 10 y9ge5 A
L Tz V3 .Uy, .cosp ~ V3.0,380 0,85 ’

trong dd voi phu tai sinh hoat 14y cosp = 0,85

Dong dién dinh mudc cia bi&n 4p :

I = =———— = ———— = 361,27 A
amBA = V3O, . " V3 04

Chon dptémat nhanh Al, A2 :
IdmAI = IllAI = 178,95 A
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Chon aptdmat NS 225E c¢d I;,, = 200 A do Merlin Gerin ché& tao
Chon éptémat tong AT :

LimaT 2 Igmpa = 361,27 A
Chon aptdmat NS 400E c6 I, = 400 A

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

Aptdmat Loai Usgm (V) lgm (A) Yeam (kA)
AT NS 400E 500 400 5
A1l A2 NS 2256 500 200 75
L ]
——————
Ny A
i as kv $hy Day phd’ )
10 kV Low
PVI (3 iSu+ 135) | "
. AL AL,
10 m [ v day pii 3
boar
| '

BA— 250 AVA

[ i A2 |
TG M301x3

_Zaa

Z
H c AT ré Al
— L - T O

;,N
Z 4"z Z /N

Hinh 3.4. S0 dé nguyén ly tram bi€n &p phan phd va
so d6 thay thé tinh ngin mach ha 4p

Céac aptdmat da chon cdn duge kiém tra theo diéu kién cidt dong

ngin mach.

Téng trd may bién ap 250 kVA dién ap 10/0,4 kV :

B Mwu-i‘ﬁ;o’_’*zlo“— 10,496 + j28,8 mQ
B 7 502 250 o T

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

Tdng trd doan cdp dding (3 x 120 + 1,95) dai 10 m :

ggl+'o1 0,1} 10® =
120 J) =

Téng trs AT —400A :
Zpor = Bap + Kot = By + R + jXup
= 04+ 01) + j015 =

Zc = (18,8 :

1,253 + j1 mQ

05 + j0,15 mQ
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trong dd :
R, - dién trg tiép xdic cha dptomat 400 A, tra bang.

Ry, X, 1 - dién tré va dién khing cda cuén day bio vé qua
ddng cua AT, tra bang.

Tri s6 dong ngin mach tai N1 :

I Utb
N1 = T
ﬁ\!-(RBA +Re + Rap)” + (Xpa + Xe + Xap)f
400
V3 (10,496 + 1,253 + 0,5)° + (28,8 + 1 + 0,15)°

= 7,145 kA

Khéong cdn tinh ngidn mach tai N2, N3 dé€ xdc dinh dong ngin mach
qua Al, A2 vi cA hai aptomat nay déu ¢d cung dong cét dinh mic la
7,5 kA, ldn hon tri s6 dong ngin mach tinh tean

Vay chon cdc sptémat trén la hgp 1y

Nhin xét:

1/ Tri s6 tdng tré cla aptémat va thanh gop rat nhd so vdoi téng
trd cia bién 4p va day din, d6i khi ngudi ta c6 thé bo qua khi tinh
ngan mach ha ap.

2/ Trong van hanh mdy bién ap dat trong tram, mét may thudng
chi cho phép qua tai thudng xuyén 25%, khi dd dong qua tdi cuia may
bién ap 250 kVA la :

I, = 1250y, = 1,25.36127 = 451,587 A

Khi dong gqua tai vugt qua 451,587 A thi bo phan tdc dong nhiét
phdi khai dong dé cAt aptébmat. Muén vay phai chinh dinh aptomat 400 A
vdi hé sb khoi dong nhiet 1a

Iina 451,587
Kygnn = 1. .. 400
dmA'T

= 1,13

Vi du 3.2. Can chon 2 d4ptdmat téng cho tram bi€n 4p phan phdi
10/0,4 kV dat 2 mdy bign ap 2 x 25 (kVA)

A

GIAI

Hai aptémat tdng van dudc chon nhu v4i dptomiat téng cta tram méc
may 250 kVA trong vi du 3.1 :
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PVE (3120 +195) ,
10 m §

ALL
AT, >\”z
4 =
' TG 04 kV

Hinh 3.2. S8 dé nguyén ly tram bidn 4p
phan phéi dat hai may bign 4p.

250
Idm/\Tl = Idm/\’f'z = Idmﬂ/\ = ﬁ_04 = 361,26 A

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

Aptdmat Loai Ugm . (V) Taens (A) Team . (KA)

AT, AT, NS 400E 500 400 15

Dé kiém tra aptdmat da chon ciAn tinh ngdn mach N, thuong dé
mdy cit lién lac md. So d8 tinh todn ngin mach chi baoc gém téng trd
1 BA+ 1 cdp + 1 AT giéng nhu so d3 tinh ngin mach 8 vi du 31
Ké&t qua nhu da tinh :

Iy = 7,145 kA
wmAl, = chmATz =75 kA > Iy = 7,145 kA, chon é[_JtOmét NS
400E cho AT, AT, la hagp ly.

Vi 1

Tiép theo, cdn kifm tra kha nang cit qua tai.

Truong hgp tram dat hai bién 4p, khi mdt mdy su c8 cho phép may
con lai qua tai 40%, lic 4y dong qua tdi bién ap la :

Iypa = LALympa = 14.361,587 = 50622 A
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D& lam duoe chic nang bao vé qud tadi may bién 4p, aptdmat phai
cat khi ¢ dong ién hon 506,22 A, nghia la phai hiéu chinh b8 phan cat
nhiét c6 hé sd khdi dong :

Vi du 3.3 Td phan phdi cia phian xudng co khi nhan dién tu tram
bién ap xi nghiép vé d& cfp dién cho bén té dong luc cia phan xudng.
So d6 nguyén ly cho trén hinh 3.3. S& }liéu va phu tadi tinh todn cta cidc
td dong ldc cho theo bang duai day. Yéu cau lua chon aptdomat ddu nguén
A va toan bd cdc aptémdt dat trong tu pham phdi.

Nhém may To ddng Iue Py (kW) cose 4
1 DL 30 08
2 pL2 20 08 \
3 pL3 30 06
4 DL4 20 06 ]I
TPPPX
o =
! I
| BL7
/V o
10 4V { ,(f - A
PYC(3 120 +135) \X\ PYCCRI0+1,50) | % e BL2
| < ; > . 10 m 3 /ﬁAl 100 rm 'l AN D13
BA- 250 4 VA £00A ° ! AT A< i
A4 [ PRI/
i

Winh 3.3. SO d8 nguydn Iy cdp dign cho phin xudng co khi

N1 - diém ngdn mach dé€ chon c4c Apt8mit trong tU phan phdi xi nghigp ;
N2 - difm ngZn mach d& chon céc Aptdmat trong tu phan phbi phin xudng,

GIAl

Ddng dién tinh toan cla cic nhém mdy di qua c4c Aptomat nhénh
dat trong tu phan phdi phan xudng (TPPPX) la :

30
La = L = \E;_‘O,38.0,6 =76 A
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20
V3.038.06

Dong dién qua AT, nghia 1A ddng cidn cdp tu TBA x{ nghiép vé tu
phdn phdi phan xudng (dong tinh todn cia phan xudng co khi) :

Le = Le = 50,6 A

4
Iiyw = Koy 3 Ly = 085 (2.76 + 2.506) = 2152 A
1

Can cd vio cdc dong dién tinh todn chon aptdmat do LG ché tao,
c6 cdc thong s6 cho theo bang dudi day.

Bang chon aptdmat ddu ngubn, AT va cic 4ptdmat nhanh cia TPPPX

Aptémat Loal Ugm (V) Ly (A) Team (KA)
A, AT ABE 203a 600 225 75
A, As ABE 103a 600 100 5
A, A, ABE 103a 600 60 5

Sau diy s& tién hanh tinh toAn ngin mach d€ ki€m tra kha nang
cAt cua cdc 4aptdmat di chon.

Bd qua téng trd cua Aptomit va thanh gdp, ¢6 so d6 tinh todn ngin
mach nhu & hinh 34.

N Y,
H Za Zy f Zeo /
| SR L I

— I

Minh 3.4. 50 d8 thay th8 dé tinh ngin mach.

Trong vi du 3.1 da tinh duge :
Zy = 10496 + 288 mQ
Ze; = 1,253 + j1 mQ

Véi doan cdp 100 m loai PVC (3.70 + 1.5) ¢dp dién cho phan
xudng co khi :

0,1
70

V6i difm ngdn mach N1, trong vi du 3.1 da xac dinh dugc :

Zep = 1) + jxl = 188 + j0,1.01 = 96,85 + j10 mQ
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Iy = 7,145 kA.
Véat di€m ngin mach N2 :
400
N2 T V310,496 + 1,253 + 26,85) + (28,8 + 1 + 10)?
Kifm tra kha nang cit ngdn mach vai A, va AT :
Tgono = 75 KA > Ly, = 7,14 kA
Tgmar = 75 KA > Iy, = 4,17 kA
Lamatazaiad = 5 KA > Iy = 417 kA

Vay t4t cA cic aptémat cia LG chon trong bang déu dam bao yeu
cAu cat ngan mach.

1

= 417 kA

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

Binh ndéng lanh dung dién dp pha 220 V, cosp = 1, do vy :

2500
Tama 2 I, = 220 = 11,36 A

Chon dung 4ptémat do Clipsal ch& tao, ma s§ G4CB 1016C co I,
= 16 A, T4y = 6 kA
Vi he dan & xa tram bién 4p, khéng cén tinh ki€m tra diéu kién

£
ngan mach.

Vi du 3.5. Yéu clu lya chon 4ptémat t6ng cia can ho gia dinh c6
céng sudt dat la 6 kW.

>

GIAI

_éng suit tinh toan cba cin ho gia dinh :
P, = Ky 2Py, = Kg- Py = 0,8 . 6 = 4,8 kW
Can ho dung dién ap 220 V, 14y cosp = 0,85.

[ . 4800
Lima 2 I = 5557035

CS thé& chon aptémat 1, = 32 A, & day du phong phat tri€n phu
tai, chon ding Aptémit G4CB 1040C do Clipsal ch€ tao, cd Iy, = 40 A,
I = 6 kA.

= 2566 A

cdm
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Khong cAn ki€m tra didu kién cdt ngin mach.

Vi du 3.6. Yéu cdu lua chon cAc Aptémiat dat trong hép dién cua
mot phong lam viéc cta van phong dai dién nude ngoai kich thudc
4 x 6 = 24 m%

GIAI
Phdng 1d3m viée cta van phdng dai dién bao gfm cdc phu tai sau :
diéu hoad nhiét d6, den, cdc mdy mdc vin phong nhu may pho6técopy, Fax...
Cu thé v6i phong lam viec 24 m? dat :
1 diéu hda cOng sudt 2,2 kW
1 6 cAm danh cho céc mdy vin phdong 2 kW

Ldy sudt chi€u sang P, = 30 W/m?, tinh dudc c8ng sudt chidu séng
phong lam viée :

Peg = Po.S = 30.24 = 720 W.

Chon so d6 hop dién gdm 4ptomat t8ng va ba Aptédmat nhdanh cdp
dién cho den, 8 cAm va diéu hoa.

Tir frye 1dng vdo

Bi1éy hou 0’ cim

ben

Hinh 3.8, SO dd nguydn fy hOp dién phong
IAm viéc mha vin phdng dai dibn

, _Tom 2200
lama U.cosp  220.0,8

= 125 A
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Ppen 720

limaz > G oosp ~ 720,08 - 41 A
Pj sm 2000
lamas 2 T ooep =~ 220,08 ~ 1136 A
Py 2200 + 2000 + 720
limat > Toeogp = 530 08 = 27,96 A.

Chon diung cdc 4ptémét do Siemens ch& tao loai 1 cuc + N (trung
tinh). K&t qua chon ghi 4 baAng sau :

Aptémat Logl Ugm (V) lam (A) leam  (KA)
AT 55Q2-560-0KA40 230 40 2
Al 58Q2-560-0KA%B 230 L) 2
A2 55Q2-560-0KA06 230 6 2
A3 5502-560-0KA®B 230 16 2
Khéng cédn tinh toan ki€m tra kha nang cAt ngin mach.

Vi du 3.7. Yéu clu chon Aptbmat bio vé mdy mai 10 kW.

GIAI

Cédn luu ¥ ring dé thao tic may mai ngudi ta dung khdi dong tu
cho lau bén, cdn aptémat chi dé bio v& ngin mach cho déng co vA doan
day cap. Rale nhiét trong khdi dong tu clng lam nhiém vu cit qua tai,
aptdmat chi du phdng bdo vé qua tAi khi role nhidt trong khéi déng tiu
bi ket hodc hong.

AT (o)
L7 e e o
£
I /< kDT
76 tJ diénr

Hinh 3.8, S0 d8 cfp diégn cho dBng cd may mai

Vi khong biét hitu sufit va hé s6 tdi ciia may mai, Wy K, = = L
M4y mai dung dién 4p ba pha 380 V, cosp = 0,8.
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s Pam _ 10 _
dmA = V3 .Uy, .cosp V3.0,38.08

Chon aptdmat cua ABB c¢d cdc thong s ghi d bang sau :

19 A

Loai S6 cyc Ugm (V) lam (A logm  (KA)

8233 - 825 3 400 25 45

Khéng cén ki€m tra didu kién cit ngin mach.
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B. TRA CUU

Aptomat tit § dén 225 A do LG ché tao

Bang 3.1.
Loa SOAF DOAF 225AF
. ABE | ABS | ABH | ABL | ABe | ABs | ABm | AL
Kidu ABE 53a | 411, | 103a | 103a | 103a | 203a (203a | 203a | 203a
Ugm (V) 800 600 | 600 | BOO | 600 | 600 | 600 | OO | 600
Sé cuc 23 23 (23423 4(234/ 223 (23423 4(23 4
lgm (A) 5 5 5 125
© 0 20 150
15 5 a0 75
20 20 40 200
30 30 40 225
40 a0 50
50 50 60
60 75
75 100
100
loam (KA) 25 5 | 75 | 0 | 3 | 75 | 75 | 25 | 3s
réng 75 75 | o0 | 90 | s | 05 ! 05 | 105 | w05
Kich thude can | 10 130 | 185 | 155 | %5 | %5 | %5 | ®5 | %5
mm
sAu 64 64 | 64 | 64 | 86 | 64 | 64 | 103 | 103
3cye| 045 06 | 07 | o7 | 1 o 21 | 2
Khd:k'”)""g 3 cdc| 068 08 | 1 1% 17 13 3 | 23 | 23
g
4 cyc - - 15 15 23 - 15 25 25
Aptomat it 250 d¢n 1200 A do LG ché tao
Béng 3.2
Loai 400AF 800AF 1200AF
Kigu ABE | ABS | ABR | ABL | ABE | ABS | ABL | ABS | ABL
403a | 403a | 403a | 403a | 803a | 803a | 803a | 1203 | 103
U (V) BOO | 600 | 600 | 600 | 600 | 600 | 600 | 600 | 60O
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Tiép bdang 3.2

S8 cyc 23 23.41\2,3,4\2,3,4 2,3 (23423 4| 34 3 4
lgm (A) 250 (300) 500 (600) 1000
300 (250) 600 (500) 1200
aso (400) 700 (800)
400 (350) 800 (700)
beam (KA) 8 22 30 as 22 35 42 45 65
réng “o 140 140 140 210 20 290 20 20
Kich
thude cao 257 257 257 257 275 275 275 580 252
mm
s&u 109 109 09 109 109 109 109 105 W0
2 cue 52 52 52 52 # T 1
Kh&i
lugng | 3 cue 62 6.2 78 62 s 15 ns 194 23
“9 8 8 : 1 \ ]
4 7 :
cyc . 7. 78 82 8.2 L27 \ 26
Aptomat tif 0,5 dén 125 A do Merlin Gerin ché tao
Bang 3.3
Iomas Kich thude (mm)
Loai S8 eye | Uyn (V) | 1gm (A (kA)
réng caa séu
DPNa 6 —» 32 (A) 1+N 440 32 45 B 78 70
DPNN t — 40 {A) 1+N 440 40 6 8 78 70
DPNN Vigi 6 — 40 () 1+ N 440 40 8 36 78 70
(chfng ro didén)
V4OH (chéng rt) 1+N 440 40 0 36 81 70
+
10 — 40 (A)
C60a 05 — 63 (A) |12 3 4| 440 63 3 18 (1 cue) 81 70
C60ON 05 — 63 (A) |12 3 4| 440 63 6 8 xP 81 70
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Titp bdng 3.3

Inmax Kich thdde (mm)
Loai S8 cye [Ugy V) | lam (A) | (kA)
réng cao sdu
CeOH 05 — 63 (A) 1234 440 63 10 B xP 81 70
CeOL 05 — 863 (A) 1234 440 63 20 8 xP 81 70
NC100H 10 — 100 (A) 123 4| 440 100 6 27 x P 81 70
NC10L 10 —> 100 (A) 123 4| 440 63 20 27 x P 81 70
NCI00LS 10 — 100 (A) 123 4| 440 63 27 x P 81 70
NC100LH 10 — 100 (A) 1234 440 83 30 27 x P 81 70
NCIOOH 125 H 125 (A) 34 415 25 0 |27 xP 81 70
Aptomat ki€u hop, diy E, dong ti 15 dén 600 A
do Merlin Gerin ché tao
Bang 3.4.
Inmax Kich thude (mm)
Loal S6 cuc | Ugn V) | lum (A) | (kA
rdng cao sdu
C100E 15 — 100 {A) a 500 100 8 105 128 95
NS225E 125 — 225 (A) 3 500 225 75 105 161 86
NS400E 250 — 400 (A) 3 500 400 5 140 255 0
NSBDOE 500 —» 600 (A) 3 500 800 15 %0 255 0
Aptomat kiéu hop, diy N, dong tit 16 dén 3200 A
do Merlin Gerin ch€ tao
Béang 3.5.
INmax Kieh thude (mm)
Loai S8 cie | Ugm (V) | lgm (A) | (kA)
réng cao sfu
NS100N % — 100 (A) 2.3 4 690 100 8 105 L ) a8
NS®BON 16 — 160 (A) 23 4 650 160 8 05 w1 86
NS250N 16 — 250 (A) 2 3 4 690 250 8 105 %) as
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Tiép bdang 3.5

N Kich thude {mm)
Loai 86 cue |Uym V| lgm (A) | (KA)
dng cao séu
NS4CON 160 — 400 (A) 3 4 690 400 4] 140 255 0
NS630N 250 — 630 (A) 3 4 690 630 0 140 255 10 J
C8ON 320 — 800 (A) 34 60 800 25 210 374 72
C100N 400 — 000 (A) 3 4 690 1000 25 20 374 172
C125N 500 — 1250 (A) 34 690 1250 25 210 a74 172
CMI250N 625 — 1250 (A) 3 4 690 1250 S0 418 430 337
¢
CMIB0ON 800 — 1800 (A) 34 690 600 50 48 430 337
CM2000N 1000 — 2000 (A) 3 4 690 2000 50 418 430 337
CM2500N 1250 — 2500 {A) 34 690 2500 50 443 430 337
CM3200N 1600 — 3200 (A) 3 690 3200 50 418 550 337
L
Aptomat kidn hop, day H, domg tif 1,5 dén 3200 A
do Merlin Gerin ché tao
Bdng 3.6.
fmax Kich thudc {mm)
Loai SE cdc | Ugm (VI lam (A) | (kA)
dng cao sy
NSBOHMA 15 — 80 (A) 3 690 80 6 90 120 80
NS100H B — 100 (A) 3,4 690 100 10 105 161 B6
NSI60H 16 — 160 (A) 3, 4 650 160 0 105 161 86
NS250H 6 — 250 (A) 3 4 650 250 10 105 161 86
NS400H 180 — 400 (A) 34 690 400 20 140 255 110
NSB30H 250 — 630 (A) | 3, 4 690 830 20 140 255 110
CBOH 320 — 800 (A) 3 4 690 800 40 210 374 72
C100H 400 — 1000 (A) 34 690 1000 40 210 374 72 J
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Tiép bdng 3.6

INrmax Kich thude {(mm)
Loai S8 oy |Ugm (V)| fgm (A) | (kA) ,
rdng cao T 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
CM1600H 800 - 1600 (A) . 3, 4 €90 600 50 48 430 337
CM2000H 1000 — 2000 (A) 3 4 630 2000 50 418 430 337
CM2500H 1250 — 2500 (A} 34 690 2500 50 418 430 337
CM3200H 1600 — 3200 (A) 3 690 3200 50 18 550 337
Aptomat kién hép, day L, dong tif 16 dén 1000 A
do Merlin Gerin ché tao
Bang 3.7.
l— r I's A
Ingrax Kich thude (mm)
Loai S8 cue | Ugm V)| lygm (A) (kA)
réng cao shy
NSY00L 16 — 100 (A) 3 4 690 100 50 105 %1 B6
NSBOL 16 —~ 150 (A) 3 4 690 160 50 105 61 a6
NS250L 6 — 250 (A) r& 4 690 250 50 105 161 86
NS400L 60 — 400 (A) 3 4 690 400 50 140 255 10
NS630L 250 — 630 (A) 3 4 880 630 50 140 285 10
Ceotl 320 — 800 (A) 3 4 690 800 65 210 374 262
CIOL 400 ~» 1000 (A) | 3, 4 690 1000 65 210 374 262
Aptomat khong khi, dong tif 800 dém 6300 A
do Merlin Gerin ché tao
Bang 3.8
Inmax Kich thude (mm)
Loaj S8 cue | Uy (V)] lgm (A {kA}
réng cao sBu
MO8 800
M0 3 4 690 1000 40 435 439 367
Mt2 1250
M6 600
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Tidp bdng 3.8

[ INrmax Kich thude (mm)
Loai S8 cue | Ugm (V) | lgm (A) | (KA)
rbng cao ]V sdu
M20 2000
6
M25 3 4 90 2500 55 435 439 367
M32 3200
.4 690 75 4 439
M0 3 4000 35 367
M50 5000 815 484 367
M63 3.4 890 6300 8 1045 484 as7
Bo phan chéng ré dien ghép n6i vai aptomat NC45 va NC100
do Schoeider ché tao dé chding dién giat
Bang 39
Ma s Ding vé 4ptdmat bam COa Aptdmat (A) | S8 cyc cia AptdmAt ;
20337 NCAS < 40
20778 + 20977 NCA45 < 63 2
27818 NC100 100
20339 NCAS & 40
20179 + 20978 NC45 < 63 2
27826 NC100 < 00
20341 NC45 < 40
20180 + 20979 NC45 < 63 4
27835 NC100 < 10
Aptdmit chéng ré dien RCCB do Schneider ché tao
Bang 3.10.
Loai lam (A) i,y (MA) Mz hidu T
') 16201
25
300 16202
2 cyc, Uy, = 240V
30 16204
40 100 16205
300 15206
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Tiép bdng 3.10

Loai lam (A) by {MA) M2 hidu
30 16208
83 00 18209
2 eye, Ugp = 240 V 300 16210
30 16212
80 100 6213
300 16214
30 16251
25
300 16252
30 15254
40 100 16255
300 16256
4 cye, Uy, = 415 V
a0 6258
63 100 16259
300 8260
30 16261
- 80 100 16262
300 16263
Aptomat BH do hing Hwa Shih ché tao
Bing 3.11.
Logi BH 8HQ
S8 cuc 1 2 3 1 2 3
Ugm (V) 10/220 220 10/220 220
lem (A) |5 1015 20, 10, 15, 20, 30, 40, 5, 10, 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 3.11

Iy (KA) 5 0
cao 95 95
Kich thudc
(mem) 18ng 25 s0 75 25 50 75
sfu 585 585
Kh& Wwong (ko) 015 * 031 045 015 0,3t 0,46
Aptomat BH do hing Hwa Shih ché tae
Bang 3.12.
Loai BHP BPQ
r
S8 cyc 1 2 3 1 2 3
Ugm (V) 110/220 220 190/220 220
lam (A) 5 1015 20, 10, 15 20, 30, 40, 15, 20, 15, 20, 30, 40,
30, 40, 50 50, 60, 75, 100 30, 40, 50 50, 60, 75, 100
Iy (KA) 5 10
cao 74 74
Kich thudc
{mm) réag 25 50 75 25 50 75
s8u 605 80,5
L Knhéi idong (kQ) on L 026 039 013 0.26 039
Aptomat EA do bing Hwa Shih ché tao
Bdng 3.13.
Loai EA32-G EA33-G EA52-G EAS3-G EAB2-G
S6 cye 2 a 2 3 2
Ugm (W) 480 600
e (A 1, 15, 20, 30 10, 15, 20, 30, 40, SO 60
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Tidp bing 3.13

Iy (KA) 25 5
cao g6 130
Kich thudc (mm) réng 50 75 ' 50 75 50
shu 60 60
Khéi iuong (kg) 03 04 05 06 06
Aptomat FA do hing Hwa Shih ché tao
Bang 3.14.
Loai EA63-G ‘ EAT2G EA103-6 SA52:G SA53-G
S8 cye 1 \ 2 3 2 3
Ugm (V) 600
bam (A) 60 60, 75, K0 10, 15, 20, 30, 40, 50
Iy (A) 15 5
cao 130
Kich thude (mm) | '6ng 75 50 75 50 |1 75
sy 60
Khéi Igng (kg) 07 \ 06 \ 07 ‘ 05 \ 08
Aptomat SA-EA do hfing Hwa Shih ché tao
Biang 3.15.
Loai SAN3-H SAD4H EA202-G [ EA203-G EA204-G
S8 cye 2 4 2 3 a4
Ugm (V) 600
lam (A) 10, 15, 20, 30, 40, 50, 60, 75, 100 125, 150, 175, 200, 225
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Tiép bdng 3.15

.
Iy (KA) [ 25 ﬁi 75
) t -
i cao 165
Kich thudc - -
(mm) rong 105 140 s 140
séu 60
Khéi lugng (kg) 1" 14 12 13 16
Aptomat SA -EA do hing Hwa Shih ché tao
Bang 3.16
Loal SA203-H SA204-H EA402G | EA403-G SA403-G |
a | |
S8 cue 2 4 2 | |
{ |
ud,, (V) 600 '
b (A) 125, 150, 175, 200, 225 250, 300, 350, 400
Iy (kA) 25 18 22
cao 257
Kich thude
(mm) 16ng 140 185 140 140 140
séu 103
Kbéi lrgng (kg) 55 62 50 '] 60 62 ;
Aptomat SA do hang Hwa Shih ché tac
Bang 3.17.
Loai SA404-G SA4D2-H SA403-H i SA404H
88 cuc 4 2 3 3 (
-
Ugm (V) 600
lam (A) 250, 300, 350, 400
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Tiép bdng 3.17

Iy (kA) 25 35
cao 257 275
Kich thude
(mm) r8ng 185 210 280
sdu 103 210
Kh&i lugng (kg) 75 9 83 15
Aptomat EA-SA do hing Hwa Shih ché tao
Biang 3.18.
Loai EAB03-G EA803-G SA603-G 8AB04-G
S8 cuc 3 3 3 4
Ugm (V) 600
lgm (A 500, 600 700, 800 500, 600
Iy (kA) 25 3s
cao 275
Kich thudc
(mm) réng 210 ‘\ 280
séu 130
Khéi luong (kg) 05 ns 105 7
Aptomat SA do hang Hwa Shih ché tao
Béng 3.19.
I 1
Loai SA803-G $AB04-G SA1003-G SA1203-G
S8 cyc 3 4 3 3
Ugm (V) 600
lam {(A) 700, 800 1000 1200
ly (KA) as 35
cao 275 400
Kich thud
ich thude 6ng 210 280 P
{mm)
sfu 03 05
Khéi lugng (kg) 15 182 2
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Aptomat loai GACB do Clipsal ché tao,
dien ap 230/400 V

Bang 3.20
—_
1 ele 2 eye 3 elc Idm
{kA)
lam (A) Ma s§ lam (A) Ma s8 lgm (A) Ma <&
06 G4CB100sC 0 G4CB200C 10 G4CBad10C 6
10 G4CB1010C 16 G4CB2016C B G4CB30wBC &
L] G4CB01BC 20 G4CB2020C 20 G4CB3020C 3]
20 G4CB1020C 25 G4CB2025C 25 G4CB3025C 6
25 G4CB1025C 32 G4CB2032C 32 G4CB3032C 6
32 G4CB1032C 40 G4CB2040C 40 G4CB3040C 6
40 G4CB040C 50 G4CB2050C 50 G4CB30s0C 6
50 G4CB10S0C 63 G4CB2063C 63 G4CB3063C 6
63 G4CB1063C 100 G4CB2100C 100 GACB3100C 6
Aptomat leai G do Clipsal ché tao,
dién ap 230/400 V
Bang 321.
Ma sd
lam (A)
1 cyc 2 cye 3 cyc 4 cye
6 G4CB100sC - - -
10 G4CB1010C G4CB2010C G4CRB3010C G4CB4010C
LS G4CB1W0BC G4CB2016C G4CB306C GACB406C
20 G4CB1020C G4CB2020C G4CB3020C G4CB4020C
25 G4CB1025C G4CB2025C G4CBa025C G4CB4a025C
32 G4CB1032C G4CB2032C G4CB3032C G4CB4032C
40 G4CB1040C G4CB2040C G4CB3040C GACB4040C
50 G4CB1050C G4CB2050C G4CB3a0s0C G4CB4050C
63 GAaCB1063C G4CB2063C G4CB3063C G4CB40630C
00 - G4CB2w00C G4CB3100C -
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Aptomat chéng ro dien loai G do Clipsal ché tao,
dién ap 240/415 V

Bang 3.22.
Loar 2 cuc Loat 4 cyc
Py (MA) Iy (A) M3 s8 e (MAY | g (A) Ma sé
30 mA 25 G4ELJ025/2/030 30 mA 25 G4ELJ025/4/030
4n G4ELJ040/2/030 40 GA4ELJ0A4D/4/030
63 GAELJ063/2/030 63 GAELJ063/4/030
100 | GAELJI00/2/030 100 MA 25 G4ELJ025/4/100
100 mA 25 G4EL J025/2/100 40 GAELJ040/4/100
40 GA4ELJ040/2/100 83 G4ELJ083/4/100
63 GAELJ063/2/100 300 mA 25 G4ELJD25/4/300
200 GA4EL J100/2/100 40 G4ELJD40/4/300
300 mA 25 G4ELJ025/2/300 63 GAELJ083/4/300
40 GAELJ040/2/300
63 GAELJ063/2/300
100 G4ELJ100/2/300
Aptomat khong khi 4 cge, 415 V, loai S
do Clipsal ché tao
Bang 3.23.
Loai cé dinh Loai kéo ra duge
y (KA) lam (A) Mi sé In (KA) lam (A) Ma s8
s5 800 SB0O/F3 55 800 $800/D3
55 1000 S1000/F3 85 1000 $1000/03
55 1250 §1250/F3 55 1250 S1250/03
55 1600 S1600/F3 55 1600 81600/03
65 2000 $2000/F3 65 2000 §2063/D3
70 2500 $2500/F3 70 2500 §2500/D3
85 3200 83200/F3 85 3200 $3200/D3
90 4900 aS4000/F3 90 4000 §4000/D3
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Aptomit chéng

ré6 dién loai G4ELJ do Clipsal ché tac

Bang 3.24.
Dong rd (MA) 88 cyc Odng dign (A) Ma s€ Ugm (V) |
30 2 25 G4ELJ025/2/030 200
40 G4ELJ040/2/030 .
63 G4ELJ063/2/030 400
100 G4EL J100/2/030
100 2 25 G4ELJ025/2/100 200
40 G4ELJ040/2/100 i
63 G4EL J063/2/100 400
100 G4ELJ100/2/100
300 2 25 G4EL J025/2/300 200
40 G4ELJ040/2/300 i
63 G4ELJ063/2/300 400
100 G4ELJ100/2/300
30 4 25 G4ELJ025/4/030 200
40 G4E(.J040/4/030 }
63 GA4EL J063/4/030 400
100 GA4ELJ100/4/030
100 4 25 G4ELJ025/4/100 200
40 G4ELJ040/4/100 il
63 GAELJ063/4/100 400
100 G4EL J100/4/100
300 4 25 G4ELJ025/4/300 200
40 (G4ELJ040/4/300 i
63 GAELJ063/4/300 400
L 100 G4ELJ100/4/300
R {
Aptomat 415 V loai 8 do Clipsal ché tao
Bang 3.25.
Loai 3 cuc T Loal 4 cye
fy (KA) bam (A Ma s€ Iy (KA) lom (A) Ma s8
“ 20 BTC100/20
30 8TC100/30
40 B8TC100/40
50 8TC00/50
60 8TC100/60
75 BTC100/75
100 8TC100/100
L
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Ti%p bing 3.25

- Loai 3 cyc Loai 4 cyc
L Iy (kA) ] lam (A 1 M3 s8 ly (KA) 1 lam (A) M3 s&
|
25 ! 40 8R3125/40
{ 63 8R3125/63
80 8R3125/80
100 BR3125/100
} 125 BR3125/125
L 30 160 8R3160/160
as 200 8R3250/200
250 BR3250/250
320 8R3400/320
400 8R3400/400
500 8R3530/500 35 400 8R4400/400
630 8R3630/630 630 BR4630/630
50 80O BR3800/800 50 800 BR4800/800
T— 80 , 1000 BR31250/1000 60 1000 8R41250/1000
L 1250 8R31250/1250 250 * BR41250/1250
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Aptdmat c3 nhdo Ugy = 230/400 V, In = 3 KA
loai 58Q2 do Siemens ché tao

Bang 3.29.
Ki hi '
i higu o (A) cqng suft M3 hieu Déng g6l Khéi luong
cht (Mw) o)
. —_
1 cye 8 1 5502 160-0KAD6 ? 0,100
, 0 5802 160-0KA10
! 13 55Q2 180-0KA13
' % 1 53Q2 160-0KA16 2 07100
20 55Q2 160-0KA20
25 5SQ2 160-0KA25
32 1 55Q2 160-0KA32 12 0100
4D 5502 160-0KA40
2 cue 6 2 53Q2 260-0KA06 6 0200 !
. 1 5502 260-0KAK
121 13 58Q2 260-0KAT
ﬁ; % 2 5502 260-0KAS 6 0,200
20 5502 260-0KA20
25 58Q2 260-0KA2S
32 2 5302 PBO-OKA32 6 0,200
40 55Q2 260-0KA40
3 cye 6 5502 360-0KA06 4 0.300
e © 3 55Q2 360-0KA10
1?14 13 5502 360-0KA13
1S 6 58Q2 360-0KAE 4 0,3C0
20 3 5502 360-0KA20
25 5502 360-0KA25
az 3 55Q2 360-0KA32 4 0,300
40 5502 360-0KA40
Tes + N 5 2 55Q2 560-0KADS 8 0,180
" 10 55Q2 560-0KAT0
1] 13 53Q2 s60-0KA13
vinns % 2 55Q2 560-0KA16 6 0380
20 5502 580-0KA20 |
25 5SQ2 560-0KA2S
32 2 5502 560-0KA32 6 0180
40 5502 560-0KA40
A "
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Aptomat o3 nhé dien ap 230/400 V Iy = 3 kA

loai 55Q2 do Siemens ché tao

Bang 3.30.
T ;
Y h. '\
Ki hiéu lam (A) Chng suft M3 higu Déng gdi Khdi tugng
cit (MW) {kg)
1 cye 05 1 55Q2 170-0KADS 2 0,00
, 1 5502 170-0KAD1
,{ 16 55Q2 170-0KATS
' 2 1 55Q2 170-0KAD2 12 0,100
3 §5Q2 170-0KAD3
4 55Q2 170-0KA0D4
6 1 5502 170-0KA0B 12 0100
8 55Q2 170-0KAQ8
0 55Q2 170-0KAD
|
3 1 55Q2 170-0KA13 © 0,100
5 5302 70-0KAB
20 55Q2 170-0KA20
25 1 55Q2 170-0KA25 6 0,100
32 55Q2 170-0KA32
40 55Q2 170-0KA4Q
50 1 5502 170-0KA50 © 0.100
63 5502 170-0KA63
2 cuc 05 2 53Q2 270-0KAQS 6 0,200
1 55Q2 270-0KA01
2 ¢ 16 55Q2 270-0KA1S
s 2 2 5SQ2 270-0KA02 6 0,200
3 53Q2 270-0KA03
4 5502 270-0KA04
6 2 55Q2 270-0KA0S 6 0,200
8 5302 270-0KA08
10 5802 270-0KA1D
1 2 53Q2 270-0KA13 6 0,200
1 55Q2 270-0KA%
20 5502 270-0KA20
25 2 55Q2 270-0KA25 6 0,200
32 5802 270-0KA32
40 5502 270-0KA40
50 2 5502 270-0KA50 6 0,2000
63 5SG2 270-NKAB3 J
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Tiép bdng 3.30

Ki nigu bam (A) Céng sufit MA higu Déng g6 Khéi Iugng
cit (MW) ka)
3 cue 05 3 55Q2 370-0KA05 4 0,300
1 55Q2 370-0KAO1
e 16 5SQ2 370-0KA1S
1l 2 3 5502 370-0KA02 4 0300
3 55Q2 370-0KA03
4 58Q2 370-0KA04
6 3 55Q2 370-0KA06 4 0,300
8 55Q2 370-0KA08
10 §5Q2 370-0KA10
3 3 55Q2 370-0KA13 4 0,300
1 5502 370-0KA16
20 53Q2 370-0KAZ0
25 3 55Q2 370-0KA25 4 0.300
az 5502 370-0KA32
40 55Q2 370-0KA4D
50 3 58Q2 370-0KAS0 4 0,300
63 55Q2 370-0KA63
|
Aptdmat ¢ nhd dien ap 230/400 V, Iy = 3 kA
loai §SQ2 do Siemens ché tao
. Bang 3.31.
I . )
Ki higu lam (A) Cong suft MA hidu Déng gbi Khéi lugng
cit (MW) (%g)
1cyc + N 05 2 55Q2 570-0KAOS 6 0180
s 1 5§8Q2 570-0KAO01
'V—\ 16 58Q2 570-0KA1S
!‘ NAd
' 2 2 55Q2 570-0KA02 6 0,180
3 55Q2 S70-0KA03
4 5SQ2 570-0KA04
6 2 §5Q2 570-0KA06 6 0380
8 58Q2 570-0KA08
10 5SQ2 570-0KAYC
13 2 5502 570-0KA13 6 0,180
% 58Q2 570-0KA6
20 55Q2 570-0KA20
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Tiép bang 3.31

;o 7 , —‘
Ki hieu lgm (A Cbng suft ] Ma heu Péng abi Kh&i Iuong
cit (MW) (+9)
25 2 5802 570-0KA25 6 0,180
32 5802 570-0KA32
40 5502 570-0KA40
|
50 5502 570-0KAS0 6 0,80
63 5502 570-0KAB3
5502 670-0KAD4
3cuc + N 05 4 5SQ2 670-0KA05 3 0,380
1 5802 670-0KAD1
16 55Q2 67D-DKA15
I; l‘ 1‘ lN/lA
2 4 5SQ2 670-0KA02 3 0380
rla ls I 3 58Q2 670-0KA03
4 58Q2 670-0KA04
6 4 55Q2 §70-0KA06 3 0,280
8 55Q2 670-0KA0S
1) 5802 670-0KA10
13 4 53Q2 670-0KAR 3 0380
% 53Q2 670-0KA6
20 55Q2 670-0KA20
25 4 5SQ2 670-0KA25 3 0,380
32 55Q2 670-0KA32
40 5SQ2 670-0KA40
50 4 55Q2 670-0KAS0 3 0380
63 55Q2 670-0KA63
Aptomat c8 nho, dién ap 230/400 V, Iy = 45 kA
loai 58Q3 do Siemens ché tao
Bdng 3.32
Ki higu lam (A) Coéng suft W | Khéi ludng
am Ma hibuy Déng gbi
cht (MW) kg)
1 cyc 0,5 1 55Q3 70-0BA0S 1) 0140
1 5SQ3 170-08AC1
16 5303 170-0BA1S
2 1 5SQ3 170-08A02 2 0,140
3 5SQ3 170-0BA03
4 53Q3 170-0BA04 L
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Tiép bdng 3.92

) .y
Ki higu lam (A} l Céng sut M& hib Dong g6 | Khéi Iuong
cht (MW) kg)
1 ede 6 1 58Q3 170-BA06 2 0,40
8 5SQ3 170-BAD8
10 §3Q3 170-BAY0
B 1 55Q3 170-BA6 12 0,140
20 5503 170-1BA20
25 53Q3 170-1BA25S
32" 1 55Q3 170-BA32 12 0140
40 55Q2 170-BA40 0,150
50 55Q3 170-BASD
2 cve 05 2 55Q3 270-1BAQS 8 0,280
1 5503 270-1BAO1
16 5SQ3 270-1BA1s
2 2 5SQ3 270-BAD2 6 0.280
3 55Q3 270-1BA03
4 55Q3 270-1BAD4
8 2 55Q3 270-1BA0S 6 0.280
8 53Q3 270-1BA0S g
10 58Q3 270-1BA10 \
16 2 5SQ3 270-BA6 6 0,280
20 55Q3 270-1BA20
25 55Q3 270-BA25
a2 2 55Q3 270-18A32 6 0280
40 5303 270-1BA40 0,300
[_ 50 5SQ3 270-1BA50
Aptomat cd nhé, dien ap 230/400 V, Iy = 4,5 kA
loai 5SQ3 do Siemens ché tao
Bdng 333
Ki hidu lgmn (A) CGlng suflt Ma hidu Déng g6 Kh&i lugng
cat (MW) (ka)
1 eye 05 3 53Q3 370-1BADS 4 0,420
1 5SQ3 370-BAO
16 58Q3 370-BAT5
2 3 55Q3 370-BAQ2 4 0,420
3 55Q3 370-BA03
L 4 55Q3 370-BA04
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Tiép bang 3.33

K hi | & i [
i higu am (A) C ng sult M2 hieu ’— Déng g Khé Itong
cdt (MW) tkg)
1 cJo 6 3 55Q3 370-BA06 4 0,420
8 5803 370-BAOS |
10 53Q3 370-BAD
16 3 5503 370-BA6 4 0,420
20 55Q3 370-BA20
25 55Q3 370-BA25
32" 3 5503 370-BA32 4 0420
40 5802 370-1BA40 I 0450
50 58Q3 370-BA50 j
3 cyc + N 6 a 5SQ3 670-BA0S 3 0510
10 5503 670-BA0
16 5503 670-BA16
20 4 55Q3 670-BA20 3 0510
25 55Q3 670-1BA25
32" 55Q3 670-BA32
40 4 55Q3 670-1BA40 3 0540
50 55Q3 670-BA50 :
Aptomat cd nho, dien ap 230/400 V, Iy = 6 kA
loai 538X2 do Siemens ché tao
Bdng 3.34.
K higu T lgm (A) Céng suft l Khé \ugng
am g M3 higu Déng géi
cdt (MW) (kg)
1 eJe 1 1 S§8X2 1015 2 0,140
16 55X2 115-5
2 5SX2 102-5
3 1 58X2 103-5 1?2 0,140
4 58X2 104-5
6 58X2 106-5
10 1 58X2 10-5 2 0140
1 58X2 116-5
20 58X2 120-5
25 1 55X2 125-5 12 040
32 58X2 132-5
40 58X2 140-5 0150
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Tiép bdng 3.34

Ki hiu | bam (A Céng suft M3 higu Déng g Khéi lugng
cht (MW) tkg)
2 cyc 1 2 58X2 2015 6 0,280
16 55X2 2155
2 58X2 202-5
3 2 58X2 203-5 6 0.280
4 8SX2 204-5
6 5SX2 206-5
10 2 SSX2 210-5 6 0,280
B 58X2 216-5
20 58X2 220-5
25 2 5SX2 225-5 6 0,280
a2 58X2 2325
40 55X2 240-5 0,300
3 cyc 1 3 58X2 3015 4
16 §SX2 3155 0,420
2 58X2 302-5 .
3 3 58X2 303-5 4
4 55X2 304-5 0,420
6 55X2 306-5
10 3 58X2 310-5 4
% 58X2 3%-5 0,420
20 58X2 320-5
25 3 58X2 325-5 4 0420
3z 55X2 3325
40 58X2 340-5 0,450
Aptomat o3 mbd, dien ap 236400 V, Iy = 6 kA
Yoai 5SX2 do Siemens ché tao
Bang 3.35.
K higu lam Cong sust M& hibu Dong gai | NG luang
(A) cat (MW) (kg)
1 cyje 6 55X2 106-6 12 0M0
10 §SX2 110-6
13 558X2 136
% 5SX2 18-6 12 0140
20 5SX2 1206
25 55X2 1256
I
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Tip béng 3.35

‘. lam Céng suft . . | Kh& luong
Ki higu (A) cht (MW) Ma higu D6ng géi (kg)
1 eue ax" 1 58X2 1326 12 0440
40 S8X2 0-6 0,150
50 55X2 150-6
2 cye 6 2 55X2 2066 6 0280
10 58X2 2106
) 55X2 213-6
16 2 5SX2 216-6 6 0280
20 5SX2 220-6
25 58%2 2256
a2 2 5SX2 2326 6 0280
40 58X2 240-6 0300
50 58X2 2506
3 cye 6 3 58X2 306-6 4 0420
0 58X2 3106
13 SSX2 3136
6 3 58X2 316-6 4 0420
20 5SX2 320-6
25 58X2 325-6
32" 3 58X2 332-6 4 0420
40 55X2 3406 0450
50 5SX2 350-6
feoyc + N 6 2 58X2 506-6 6 0,230
© 58X2 510-6
13 58X2 5136
6 2 55X2 516-6 6 0230
20 SSX2 520-6
25 SSX2 525-6
32" 2 5SX2 532-6 6 0230
40 58X2 540-6 0240
50 58X2 550-6
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Aptomat ¢3 nhé, dien ap 230/400 V, Iy = 6 kA
loai 5SX2 do Siemens ché tao

Bang 3.38
Ki hieu lam (A) | Cong suft M hieu Dong gai | K8 luong
ekt (MW) (kQ)
1 euc ' 03 1 55X2 114-7 ? 0140
05 58X2 105-7
1 55X2 1017
16 1 5SX2 115.7 P 0140
2 55X2 102-7
3 55X2 1037
] 1 55X2 104-7 12 07140
6 55X2 106-7
8 5SX2 108-7
10 o 58X2 110-7 © 0,140
. 13 58X2 13-7
% 5SX2 16-7
20 1 58X2 1207 ? 0,140
25 58X2 125-7
32" 55X2 132-7
40 1 55X2 140-7 © 0,150
50 58X2 150-7
63" 5S5X2 163-7
2 cyc 05 2 5SX2 205-7 & 0,280
1 55X2 2017
16 58X2 215.7
2 2 58X2 202-7 6 0280 |
3 55X2 203-7
4 58X2 204-7
6 2 5SX2 206-7 6 0,280
8 58X2 208-7
© 58X2 210-7
13 2 58X2 213-7 6 0,280
® 5SX2 216-7
20 58X2 220-7
25 2 58X2 225-7 8 0,280 (
3z 58X2 2327
40 5SX2 240-7 0300 |
50 2 55X2 250-7 6 0,300
63" 58X2 263-7
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Aptomat ¢3 nho, dién ap 230/400 V, Iy = 6 kA
loai 5§5X2 do Siemens ch€& tao

Bang 337
Ki hieu tam (A) ) Cong suft M3 higu Dong gsi | KNGl iong
cht (MW) (kg)
3 cue 05 3 58X2 305.7 4 0,420
1 5SX2 3017
16 58X2 315.7
2 3 5SX2 302-7 4 0.420
3 55X2 3037
4 58X2 304-7
6 3 5SX2 308-7 4 0.420
8 58X2 308.7
0 55X2 310-7
3 3 58X2 313-7 4 0,420
% 58X2 3167
20 55X2 320-7
25 3 55X2 325.7 4 0420
32" ESX2 3327
a0 5SX2 440-7 0450
50 3 58X2 350-7 4 0450
ga? 5SX2 363-7
1eye + N & 2 55X2 506-7 6 0230
10 §SX2 510-7
13 58X2 513-7
16 2 55X2 5167 6 0,230
20 5SX2 520-7
25 58X2 525-7
32 2 §SX2 532.7 6 0230
a0 55X2 540-7 0,240
50 55X2 550-7 )
3cyc + N 0 4 55%X2 610-7 3 0510
% 55X2 6%6-7
20 55X2 620-7
25 4 5SX2 625-7 3 0510+
a2 58X2 6327 }
40 SSX2 640-7 0540
50 4 58X2 650-7 3 0540
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Aptomat od nhd, diégn ap 230/400 V, Iy = 6 KA,

loai 58X2 do Siemens ché tao

Béang 3.38
K{ higu lam (A) co,ng sut M& higu Déng g6 Kh6i luong
cdt (MW) {kg)

1 cye 05 1 55X2 105-8 © 0,140

1 55X2 108

16 58X2 115-8

2 1 5SX2 1028 2 0,140

3 58X2 103-8

4 5SX2 104-8

6 1 5S8X2 106-8 © 0,40

8 5SX2 108-8

0 59X2 10-8

1 1 58X2 113-8 2 0,140

® 55X2 116-8 .

20 55X2 120-8

25 1 55X2 125-8 1?2 0140

32 55X2 1328

40 58X2 108 0150

50 1 5SX2 1508 © 0150
2 cye 05 2 55X2 205-8 6 0280

1 58X2 2018

16 5SX2 215-8

2 2 e 55X2 202-8 6 0280

3 58X2 203-8

4 58X2 204-8

6 2 SSX2 2068 6 0,280

8 5SX2 208-8

© 5SX2 210-8

B 2 5SX2 213-8 6 0280

® 58X2 2%6-8

20 58X2 220-8

25 2 58X2 225-8 6 0280

32 5S8X2 232-8

40 58X2 240-8 0,300

50 2 5SX2 250-8 6 0,300
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Tiép bing 3.38
( Ki hieu bam Cong suft Ma hitu Deng g6 | i oo
(A) cét (MwW) (kq}
3 oyc 05 3 5SX2 305-8 4 0420
1 58X2 3018
16 5SX2 3158
2 3 58X2 3028 4 0420
3 5SX2 303-8
4 5SX2 404-8
6 3 55X2 306-8 4 0420
8 58X2 308-8
) 53X2 3108 )
13 3 53X2 313-8 4 0420
® 58X2 3168
20 55X2 3208
25 3 55X2 325-8 4 0,420
a2 SSX2 332-8
40 55x2 340-8"
50 3 55x2 3so-a" 4 0,420
Aptomat c3 nhd, dign ap 230/400 V, Iy = 10 kA
loai 58X4 do Siemens ché tao
Bang 3.39
r N N - i ’
K/ hieu l4m Céng sult M4 hidu bong gei | KNG uong
(A) cdt (MW) {ka)
1 cye 6 1 B8X4 106-6 12 0,140
10 55X4 106
3 55X4 136
% 1 5SX4 16-6 2 0,140
20 5SX4 1206
25 55X4 125-6
az" 1 55X4 132-8 © 0140
40 58X4 140-6 0,150
50 55X4 150-6
2 cyc 6 2 5SX4 206-6 6 0,280
© 58X4 2106
13 59X4 213-6
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Tiép bdng 3.39

«i hieu o Céng sudt M hibu pong ga | NG luong
(A) cit (MwW) {ka)
2 cue 6 2 55X4 2%6-6 6 0,280
20 55X4 220-6
25 55X4 2256
32 2 SSX4 232-6 6 0,280
40 58X4 240-6 0300
50 58X4 250-6
3 cue 6 3 58X4 306-6 4 0,420
0 55X4 310-6
3 58X4 313-6
® ) 3 55X4 316-6 4 0.420
20 | 5SX4 3206
. 25 5SX4 325.6
i
. 32" 3 5SX4 332-6 4 0420
40 55X4 340-6 0,450
- 50 55X4 350-6
l |
Aptomat 8 nho, dien 4p 230/400 V, Iy = 10 kA,
loai 5SX4, do Siemens ché tao
Bang 340
[ P .
ey o Céng sudt Ma higu Dong géi | NS uang
(A) cdt (Mw) (ko)
1 cue 05 1 5ESX4 1057 12 0140
1 55X4 10+7
16 58X4 1157
2 1 53X4 102-7 12 0,140
3 55X4 103-7
4 58X4 104-7
6 58X4 106-7 2 0140
8 1 58X4 1087
10 5SX4 110-7
13 55X4 137 © 0140
% 1 §SX4 167
20 5SX4 120-7
25 55X 4 125.7 2 0140
32" 1 55X4 1327
40 58X4 K07 | 0350
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Tiép bding 3.40

. 1 80 t '
Ki higu dm C, g sud Ma hidy Déng g Knhé Iugng
(A) cat (Mw) (kg)
50 58X4 150-7 2 0150
2 cyc 05 2 55X4 2057 6 0,280
1 58X4 2017
16 5SX4 2157
2 2 5SX4 202-7 6 0.280
3 5SX4 203-7
‘ 4 5SX4 204-7
6 L2 58X4 206-7 6 0.280
8 55X4 208-7
10 58X4 210-7
13 2 58X4 2137 6 0,280
16 §8X4 26-7
20 58X4 220-7
25 2 58X4 2257 6 0.280
a 58X4 2327
40 | 55X4 240-7 0,300
50 L 2 58X4 250-7 6 0.300
Aptomat ¢3 nhé, dién ap 230/400 V, Iy = 10 kA
loai 5S8X4, do Siemens ché tao
Bang 341
| :
! én 1 Khé W
Ki higu lam , Cong sué Ma hiu péng gdi & uong
(A) cat (Mw) (kg
3 cue 05 3 5SX4 305-7 4 0420
1 §SX4 3017
16 58X4 315-7
2 3 5SX4 302-7 4 0420
3 55X4 303-7
4 55X4 304-7
6 55X4 306-7 4 0,420
8 3 55X4 308-7
0 58X4 310-7
17 $SX4 3137 4 0420
® 3 58X4 316-7
20 55X4 320-7
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Tiép bdng 3.41

Kl higu laen Cong sufl Ma hibu Déng gai | "G luong
(A) cét (MW) (ko)
25 3 55X4 3257 4 0,420
32% 5SX4 3327
40 55X4 3407 0,450
50 3 5SX4 350-7 4 0,450
Teye + N 6 2 §SX4 506-7 6 0.230
8 5SX4 510-7
0 55X4 513.7
% 2 5SX4 518-7 6 0230
20 55X4 520-7
25 5SX4 525-7
32 2 5SX4 5327 6 0230
40 5SX4 5407 0240
50 5SX4 550-7
3 cuen + N © 4 55X4 610-7 3 051
B 55X4 613-7
6 55X4 616-7
20 4 5SX4 620-7 3 as510
25 55X4 6257
32 8SX4 632-7
40 4 55X4 6407 3 0540
50 5SX4 650-7
Aptomat ¢3 nhé, dign ap 230/400 V, Iy = 4,5 KA,
loai 5SXS5, do Siemens ché tao
Bang 342
K{ higu lam Gong sut M3 higu Déng g | "6 ong
(A) cht (MW) {kg)
1 cye 05 1 5SX5 1057 2 040
1 5SX5 1017
16 558X5 T115-7
2 1 58X5 102-7 12 040
3 5SX5 103.7
4 58X5 104-7
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Tiép bdng 3.42

K{ hiu fam Géng sust M higu Déng g&i | KNG luong

(A) cat (Mw) (ka)

1 eye 6 1 5SXS5 106-7 v 0,140
B 5SX5 108-7-
0 5SX5 110-7

13 1 5SX5 13-7 © 0140
6 5SX5 116-7
20 58X5 120-7

25 1 58X5 125-7 2 0,140
32 5SX5 1327

2 cye 05 2 5SX5 205-7 3 0,280
1 5SX5 20147
16 55X5 215-7

2 2 55X5 202-7 ) 0280
3 5SX5 203-7
4 55X5 204-7

6 2 55X5 2067 6 0280
8 55X5 208-7
10 55X5 210-7

13 2 5SXS 213-7 6 0,280
% 55XS 216-7
20 58X5 220-7

25 2 5SX5 225-7 6 0280
32 58XS5 2327

Aptémat c6 déng l1om, dien ap 230/400 V, In = 6 kA,
loai 5SX6, do Siemens ché tao
Bang 3.43.
K hiéu ltm Cong suflt M hibu Déng gt Kh& (ugng

(A) cit (MW) {ka)

1 cuc 40 15 5SX6 140-6 6 0,260
50 5SX6 150-6
63 55X6 636

2 e 40 3 55X6 240-6 3 0510
50 5SX6 250-6
63 55X6 263-6

181



Tiép bdng 3.43

1
Kl higu lem Cong sudt MA higu Dong goi | NG tong
(A) cdt (MW) (kg)
)
3 cue 40 a5 5SX6 340-6 2 0750
50 5SX6 350-6
63 55X6 363-6 ,
4 cyc 40 ) 5SXB 440-6 1 1000
50 5SX6 450-6
63 5SX6 463-6
Aptomat dong lon, dien ap 230/400 V, Iy = 6 KA,
loai 58X6, do Siemens ché tao
Bang 3.44
Ki higu tam | Cong sust Ma higy Dong g | KNG luong
(A) cit (Mw) (kg)
1 cye 40 15 55X6 140-7 6 0,260
50 55X6 150-7
63 5SX6 163-7
80 15 5SX6 1807 6 0,260
100 55X6 1917
125" 58X6 192-7
2 cyc 40 3 5SX6 240-7 3 0510
50 5SX6 250-7
63 5SX6 263-7
80 3 5SX6 280-7 3 0510
100 5SX6 2917
125" 5SX6 292-7
3 cye 40 45 5SX6 340-7 2 0750
50 5SX6 350-7
63 5SX6 363-7
80 a5 58X6 380-7 2 0,750
100 5SX6 3917
125" 58X6 392-7
4 eyc 40 6 5SX6 440-7 1 1000
80 55X6 450-7
63 5$X5 463-7
80 6 55X6 480-7 1 1000
100 58X6 4917
125" 5SXE 492-7 |
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Aptomat dong lon, dien ap 230/400 V, Iy = 6 kA

loai 558X6, do Siemens ché tao

Bang 345
. [ : :
. lgm Cang suft , .| Kné kong
Ki higu (A) it (W) Ma hiéu Oéng g6 (kg)
1 cue 40 15 58X6 140-8 &6 0260
50 5SX6 150-8
63 58X6 63-8
80 15 53X6 180-8 6 0260
100 55X6 191-8 l
2 cic 40 3 58X6 240-8 3 0510
50 55X6 250-8
&3 55X6 263-8
80 3 58X6 280-8 3
00 55X6 2918 0510
3 cyc 40 45 58X6 340-8 2
50 58X6 350-8 0,750
863 55X6 363-8
80 45 55X6 380-8 2 [
100 55X6 3918 0750
4 cyc 4D 6 5SX6 440-8 1
50 §5X6 450-8 1000
63 58X5 463-8 '
80 6 5SX6& 480-8 1
100 5ESX6 4518 1000
|
Aptomat dong 16n, dien ap 230/400 V, Iy = 10 kA
loai 5SX7 do Siemens ché tao
Bdng 3.46.
v
K hiu ldm Cény sudt Ma hiu Déng gb Khé&i lugng
(A) cit (MW) {kg)
1 ede 40 15 5SX7 140-6 6 0,260
50 55X7 150-6
63 55X7 163-6
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Tiép bdng 3.46
g & )
Ki higu lam Céng sult M3 hidu oéng g& | TG Weng
(A) cit (MW) kg)
2 cuc 40 3 5SX7 2406 a 0510
50 5SX7 250-6
63 8SX7 263-6
3 cue 40 45 ESX7 340-6 2 0750
50 55X7 350-6
63 ESX7 363-6
4 cuc 40 8 5SX7 440-6 1 1000
50 5SX7 450-6
63 SSX7 4636
Aptomat dong 16n, dign ap 230/400 V, Iy = 10 kA,
loai 5SX7 do Siemens ché tao
Bdang 3.47
. B0 g j
Ki hieu lam Céng suft M3 higu Dong géi | KNG lusng
(A) cat (MW) (ko)
1 cuc 40 15 5SX7 140-7 ) 0,260
50 5SX7 150-7
63 55X7 637
80 15 5SX7 180-7 6 0260
< 100 58X7 191.7 -
2s" 58X7 192-7
2 cJdc 40 3 58X7 240-7 3 0510
50 58X7 250-7
83 55X7 2637
80 a 53X7 280-7 3 0510
100 SSX7 2017
105" SSX7 2927
3 oye 40 a5 5SX7 340-7 2 0750
50 5SX7 350-7
63 55X7 3637
80 45 5SX7 3807 2 0750
100 SSX7 3917
125" 5SX7 392-7
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Tiép

bang 3.47

Ki hibo lgem Cong suft N— T Déng odi Khéi lung T
(A) cét (MW) (kg)
4 ey 40 6 58X7 4407 1 1000
50 58X7 4507
63 58X7 463-7
80 6 §SX7 4807 1 1000
100 55X7 4917
125" 5SX7 4927
Aptémat dong lon, dien ap 230/400 V, Iy = 6 kA
loai 5SX7 do Siemens ché tao
Béng 3.48
K hibu lam Céng sufit M id Béna a6 Khéi lreng
ok (A) cit (MW) e 99 (kg)
1 cue 20 15 58X7 140-8 6 0,260
50 58X7 150-8
63 5SX7 163-8
80 15 5SX7 180-8 6 0.260
100 55X7 1018
2 cuc 40 3 58X7 240-8 3 0510
50 5SX7 250-8
63 5SX7 2638
80 3 §5X7 2808 3 0510
100 58X7 298
3 eye 40 45 58X7 3408 2 0,750
50 5SX7 350-8
63 58X7 363-8
80 45 5SX7 380-8 2 0750
100 59X7 3918
40 6 58X7 440-8 1 1000
4 cue 50 §SX7 4508
63 58X7 4638
80 6 55X7 480-8 1 1000
100 58X7 4918
1
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Aptomat chéng ro dien RCCB do Siemens ché tao

Béang 3.49.
e lam» 96 cue
| A 2 4
2MW 25MW AMW
0 mA LS 5SMIN0SC70 - -
| 25 55M131208C70 - 55M13420S5C70 1
30 mA 40 5SM13140SC70 - 58M13440-SC70
63 - 5SM13160SG70 58M13460SC70
80 - 5SM131708SC70
25 SSM¥4120SC70 58M14420SC70
40 55M141408C70 - 58M144408C70
100 MmA
€3 - 5SM14180SC70 5SM14460S8C70
F 80 - §SM14170SC70
25 55M16120SC70 - 585M16420SC70
03 A 40 5SM1B140SC?0 - 58M164408C70ﬁ
63 - 5SM16160SC70 58M164605C70
i 80 - 55M18170SC70
{ L
Pac tiph ki thuat chung cia cac loai
aptomat do SIEMNES ché€ tao
Bang 3.50
Loai 558Q2 55Q3 5S8X2 58X4 55X5 55X86 55X7
S& cue 1 . ® . o . . .
2 ° ] [ [ ] ) ° .
3 [ » [ o . . »®
4 . ®
1+ N e [ [ .
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Tiép bdng 3.50

Loai 55Q3 5503 58x2 55X4 58X5 58X6 53X7 *\J
3+ N . 3 . °
Ugm (V) 440 440 440 430 440 440 440
{
by (kA) 3 45 5 | w0 as Iy
1 [ |
Aptomat kiéu AII-25 do Lien Xo (cli) ché tao
Bang 3.51
T
’ Méc bAc v@ kidu nhiét cé Méc blo vé
thai gian kidu dién td
) Loai | Dién | Ddng | Gidi | Thdi gian tAc d8ng khi | Dong dign cit
Kiéu 5S4 cyc| dong 4p dign han qua tai tle thai
dién Ugm. lgm dong
v A dign 11 135 6 dong | ddng
\ ! diéu dong | dong | dong | xoay mat
\ chinh, A| chinh | chinh | chinh !chidu, | chidu.
L dinh dinh dinh A A
AIT-25-3MT| 3 15 1-16 \ 1 7
xoay i
AIT-25-3M chiéu 380 25 |16 - 25 175 22
All-25-3M 4 2 - 54 | khéng | khéng 28 36
64 |4 -64| tac én o1 45 57
déng | hon dén
Af1-25-2MT 10 64 - 0| sau 30ph| 10s 70 80
mot 1h l
2 chigu | 220 )
AIl-25-2M ® |(10-% 0 140 l
AIT-25-2 25 |16 - 25 175 220 ]
Aptomat kiéu AB do Lién X8 (cii) ché tao
Bang 3.52
| . ]
Kiky Ugm Yyen Inrmax Thdi gian cét
V) (A) {(kA) tde thdi (s
AB - 4 400 400 42 0,06
AB - 1 400 1000 42 0,06
AB - 15 400 1500 65 0.08
AB - 20 400 2000 65 009
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Aptdmat kifu A3100 - A3140 do Lién Xo (c) ché tao

Bang 3.52
—_—
Dang Oong Déng
Ky higu Ddng méc | dién dinh | dién tac
Kigu | thec két | dinh pign &p Udm, S& cyc | blo v@ | mdc cua | déng
cdu  |mdc Iy, v dong | méc bdo | tdc thd,
dién ve, A A
A cyc dai
A3160 A3161 0 220 1 phan | 15, 20, 25
A3162 60 220 380 2 t 30, 40, 50 -
A3163 220 380 3 nhigt 60
A30 A3N3N 100 220 500 2 15 150
A3N4/ 3 20 200
25 250
t8ng 30 300
hop 40 400
50 500
60 600
80 800
00 1000
A310 A3N3/5 100 220 500 2 15 150
A3114/5 3 20 200
dign 25 250
tu 40 300, 400
60 500, 600
100 1000
A3120 A3123 100 220 500 2 t6ng 15, 20, 430
A3124 3 hop 25, 30, 600
' 40, 50. 800
60, 80
100
3o 430
dién 100 840
600, 800
A3130 A3133 200 220 500 2 t6ng 120 840
A3134 3 hdp 150 1050
200 1400
200 840
dign tu 1050
o0
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Tiép bdng 3.52

A3140 A3143 600 200 500 2 T 300 200 |
A3%44 3 18ng 300 2800

hdp 500 3500

600 4200

600 1780

2100

dién tu 2800

3500

4200

Chii thich : - Khi ddng qué tii bling 11 ddng chinh dinh, 4ptdma4t khéng tac déng
. Khi dong qua tai bling 135 dong chinh dinh, ptBmat tac déng khéng qus 30 ph.

Pién tré va dign khang cila cufn day bdo vé
qua dong dién cioa Aptdmat, mQ

Biang 3.54
Dong dién dinh muc cda 50 70 00 40 200 400 500
cudn diy, A
%, MQ 27 13 086 0,55 028 01 0,094
r, mQ & nhigt do 65°C 55 235 130 074 036 015 012
Didn trd tiép xic coa chu dao va aptéomat, mQ
Bang 3.55
Dang dign dinh mue, A 50 70 00 140 200 400 600 1000
Aptomat 3 10 075 085 06 04 025
Céu dao - . 05 - 04 02 015 008
—
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4. DAY DAN VA CAP

D& din dién ngudi ta chf tac ba loai day : diy boc cich dién, day
din trfn va day cédp.

Dby boc cdch di¢én diing cho luéi dién ha dp, chu y&u la dién noi
thdt. Cd loai day boc rudt déng, ¢6 loai rudt nhém, diay don hoiac day
d6i, cing hoic mém, mdt sgi hoac nhidu soi

D4y dén trdn bao g6m diy déng trin (M), ddy nhém tridn (A) va
day nhom 16i thép (AC), trong d6 vai day AC phdn nhdm lam nhidém vu
dén dién, phdn thép lAm tang d6 bén co. Day déng trin cd nhuge diém
14 d4t va nang nén mic du din dién t6t hon nhém vln chi dugc dung
4 nhitng mdi trudng dac biét. Day nhom tridn do khi ndng chiu lye co
kém nén chi duge dung trén luéi ha ap. Day nhém 16i thép diing & moi
cAp dién 4p. ‘

Ciép 1A loai day din dic biet. Ngudi ta ch€ tao cap 1 lai, 2 16i, 3
l6i, 4 16i. L6i cd thé bing déng hoic bing nhom. Cap duge cach dién
bing PVC hoae XLPE. Tén clia cdp duge goi theo chdt céch dién va vat
litu lam 18i. Cap cdch dien PVC ¢ 181 bing déng duge got la cap PVC
l6i d6ng. Cap cdch ditn XLPE cd 16i nhém duge goi la cap XLPE lai
nhém. Ngudi ta ché tac ra nhidu loai cdp cd dic tinh khée nhau thich
ing véi moi trudng st dung : cdp trong nha, dudi dat, ngoai trdi, cap
chiu chua man, chiu in mdn hda chAt, chiu luc co gidi, chiu hia v.v..

Trong s0 d6 dién, diy dn va cap dugc ky hiéu bdng cdc nét v& trén
do ghi ddy dd céc thong tin cia ching, bao gfm vat lisu lam day (d6i
voi day boc, day tr&n), vat litu cach dién (d8i vai cdp), s6 lugng va tiét
dién day dAn pha, s6 lugng va tiét dien dAy trang tinh, s6 10 dudng day
(n). Cu th&€ nhu sau :

- Ky hiéu day din cao ap

n. Vat lidu 1am day - Tiét dien day.
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Vi du : Dudng day trén khéng 1 16 (16 don) day din AC

tiét dien 35 mm? AC - 35
Dutng day trén khéng 2 16 (10 kép) day d4n AC,
ti6t dién 120 mm? 2AC - 120

~ Ky hiéu day din ha 4p
Vdai duong day trén khong
n. Vat ligu lam day (m.F + 1.F)
trong d¢ :
n ~ s8 16 dudng day
m - s6 day pha
F - tiét dien day pha (mm?)
F, - ti&t dién day trung tinh (mm?).
Ti 18 F, so vé6i F thudng cd tri sd sau :
Véi luai 3 pha 4 day F, = ‘-;- F;
V6i lugi 1 pha, 2 pha F, = F.
Vi du : Dudng day trén khéng 1 16, day din nhém
tist dién 25 mm? A(3.25 + 1.16)

Dudng day trén khong 2 16, day nhém 151 thép,
tist dien 50 mm? 2AC (3.50 + 1.35)

Dudng day trén khéng 1 pha, diy nhém,
tiét ditn 16 mm> A(1.16 + 1.16)

Pudng day trén khéng 2 pha, ddy nhom,
tict dian 25 mm? A@2.25 + 1.25)

Véi déy boc

Vat liéu lam day (m .F)
Vi du : Day déng 2 l5i tiét dien 4 mm?’ M(2.4)
Day déng 1 I5i ti6t dien 6 mm? M(1.6)
- Ky hiéu cap
Véi cdp cao dp
n. Vat litu cAch diegn (m . F)
Vi du : Cap PVC 3 loi, tiét dién 16 mm?, 16 don
PVC (3. 16)
—
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Cap XLPE 3 15i, tiét dien 50 mm?, 16 kép
2XLPE (3 x 50)

. . R > 2

3 cap PVC 1 14§, ti&t dién 185 mm
S8PVC (1 x 185)

Vi cdp ha ép
n. Vat liéu cich dién (mF + 1F)
Vi du. Cap PVC, mot 16, 4 1si, tist dién 120 mm>
PVC(3 x 120 + 1.70)
Cap XLPE, 16 kép, 4 15?, tiet dien 70 mm?
o 2XLPE @ x 70 + 1.50)
Trong t4t ci cdc ky hidu trén, ti&t dién day pha va day trung tinh

cia dgy AC la tiét dién d4n dién, nghia 1a ti&t dién cia ph&n nhém trong
day hén hop.

Aq

A. LUA CHON TIET DIEN DAY DAN VA CAP

Cé ba phuong phdép lua chon tist dién day din va c4p

1. Chon tiét dién theo mit df kinh (¢ cia dong dién Ji

Phuong phap nay ding d€ chon day dAn cho lué6i c¢d dién dp U =
110 kV, bsi Vi tréen ludi nay khéng cd thiét bi sit dung dién truc tiép
ddu vao, vn dé dién dp khong cdp bich, néu chon day theo J,, s€ c6
lgi vé kinh t& nghia 12 chi phi tinh todn bhang nam th&p nhdt.

Luéi trung 4p d6 thi va x{ nghiép, ndi chung khodng cach tai dién
ngdn, thdi gian st dung cong suft 16n, cing dugc chon theo Jy,.

2. Chon tiér dién theo ton thdt dién dp cho phép AU,:p

Luéi trung 4p ndng thén, ha dp néng thén, dudng day tdi dién dén
cie tram bom n6ng nghiép, do khoang cich tAi dién xa, t6n thdt dién 4p
16n, chi tiéu chdt luong dién nang d& bi vi pham nén tist dien day dén
duge chon theo phuong phdp nay.

3. Chon tiét dién theo dong dign phdt néng cho phép Ip

Phuong phap nily dung chon ti€t dién day din va cdp cho lu6i ha
ap d6 thi, ha 4p céng nghiép vA anh =Ang sinh hoat.
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Pham vi ap dyng cic phuoug phap
Iya chon tiét dién day din va cap

Béng 4.1
LUGi dign Ji } AU, lep ]
Cao 4p Moi déi tugng
Trung 4p D8 thi, céng nghiép Néng thén
Ha ap - Néng thén D8 thi, ebng nghidp

Tié&t dién di dudc chon theo phuong phap nao cing phai i€m tra lai cdc
tieu chufin ky thuat sau day :

AUp < AUy, 4.1
AU < AU, (4.2)
L. < I (4.3)

trong dd :

AU, - tdn thdt dién 4p cda dudng day trong trudng hop am viec
binh thudng.

AUy — t8n that dién d4p cho phép khi dubng day lam viéc binh
thuong.

AUg~~ t8n that dién 4p cia tuyén dudng day khi xdy ra su c8 nguy
hi€ém nhA4t.

AU, ~ tdn thét dién dp cho phép khi su c6.
I, - dong dién lon nhdt qua day din khi su c6.
I, - dang dién cho phép ung véi tiét dién day dugc chon, nha ché&

tao cho.
Vai lwagi U < 110 kV .
AUblcp = 10% Uy, (4.4)
AUSCCP = 20% Ugp, (4.5)
Véi lwsi U < 35 kV
AUbtcp = 8% Uy (4.6)
AUSCCP = 10% Uy, 4.7

Ngoai ra, tiét dién dAy dugc chon cdn phai théa min cdc diBu kien
v8 d6 bén co hoc va chéng tén th4t ving quang.
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Tiét dién t6i thiéu clia day din duopg day trén khéng

Bing 4.2
. . Frin {mm?) chéng t6n Fmpn,_ (M°)
Lugi dign Khoang vugt / (m) th&t véng quang d8 bén co gidi

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

- Truc thdn 40 +~ 50 - 25

- Trye xdm 20 = 30 - L]

. LUA CHON TIET DIEN DAY VA CAP THEO Jy,

Trinh ty lua chon tiSt dién theo phuong phdp nay nhu sau :
1. Chon loai day (day din, cap) vi vAt litu lam day, e¢an cd vado tr
s6 T, tra bang tim Jy,.

Né&u dudng diy cdp dién cho cidc phu tai cé T, khdc nhau phai
tinh tri s§ trung binh cta T, theo biéu thic :

T ZSiTmmo ZPl'l.‘maxi

b= (4.8)
maxt ZS; ZPi
Tri s6 Jiq (A/mm®) theo Tma, VA loai day
Bdng 4.3
Trmax ()
Loal day
< 3000 3000 + 5000 > 5000
D4y déng 28 21 18
Day A vi AC 13 1 1
Cap déng 35 ay 27
Cép nhém 16 14 12
R | B
2. Xac dinh tri 86 dong dién 16n nh4t chay trén cédc doan dudng day :

b = s Ugm 0 V3 Ugpoosp “9




3. Xdc dinh ti6t dién kinh t€ tiung doan :

Iij
Friy = I (4.10)

Ta Fy,; tra bang tim ti6t dien daAy tiéu chufn gin nhdt bé hdn.

4. Ki€m tra ti6t dién d& chon theo cdc ti6u chufin kj thuat :
AUmaxbt < AUblcp

AU < AU

MAaxsc

I

scep

« < Iy

V68i c4p, cdn phai kifm tra 8n dinh nhiét dong ngdn mach cua tigt

dién :
F < a.Ithd 4.11)

trong do
a - hé s8 nhiét
Voi cap d6ng a = 6
Véi cdp nhdm a = 11
t

qd
gian cit ngAn mach.

- th¥i gian qui d8i, v&i lu6i trung va ha 4p lfy bAng thai

Vi du 41 Yéu clu lta chon tiét dien ddy dAn cho dudng day 110 kV

cp dién cho mdt phu tai nhu hinh 4.1. Bi&t ring phu tai
T = 4500 h.

max

=50 km
g l

20 "J"5 MVA

Hinh 4.1. Dudng diy 10 kV clp din cho mdt phy ta

k]

GIAI

Vi 1a dudng day 110 kV, day ddn dugc chon theo Jy,.
Dong dién qua day :

S \}202+ 157 = 131,37 A

1=930~ V3. 110

cd
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T Tpa = 4500 h va day AC tra bang duge J, = 1,1 A/mm?
Tigt dién kinh t& :

Chon ddy dén tieu chufin 120 mm? day AC-120.

Thi lai ti&t dién d4y di chon theo diéu kién t8n th4t dien 4p.

Véai day AC-120, khodng cdch trung binh hinh hoc 4 m, tra bang
thong s6 day AC cd r, = 0,27 Qkm, x, = 0,408 Q/km.

PR + QX  20.0,27.50 m 0,408 . 50

AU = i 110 = 5,236 kV

AU = 5,236 kV < AUCp = 10%.110 kV = 11 kV.
Vay chon day AC-120 1a hop ly.
Vi du 4.2. Yéu cfu lua chon tigt dién day dén cho cic doan dudng

day 220 kV trong mach vdng cAp dién cho ba phu tai. Bi&t T, = 5500
h. Cdc s8 litu vé phu tdi va chiéu dai dudng day cho trén hinh 4.2.

'

S, =75 + j50 (MVA) 5, = 100 + j75 (M) 3', = 50+ j40 (MVA)

Ninh 4.2, Mach vong 220 kV clp dién cho ba phy téi
GIAI
V6i W6i 220 kV, cAc duong day duoc chon theo Jy,.

Truéc hét cAn tim cdc ddng coOng sudt chay trén ting dudng day
trong mach vong theo cong thie :
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Si(1j2 + 14) + Silap

Sar = la + 12 + s @19

Trong coéng thic trén, phu tai tai nit 2 bao gfm tri s§ phu tai 2
va 3 )
§ - (75 +;50) (50 + 60) + (150 + j 115) . 60
Al ™ 50 + 60 + 40

.

S, = 8, - S, =115+ j82,67) - (75+ j50) = 40+ j3267 MVA

= 115+ j 82,67 MVA

Sy, = S,+8,-8,=(150+j115) - (40+ j32,67) = 110+ j82,33

MVA
Difm 2 12 di€m phan cong suit. T day x4c dinh duge tri s6 dong
dién trén cac duong day :

s
Al V1157 + 82,67% 372,125 A

Iae = 3u, = v .20 =
Sz V407 + 32,677
Sa2 V1107 + 82,337

S V50° + 407
507+ 407 _ 168237 A

Iy = V3 U, ~ V3 .220
Can cd vao T, = 5500 h va loai day AC, tra bang 4.3 tim duge
Jk( = lA/mm2)‘
- Tiét dién kinh t€ ting dudng day :

Fo = % = 372,125 mm?
F, = %3‘ = 135,696 mm?
F, = %—E = 361,0 mm’

Fyy = .112_; = 168,237 mm’

Tra bang ti&€t dién chufin chon day din nhu sau :
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Doan Al chon day AC
Doan A2 chon day AC
Doan 12 chon day AC

400
400

240 (tiét dién nho nhdt theo diéu
kién chéng ving quang)
Doan 23 chon day AC - 240

- Kifm tra cac ti€t dién da chon theo cdc yéu cdu ki thuat.

1

e Vi 2 la diém phan c6ng sudt nén 3 la di€m of dién ap
thdp nhé4t

AUpain = AUazz = AUyy + AUy
Voi day AC - 400 tra dugc r, = 0,08 Q/km va x, = 0,404 Q/km
Véi day AC - 240 tra duge r, = 0,13 Q/km va x, = 0,42 Q/km

D€ tra x, di du dinh treo day o6 khoang cdch trung binh hinh hoc
gila cdc pha 1a 7 m.

PagRaz + QaXan PaaRps + QX

AU = =
maxbt Udm Udm
_ 110. 0,08 . 60 + 82,33 . 0,404 . 60 B 50.0,13.30 + 40.0,42 . 30
- 220 - 220

= 11,450 + 9,177 kV = 14,627 kV
AUt = 14,627 kV < AUcpbt = 10% Uy, = 22 kV

e Su c6 nguy hiém nhit 12 ddt day A2, khi dé mach kin 3.1 trd
thanh mang hd :

A AC - 400 ! AC - 240 2 AC - 240 3
40 km 1 50 krm ; 30 km ‘
75 v JS0 MVA 100 + 175 MvA 50 + j40 MvA

(75 + 100 + 50) 0,08 . 40 + (50 + 75 + 40) 0,404 . 40
AUmaxse = = 920 "

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

= 15392 + 15409 + 3,177 = 33,978 kV
AU e = 33,978 kV < AUsctp = 20% U, = 44 kV
e Ddng dién sy c6 16n nhit chay trén doan Al :

198



. V(75 + 100 + 50 + (50 + 75 + 40)°
e = lar = V3 220

I, = 733 A < Icp = 800 A
Vay chen ti€t dién nhu trén 12 hop ly.

= 733 A

Vi du 4.3. Yéu ciu lua chon tiét dién day ufn cho dudng day 10 kV
cdp dién cho hai xi nghiép nhu & hinh 4.3. Cdc s8 liu tinh todn cho

theo bang sau :

q
Phu tai Sy (KVA) cosy Toa ()
1 2000 08 5200
2 1000 07 4000
_

A £ km / 3 km 2
v, y
S S

Hinh 4.3. Dudng diy 10 kV cfp dién cho 2 xi nghiép

GIAI
Vi dudng day 10 kV ngin, chon tiét dién theo Jy,.
- Xac dinh tri s8 trung binh ctia T,

T 28Tman 20005200 + 1000 . 4000 4800 b
maxtb T %S T 2000 + 1000 -

T T s = 4800 h va day AC, tra bang 43 o6 J,, = 1,1 A/mm?
- Tim tri s6 déng trén cic doan dudng day :

S, 1000
I, = 30, “V3.10 = 57,8 A
[ (@ P @+ @) _ V(1600 + 700) + (1200 + 710)
AL ™ 23 . Uy, 2V3 . 10
= 864 A

- Tiét dién kinh t€ méi doan :
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Theo bang ti€t dién tiéu chufn chon :
Poan 12 chon day AC-50 c¢6 Z, = 0,64 + jO0,368 Q/km
Poan Al chon day AC-70 ¢6 Z, = 0,46 + j0,36 Q/km
- Kifm tra lai cdc tiéu chufn ky thuft
e T&8n thdt dién 4p l6n nh4t lic binh thudng :
AU = AUz = AU, +. AU,

(1600 + 7000) 0,46 .4 + (1200 + 710) 0,36. 4
2. 10

700.0,64.3 + 710.0,368 .3
10

= 349,1 + 2127 = 561,8 V
AU = 561,8 > AU‘:pbt = 5% Uy, = 500 V
Nang tiét dien day doan Al lén 95 mm? cg Z, = 0,33 + 0,34 Q/km:

1600 + 700) 0,33 . 4 + (1200 + 710) 0,34 . 4
100+ T00)033.4 + A0+ 71004

AUjaxr =

-+

AU

maxbt

= 2818 + 2127 = 4945 V
AUpagnt = 4945 V < AUy, = 500 V

e Khi su c§ mét dudng day dién 16 kép Al, dudng day cdn lai
sé cd t6n thdt dién 4p gdp d6i :

AUpase = 28U, + AU, = 2.281,8 + 2127 = 7763 V
AUpae = 7768 V < AUgy = 10% Uy, = 1000 V
' o Khi sy c¢f mét dudng day trén 10 kép Al, dudng day con lai
phai tai gdp doi :
I, = 2I,, = 2.864 = 1728 A
L = 1728 A < I, = 325 A
Vay chon day din cho todn bd dudng diy nhu say :
Doan Al : 2AC-95
Poan 12 : AC-50

it

200



Vt du 4.4. Yeu c8u lua chon cdp 22 kV cfp dién cho mot xi
nghiép cé coéng sufft S = 2000 kVA cach tram bién 4p trung gian

1 km.

3>

GIAI

Vi khoang cach tii dién ngdn, cip 22 kV dugc chon theo Jy,
~ X{ nghiép lam viéc 3 ca ¢ T, = 6000 h va cdp d6ng, tra dugc
Jo = 2,7
- Dong dién 16n nhit qua cap :
L - Smax 2000
max T Y3 U~ V3.22
- Tiét dién kinh t& cia céap
Imax
I
Chon diung ti6t dién cap t6i thi8u 22 kV cach dién XLPE do hang
Furukawa ché€ tao. XLPE (3 x 385) ¢cd Z, = 0,668 + jO0,13 Q/km.
- Kifm tra cdc diéu kién ky thuat :
PR + QX _ 2000.0,8.0,668 + 2000.0,6 0,13

= 5255 A

Fy = = 19,5 mm~.

AU = = o = 55672 V
AU << AUcp = 5% 22 kV = 1100 V
Diéu kién 6n dinh nhiét ctua ti&t dién cap :
Foqnn = alyVi
N
MC XLPE (3x35), | km él
BATG BAXN
’, Z 4"
o—{ 1 —___

Hinh 4.4. So dé cdp didn va so d6
thay th&€ tinh ngdn mach

Cén xédc dinh tri s6 dong ngdn mach
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So d6 tinh todn nhu & hinh 4.4.

M4y cit 22 kV tai bién 4p trung gian (BATG) cip dién cho xi nghiép

Dién khdng he théng cd tri s6 :
18 2
xH=S—:’=ﬁ%=o,229
Z. = r) + jx) = (0,668 + 0,13) 1 = 0,668 + j0,13 Q
I, = Up _ 23
V32Zs ~ V3 {(0,668)% + (0,22 + 0,13)%
F = 35 mm?> < 6 . 17,63 V05 = 74,79 mm?.

Vay muén dim bao 6n dinh nhiét phai ning tiét dién cap lén 95 mm?.
Két qui 13 chon cap XLPE (3.95).

= 17,63 kA

B. LUA CHON DAY DAN THEO AUcp

Trinh ty lua chon ti&t dién diy din theo phuong phap nay nhu sau :
1. Cho mot s6 tri s6 x,, xic dinh duge :

%o
AU” = m ZQijlij (4.16)
trong dd :

Q Jj — cbng sudt truyén tAi va chiéu dai doan ij.
2. X4c dinh thanh phdn tdn thdt dién dp do P gay trén R :

AU = AUCp - AU” (4.17)
3. Tiét dién cAn thiét d€ bao dam AUCp :
2P.1

Ti d3y chon ti&t dién titu chufin gidn nhdt 16n hon.
4. Tht lai cic diéu kién ky thuat :
AU i < AUCpbt
AUpgee S AUgpe
I < Iy

SC
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Vi du 4.5. M6t x3 ndOng nghiép gm ba thén, dy dinh dat ba tram
bién 4p cd c6bng sudt ghi trén hinh 45 Xi dugc cHp dién .ttt tram bi&n
Ap trung gian cia huyén cdch 5 km.

Bz
250 kVA
‘_6\
\
8
P § km 400 kVA
BATG
e P
315 kv4
83

Hinh 4.8. S6 db S cao 4p c¢dp dién cho
xd nbng nghito (vi dy 45)

GIAI

Vi day 1a ludi dién noéng thén, cOng sudt nhd, khodng cich tii dién
xa, day din dugc chon theo difu kién t8n thdt dién 4p cho phép.
- L&y x, = 0,35 Q/km. V6i mang phin nhénh cin tim AU”_ ..
AU"pATG-BI-B2
AU .« = MAX

AU”BATG-BI-B3
Can ci vao s6 lieu ddu bai (cOng suft, chifu dai cdc nhdnh), xac
dinh dugc AU”p = AU"parG-B1-B3:

Véi phu tai sinh hoat dnh sing ldy cosp = 0,85, tinh duge :
Sy; = 340 + j190,8 kVA

Sp, = 2125 + j119,25 kVA
Sgy = 267,75 + 150,25 kVA

AU ax = UX_; [<(Q1 + Q + Q3) lgate-81 * Qslm-m]
- %%§ [(190,8 + 11925 + 150,25) 5 + 150,25 . 2] =91V

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

F = ﬁi |:(P1 + P, + P3)1BATG-31 + P31BH33]

31,5
= == [(3404» 2125+ 267,75) 5+ 26'7,752.2] = 85,7 mm
10
Chon ding day AC-50 toan tuy&n, c6 Z, = 0,64 + j0,365 Q/km
~ Kifm tra lai diéu kién t6n th4t dien 4p :
AUpa = AUgatc-pt-B3 = AUgatgs1 + AUpyps
_ By + P+ PYRparg-p + (Q + Q2 + Q3) Xgatc-m
= v,

m
N PyRp-p3 + Q3Xp1-p3
Udm

_ (340 + 2125 + 267,75) 0,64 . 5 +(190,8 + 119,25 + 150,25). 0,365.5
- 10
_ 267,75.0,64.2 + 150,250,365 . 2

= 10 = 34422 V

Vay chon day AC-50 toan tuy&n cao ap cho xa 12 hop ly.

V¥ du 4.6. Yéu ciu lya chon tiét dién day din cho luéi dien ha 4p
cfip cho mét thén néng nghiép gém 4 x6m, méi x6Sm 30 ho dan. Ngoai
ra tram bién dp cta thén cdn cdp dién cho mot may bom 14 kW dat
ngoai déng cAch xa 300 m (hinh 4.6).

TBA

2 E

2 2 2 N

"
L Xom | L Xom 2 L Xam 3 L Xoin 4 |
1 200 m 1 200 m 1 200 m a 200 171 7

Minh 4.8. Mit bing dia Iy thén nbng nghidp va phudng 4n clp didn
1 Dudng truc thén ; 2 Dudng dién vao cdc xém
3. Dudng dign ¢fp cho mdy bom.
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>

GIAI

Phuong 4n cip dién cho thén nhu sau :

Xay dung riéng cho thon mét tram bién 4p 10/0,4 kV dit tai giira
dudng truc thon. T tram bién 4p di ra hai dudng truc, mbi dudng truc
cfp dién cho nilia thén, M&i xém dit mot dudng dién riéng nhAn dien tit
dudng truc thon cp cho cdc hd trong xdm. May bom duge cAp dién tu
mdt dudng dién ritng. T4t cd déu dung day AC dat trén cdt vubng. Dudng
truc thon va dudng dién ra may bom ding loai c6t H8,5, dudng dién xdm
dung loai H7,5.

Truéc hét cdAn xdc dinh phy tiil tinh todn toan thén. Do day la mot
thén néng nghiép thuin tuy, 14y phu tai tinh todn mét hd dan 1a P, =
0,5 kW. Phu tai sinh hoat cha 120 ho dan 1a :

Véi cosp = 0,85 :

Phu tdi mdy bom 14 kW, cosp = 0,8 :

Sp = Pg + jQp = 14 + jl1,2 kVA.

Can luu y 12 dudng dién ndng thon thudng kha dai, giy tdn thAt
dién 4p 16n, cdn t&n dung t6i da ciac d6u phin 4p cia mAy bién 4p d€
nang dién dp cla thanh cai ha 4p lén 0,4 kV, khi d6 t8n thAt dién &p
cho phép tdi 10% Uy, ma vin dam biao dé léch dién ap cho phép & cuéi
dudng day oU = 5% Uy, k&t qud la lam gidm khd nhiéu tiét dién day
din, gidm kinh phi céng trinh.

Trong vi du nay, gid thist dién 4p tai thanh cdi ha 4p la 0,4 kV,
nhu vay AU, = 10% Uy, = 01.3,80 = 38 V.

1. Lya chon tiét dién d4y din dudng day ra tram bom.

0,35
Chon x, = 0,35 Q/km, do d6 AU” = 2= .11,2.0,3 = 3,09 V
AU’ = 38 V - 309 = 3491 V :
_81,5.20.0,3
0,38 . 34,91

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

= 14,28 mm?

205



Thi lai :
20 .2,06.0,3 + 11,2.0,36 . 0,3

- 0,38

= 357V < AU, = 38 V
Vay chon tiét dién day ra mday bom la AC -16.
2. Lua chon tigt dién day dudng truc thon

Dudng truc thén gém hai phan doan, m8i doan dudng truc cfp dién
cho hai xém, coHng suft yéu cAu mdi xdm 30 hd dan )a :

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

So d8 tinh toian Iua chon ti€t dién dudng truc thén cho trén
hinh 4.7

5;‘1 100 m / 200 m 2
i
‘ !
S, = 15+ j8.3 kVA S, = 15+ /9.3 kVA

Hinh 4.7. SO d8 tinh to4n dudng truc thén
cp dién cho hai x6m

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

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

0,35
AU”gas = 0—’9’§[<9,3+ 9,3)A0,1+ 9,3.0,2] = 342 V
AU’ = 19 V - 342 = 1558 V
F—31—’5 15 + 15).01 + 15.02]| = 31,92 \m?
= 038 1558 L ) -0 02] = 31,92 mm
Chon day AC-35 o6 r, = 0,85 Q/km, x, = 0,36 Q/km.
Tha lai :
30.0,85.0,1 + 18,6.0,36.0,1
AUpaz = 0,38 +
, 15.085.02 + 93.036.02
0,38

AUpsy = 1694 V < AU = 5% Ugy = 19 V.
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3. Chon day din dudng dién xdm

Coi dudng dién x6m phan b§ déu trén chiéu dai 300 m. D& tinh
todn lya chon tiét dién theo AU, ta thay th& phu tdi xém bing phy ti
tip trung tai gita dudng diy nhu trén hinh 4.8

2a 300 m

3
T T AR AR A A

150 m ‘3/
51 = 15 +/9,3 kVA
Minh 4.8, SO dd cdp didn cho x6m va sd db
thay th€ tinh chon ti&t ditn
Chon x, = 0,35 Qflam, do d¢ :
0,35
AU = AUy =ﬁ8-(o,93.o,15) = 1,28 V
AU’ = 19 V-128 = 1772 V

31,5

= 1779 = 2

Chon tiét dién day t6i thi€u AC-16 6 : r, = 2,06 Q/km ;
x, = 0,36 Q/km.
Thi lai :
15.2,06.0,15 + 9,3.0,36.0,15
0,38
= 135V < AU, = 19 V.
Tom lai, két qua chon ti€t dién nhv sau :
Dudng day TBA -~ tram bom: AC-16 — AC(3.16 + 1.16)
Dudng truc thén : AC-35 » AC(3.35 + 1.25)
Dudng dién xdm : AC-16 - AC(3.16 + 1.16)
V6i tén that dién dp 16n nhAt 1a

AUpy = AUps,q = 1694 + 135 = 3044 V < AU, = 38 V.

AUE = AU’Z‘Q' =

Vi du 4.7. Yeu cfiu lya chop ddy dfin cho dudng day trén khéng 04 kV,
din dién ti tram bién dp x4 dén trudng phg théng trung hoc. Bist rdng
phu tai khu trudng bao gém 10 16p hoc va diy nhad & gido vién gém 20
cin h). Khodng cich tii dién tit tram bién 4p xa t6i khu trudng 1A 300 m.

Cang cho biét tdn thAt dién ap cho phép 1a 8%.
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GIAI

Truéc hét edn xdc dinh phu tai tinh toén cia khu trudng.

Céng suit cfp cho 10 lap hoc dién tich mé&i 16p (8 x 10) m? va suAt
chiéu séng P, = 15 W/m?
P, = 10.(8.10).15 = 12 kW
Céng suflt cdp cho 20 can ho tap thé gido vién vdi suft phu tai ldy
P, = 1,6 kW/hs :
P, = 20.15 = 30 kW.

Ly hé s8 cobng sufit chung cho khu trudng cosp = 0,85, xac dinh
duge td8ng cong sudt cdn cdp cho khu trudng la :
Py+ P, 30+ 12

S = cosp =08 " 49,4 kVA.

§ = 42 + j26 kVA .

Vi khu trudng & kha xa tram bién 4p, day din dugc chon theo diéu
kién t8n thit dién Ap cho phép. Chon dung dAy nhoém. ILiy x, = 0,3 Q/km.

Thanh phén tdn thit dién 4p do Q gdy trén X bang :
Xo 0,3
U, Q1= 038
Thanh phon t8n th4t dién dp do P gay trén R :
AU = AUcp - AU” = 8%.380 - 6,156 = 2425 V
Tiét dién tinh toan :

p.P.1 _ 315.42.03
Uam - AU" ~ 0,38 . 24,25

AU” = 26.03 = 615 V

m

F = = 43,07 mm?

Chon tiét dién tiéu chu#n 50 mm’. Tra bang day nhém v&i khoang
csch trung binh hinh hoc 12 0,4 m, ¢6 r, = 0,64 Q/km, x, = 0,297 Qf&m.
Thu lai theo diéu kién t6n th4t dién ap cho phép :

42 .064.03 + 26.0,297.0,3
AU = 0.35 =273V
AU = 21,3 V < AU_, = 8%.380 = 304 V
VAy chon day nhém A(3.50 + 1.35) c4Ap dién cho khu trudng la
hop ly.
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M. LUA CHON TIET DIEN THEO DONG PHAT NONG CHO PHEP

Phuong phdp nay diung chon ti6t dign day din luéi ha Ap céng nghiép
va sinh hoat dé thi.

Trinh ty x4c dinh ti€t dién nhu sau

1. Xac dinh ddng dién t{nh todn cia d6i tuong ma dudng diy cén
cip dién [, (A).

2. Lua chon loai day, tiét dién day theo biéu thic :

ikl 2 Iy (4.19)
trong dé
k, - hé s6 hiéu chinh nhiét d¢, ¥ng v6i méi trudng dat day, cép;

k, - hé s6 hiu chinh nhiét d8, ké dén s8 lugng day hoac cdp
di chung moét ranh ;

Ip - dong dién lau dai cho phép tng véi tist dién dAy hoac cdp
dinh lua chon, tra cim nang.
3. Thit lai theo diéu kién k&t hgp v6i thiét bi bao vé

~ Né&u bio vé& bing cfu chi :

Idc
kikol, > - (4.20)

V6i mach d0ng luc @ = 3 ; véi mach 4nh sdng sinh hoat @ = 0,3.
- Néu bdo vé bing aptémét :

Taaa
k1k2Icp = —F (421)
Loanna  1,281g4ma
hoac klkZIcp = 15 = 15 (4.22)

trong 46 :

Togaa — dong dién khéi dong dién tit cia 4ptémét (chinh la dong
chinh dinh d€ 4ptébmat cit ngin mach) ;

Lanha — dOng dién khdi dong nhiét cia Aptomat (chinh A dong dién
tdc dong cia role nhiét d€ cAt qud tii).

4. Kifm tra theo diéu kién 8n dinh nhiét dong ngidn mach :
F > a.Iyt (4.33)
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V6i Iy = I” = Iog - dong ngén mach ha dp 16n nhit qua day
hodc cip (kA).

a = 11 vO8i cdp nhém; a = 6 v6i cdp dbng.

Vt - thoi gian cit ngin mach (s).

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

Vi du 4.8. Yéu cfu lua chon day din cap dién cho doéng cd mdy mai
cd 88 lidu k¥ thuAt cho theo bang dusi day. Biét rAng day din dugc dat
chung rénh v6i 5 day khéc, nhiét dé méi trudng la +30°C.

Dang cd Pam (kW) cosy Kpm 7
May mai L) 08 5 09
GIAI

Céu chli bdo v& may mai da chon ¢d I, = 50 A (xem vi du 4.5).
Dong dién lau daj .qua day din chinh 12 ddng tinh todn :

10
Lo = lamp = V5538708 09 ~ 2B128 A

Can cd vao tri 86 1, tra bang chon cdp d6ng 4 186i PVC(4 x 2,5)

cé I, = 36 A Tit nhiet d6 mdi trudng +30°C tra cm nang dugc

k; = 0,94; v6i 86 lugng 6 cip dat chung moét rinh tra cdm nang duge
k, = 0,75.

Ky ky T 2 1
0,94.075.36 =

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

Idc 50
Khdng cén kifm tra theo diéu kien AU vl dudng day ngin.
Khong cén kifm tra theo diéu kidn 6n dinh nhiét ddng ngdn mach

vi ngin mach cyc dong ca 12 ngdn mach xa nguén, dong ngin mach nhé.
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Vi du 4.9. Yéu cdu lya chon diay boc nhua ha 4p 16i d6ng lam dubng
truc cho mot can hd cd coéng suft dat € kW. Bi€t rAng ddu vao cin ho
dat cflu chl téng I, = 30 A

GIAI

Ctng suit tinh toén cda cin ho :
P, = kg-Py = 08 . 6 = 48 kW

TDong dién tinh todn ctia can ho :

. Py _ 48
U, cosp 0,22 0,85

I, = = 2567 A

Chon dung diy néi dia k| = 1. Vi di rieng k, = 1. Can et I, chon
day d6ng boc nhua M(2 x 2,5) 6 I, = 30 A s
kpkl,, = 1.1.30 = 30 A > L, 2567 A
Thit lai didu kién k&t hop v6i cAu chi bao vé :

La
Icp > —ai, v6i anh sing sinh hoat « = 0,8
0 A
Icp=30A<a§=37,5

Diéu kién nay khong dat, phadi nang tiét dién lén 4 m? : M(2 x 4)
c6 I,_.p = 41 A

Vi du 4.10. Yéu cfu lya chon cdp tu td phan phéi phan xudng cfp
dién cho ti dong luc DL1 ¢ phu tai tinh todn P,; = 60 kW, cosp =
0,6. Bi6t ring 4ptomit hao vé dudng cép o I, . = 175 A. Nhitt d6 moi
trudng +25°C (xem hinh 4.9).

i
| s Dén BL2
f A I 0 m
A /(—p 4—‘] bL!
175 A

|
A |

AT |+ péi BL3
|

i

| y

|
.

Hinh 4.9. SO d8 cfp dién cho phan xudng
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GIAI
Ddng dién tinh toin nhom déng co duge cdp dién tu td dong luc 1:
Py 60

ba = V3T, cosp = V3.0,38 06
Vit = +25°C nén k; = 1, va do ba cédp diat chung mot ranh

152,11 A

nén k, = 0,85
Tra cfm nang chon cdp déng 4 16i tigt dién 35 mm? : PVC(3.35 +

1.25) e6 I, = 170 A Ta 6 :
Kkl = 0,85 . 170 = 1445 A < L, = 15211 A

Diéu kién chon khéng thoid maén, cln tang tiét dién, chon cap 50
mm? : PVC(3.50 + 1.85) c6 I, = 205 A va :
Kkl = 0,85 . 205 = 17425 A > I, = 15211 A
Kiém tra cdp di chon theo diéu kién k&t hdp vdi dptémdat 175 A
1,261, 4
kxkzlcp > T

1,25.175
kol = 17425 A > 20— = 14583 A

Khong cdn kim tra diu kién AU v 6n dinh nhiét dong ngin mach.

Vay chon cip PVC (3.50 + 1.35) cAp dién cho ti DL1 1a thdéa man.

Vi du 4.11. Yéu c8u lua chon cap t6ng ha Ap didn dién tU may bién
dp seng {0 phan ph6i ha dp dai 10 m. Bigt ting tram dit moét mdy bién
4p 250 kVA - 10/0,4 kV.

GIAI

Ddng ha dp tdng cha may 250 kVA bing :
Sams 250
I" = Ide = ﬁUde = J-3_0,4 = 361)27 A
PVC(3.1506 + 1.95) c6

Chon cap déng 4 1561 do Lens ché& tao :
I, = 897 A.
Vit = +25°C va cdp dit riéng mét rinh nén k; = k;, = 1.
" D€ ki€m tra 8n dinh nhiét dong ngdn mach cda tiét dién cip di
chon, c4n tinh ngidn mach ha dp v6i so d6 thay th€ trén hinh 4.10.
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N

10 kV 04 kV
PYC (3150 + 1,85)

N

H Re s Re Xe

Hinh 4.10. S6 d6 nguyén &y tram bign 4p va so dé
thay thé tnh ngén mach ha 4p

Téng trd bién 4p qui v& phia ha &p :

AP\UG 4,104
Ry = —p o0 108 = 222 105 = 10,5 m@
S2 & 250
uN%Usmg . 45.047
x3=m-’10 =——2§0—'10 =28,8 mg

trong dd :

APy = 4,1 kW, un% = 4,5% - tra cfm nang v6i mdy bién 4p
250 kVA do ABB ché tao.
V6i cap PVC(3.150 + 1.95) do Lens ch& tao c6 ry, = 0,124 Qkm

x, = 0,1 Qkm
Zce = Re + KXo =1 + jx]l =
= 0,124.10 + jO,1.10 = 1,24 + j1 mQ
Dong ngin mach c6 tri s6 :
L - \(_U _ 400
325 V8{ R+ R + Xp + Xo)
_ 400
VB (105 + 1,24)7 + (288 + 1)2

Mufén 8n dinh nhiét dong ngéh mach, ti€t dién cdp phai théa man
diéu kién sau :

F 2 a.Iy.Vt
150 > 6.7,218.V0,8 = 38,735 mm?
Vay chon cdp PVC(3.150 + 1.95) 1a théa man.

= 7,218 kA

Vi du 4.12. Yéu clu lua chon edp t6ng cho tram bi€n dp dat hai mdy
320 kVA - 10/04 kV cdp dien cho x{ nghiép loai 1.
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GIAI

Ddng dién tinh todn d€ chon c4p tdng la dong qud tdi clla may bién
4p khi mot may sy c6 :

320
L = Iop = 1414mp = 7 g 14 = 5054 A

Tra cAm nang chon cdp déng 1 16i do Lens ch& tao
3PVC (1 x 400) + 1PVC (1 x 240) es I, = 662 A

V1 Aptomat lién lac gita hai phan doan thanh gép ha dp thudng mé,
hai may vAn hanh déc lap (hinh 4.11), nén tinh ngin mach thuc hién v6i
s0 d6 moét bién ap. Tinh todn tuong ty nhu vi du 4.10 va k& qua kifm
tra 8n dinh nhiét dong ngn mach cho th&y chon cdp t8ng nhu trén 12
théa man :

10 KV 10 &V

TPP

(R W W |

| | v
| AT )W ALL )\Ar [

| P V}

| as kv ] | a4y
e 4

JHinh 4.1, Sd d8 nguyBn ly tram hai méy bién 4p
vd sd d8 tinh ngdn mach

Vi du 4.13. Yéu c8u lda chon diy ddn cdp dién cho clu truc 17 kW
¢S che s6 liee ky thu4at cho trong bang sau :

Ddng co Pum (W) coSyp n K, K4(%) Kenm
Cdu tryc 7 06 09 1 25 5
]
GIAI

Day ddn cfp dién cho cfiu tryc dugc chon theo didu kién dong phat
néng cho phép va ki€m tra theo didu kién k& hgp voi thi&t bi bdo vé.
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Truéc hé&t c&n chon cdu chi bao veé.

Cén luu y 12 cfu chi chon theo dong tdc thdi (dong khéi dong dong
co) cdn day didn chon theo dong lam viac lau dai (dong tinh toan).

C8u chl bao vé cfiu truc chon theo hai diéu kién sau :

KiPdim 17
ie 2 lymax = K Igmp = ﬁUdmw = ﬁ.0,38.0,6 = 43 A
Irnrn Km.m~:[dm
lie 2 7 = a

V68i cu truc, vi 1a dong co md mdy nang, 1y a = 1,6 :
5.43

Idc = 1,6

Chon I, = 150 A

= 134,37 A

Day dAn chon theo didu kién dong phdt néng cho phép.

D& xic djnh dong lam viéc lau dai cdn qui d6i céng sufit clu truc
vé ch€ d6 dai han :

Vé6i K, = K, = 1, day dén céin théa man didu kién :

. _ Poa _ 8,5
e * T = Y3, cosp - V3.0,38.0,6

Chon cép cao su 4 16t PVC(4 x 4) o I‘:p = 40 A.

= 215 A

Ki€fm tra didu kién ké&t hgp vdi cdu chl bao vé :

le _ 150

p 25 =5 = 50 A

Didu kién ki€m tra khéng dat, phdi nAng ti€t dién cdp lén 6 mm?

6 I, = 60 A Vay chon cap déng 4 16i PVC (3.6 + 1. 4).

Vi du 4.14. Yéu cfiu lya chon day din cho mot nhém may cOng cu
duge cAp dién tuy td dong luc. S litu vé cic mdy cdng cu cho trong
bang du6i day. Céu chi bdo vé& cdc mdy d& chon, két qua ghi trén hinh
4.12. Tiép theo lua chon day din tu td phAn ph6i vé tu dong luc.
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Bang 4 lieu nhom wmay

Dong co Pam (kW) cosp K S8 luong Ki higu
May phay ding 7 06 5 1 D
May phay chém hinh 7 06 5 1 02
Méay ép thiy luc 45 C6 5 1 D3
My mai trdn 28 06 5 1 D4
May mai ding 0 06 5 1 D5, 08 07, D8
M4y doa toa d§ 45 06 5 1 D9
May khoan ban 0865 06 5 1 o
May mai hai phia 28 06 5 1 3]
May cua 28 06 5 1 3377
: t
=+ I TPP
| |
[
e e e — = e "i
'] TBL |
! 400 }
( 175 |
1 1
!
| |
| 200 []2ce [z [Tzao 200 [Nase [lear [Vaao [T)z0 [1]aze []zee [[]202 |
| J v/ 10 15 15 110 60 68 60 25 4 15 5
{ |
oo o e _.__T____._.____._..____ —_———J

OG0 LO0 e

Winh 4.12. TO déng kic dit clu chi
bac vB cfp dién cho nhém méay
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GIAI

Dé din dién tu td déng luc dén cac mdy diung cdp cao su t8ng hgp.
Cép dugc chon theo dong cho phép va ki€m tra theo diéu kién két hop
v3i cfu chi bao vé :

kol > I

Gia thiét nhiét d6 moi trudng dat cap la +25°C thi k, = 1, v6i 12
cip dat chung mot ranh, tra biang duge k, = 0,7.

T4t cA dung cdAp do Viet Nam sin xuét.
Sau day l4n lugt chon cap cho ting may

1. Mdy phay ditng

7
071p =2 Iy = Lym = V3 .038 .06 = 17,75 A
17,75
Icp = W = 2535 A

Chon cap PVC (4 x 35) c6 I, = 27 A.

Ki€m tra didu kién két hop cfu chi bao v&. Mdy duge bao va bing
ciu chi dat trong ti dong luc e6 I, = 40 A

Idc

40
07.27 > 5 = 133 A

Vay chon cip PVC {4 x 3,5) 1a hgp ly.
2. Mdy phay chém hinh
1,7

0,71 > Igm = V3 03808 - 43 A
4,3
Icp 2 ‘0*7 = 6,14 A.

Chon cip PVC (4 x 1) tiét dien 1 mm® c6 I, = 14 A
Ki€m tra theo diéu kién k&t hop cdu chl bao vé :

0’71cp 2 = 3 =3 33 A

0,7.14 = 98 A > 33 A.
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Vay chon cap PVC (4 x 1) 1a hop ly.
Cédc day cdp cdn lai duge chon tuong tu, két qud ghi theo bang.
3. Chon cdp 1@ TPP vé TDL
Tru6c hét con xac dinh phu tdi tinh todn cia nhém may.
S dung phuong phip xdc dinh phu tai tinh todn theo hé s6 cuc dai
va cbng suft trung binh :
Py = Ko Kaa - 2Pami
Véi nhém may cdng cu, tra bang duge Ky = 0,2
D& xac dinh K_,, cn tinh s6 thiét bi dung dién hiéu qui
Td bang s8 lidu ¢ n; = &, n = 12 :

n, 5
n.=;=T-2—=0,416
P -5~L—07o4

* = Py " 66,75 '

T4 n,, P, tra bang dudc ny,, = 0,7. Tinh duge

g = N.mp, = 12.07 = 84

T Ky = 0,2 va N = 8,4 tra bang ed K . = 1,95 Xac dinh duge
P, = 1,95 . 02 . 66,75 = 26,03 kW

Doéng dién 16n nh&t qua cdp la ddng tinh toan cia nhém .

Ny,

P 2603
7 ¥3 Uy,comp V3.0,38.0,6

Vi cdp di rieng, K, = 1.

Diéu kién chon cdp ICp =2 [, = 6599 A

Chon cép tiét dien 16 mm’ o6 I, = 68 A

Véi T,, = 6599 A, chon sAptémat dfu nguén b Iyna = 75 A
Ki€fm tra diéu kién két hgp 4ptomdt bio vé :

I = 6599 A

1,25l4ma  1,25.75
lpy > =15 = 15 = 025 A

Vay chon cdp tit TPP vé& TDL loai PVC (3.16 + 1.10).
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Bang két qua chon cdp

Déng co Pam (kW) b (A) Gép chon e (A)
Mm 7 775 PVC(4 x 35) 27
b2 7 43 PVC(4 x 1) "
D3 45 14 PVC(4 x 25) 22
D4 28 77 PVC(4 x 15) 4
o5 10 2535 PVC(3 x 6 + 14) 38
06 1© 2535 PVC(36 + 14) 38
D7 0 2535 PVG(36 + 14) 38
D8 0 2535 PVC(36 + 14) 38
09 45 1a PVC(4 x 25) 22
1551] 085 165 PVG(4 x 1) %
on 28 77 PVC(4 x 15) 7
b2 28 77 PVC(4 x 18) 7

Nhém DC 8675 6599 PVC (3.9 + 1.10) 68

Vi du 4.15. Yéu clu chon diy din td bang dién dén béng den soi
d6t 100 W.

GIAI
Can cd vao bi€u thic :
Pam 100
I =21 =1 = — =>— = 045 A
cp 1t dm Uy 220

Tra bang chon day d6ng mém nhiéu sgi boc nhua PVC tigt dién 0,5
mm’ o I, = 5 A

Bong dén duge bdo vé bang clu chl ¢6 Iy, = 0,5 A (xem vi du 11
chuong CAU CHI). Kifm tra diy da chon :
e 05
0,8 0,8
Vay chon day déng mé&m boc PVC : M(2 x 0,5).

I., = 5A >

- = 0,625 A

Vi du 1.6, Yéu cliu lda chon cadc dudng day truc tlng cfp dién
cho moét nha gidng dudng gébm 3 taAng, mébi tdng 6 lé6p hoc. Biét
rdng ti dién cia tda nha cé diat c4u chi bado vé mbi tdng vé6i
I,c = 60 A.
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Hinh 4.13. SO d8 nguyén ly cfp dién cho nhd gidng dudng
1 Td dién ; 2 Cdu chi ting ;
3. Dudng tryc tdng ; 4. Cé4c phong hoe.

GIAI
Du dinh cfp dién cho méi tdng modt pha riéng.
Phu tii dién mot tdng v6i P, = 20 W/mZ.
P, = 6.(8.10). 20 = 9,6 kW
Phong hoc dung quat va den tuyp, cosp = 0,8
Dong dién di trén day truc :

/ Py 9,6

Iy = U, cosp 022 08 54,35 A

Véi k; = k; = 1, cdp truc duge chon theo diéu kién :
I, = I, = 54,55 A

Chon ding cdp d6ng 4 16i cich dién PVC do Lens ché& tao, tiét dién
6 mm’ c6 I, = 66 A

Ki€m tra di8u kign k&t hgp cdu chi :

Ioe 60
Icp 2z - = ag = 76 A
Diéu kién nay khéng thda m#n, phdi chon cdp tist dién 10 mm? ¢
I, = 87 A

Vay cdp truc mbi tdng chon loai PVC (3x10 + 1x86).
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C. TRA ClJU

do CADIVI ch€ tao

Thong s§ k§ thuat vé mat co, 1y ciia day dbng trin xodn

Bang 4.1
Tiét dign S8 s¢i va Dudng kinn Khdi luong Luc kéo din Chiu dai
dinh muc dudng kinh sc ngoai 1 km day (min) eh8 tao
mm? No/mm mm kg/km N m
09 11,20 120 7913 352 500
14 17138 138 237 558 500
20 1160 160 7,80 803 500
35 1721 2n 3166 1430 500
40 /2,24 224 3535 661 1000
55 172,63 263 4946 2289 1000
60 V2,76 276 5292 2467 1500
80 13,20 320 7118 3316 1500
100 11357 357 89,20 3881 2000
1,0 7/140 420 9590 4m8 2000
40 71160 480 125,00 4649 2000
B0 7170 510 142,00 6031 2000
220 772,00 6,00 ~ Q780 8347 2000
250 7/213 639 224,00 9483 2000
300 7/230 8.90 26170 11034 2000
350 7/252 753 311,00 1311 2000
380 7/260 780 334,40 H“i0 2000
500 7/3,00 900 430,00 17455 1500
600 7/330 990 537,00 2120 1500
700 19/213 1065 60200 2715 1400
800 19/2,30 150 702,00 31616 1200
950 19/2,52 12,55 850,00 37637 1200
1000 19/2.60 1300 898,00 40384 1200
1200 /280 .00 1066 46845 1000
1250 19/280 1450 140 50251 1000
50,0 9/315 1,75 1309 55151 800
160,0 15/327 635 1368 59433 800
1850 37/252 757 1624 73303 700
2000 37/260 820 1705 78654 600
2400 37/284 19,88 2159 93837 600
2500 37/290 2030 2255 97844 500
3000 37/315 220S 2707 107422 500
3150 37/3.30 2310 2.860 178968 400
3250 37/3.35 2345 2882 121467 400
350,0 37/345 2415 3.108 128827 350
400,0 37/366 2526 3463 144888 350
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Théng s6 k¢ thuat v dign cia day dong tran xoin

do CADIVI ch€ tao

Bang 4.2
Tiét dign dinh Dudng kinh Dién trd mot chigu Odng dién phy tai

mdc ngoai 3 20°C cho phép (A)
fren2 mm Q/km trong nha ngoAi trd
09 120 210090 - -
14 138 134450 - -
20 160 9,3370 - -
35 21 52520 - .
40 224 46520 25 50
55 263 3,3600 3 62
60 276 31070 35 70
80 320 2,3340 50 80
00 357 18440 60 95
10 420 17065 68 05
40 480 13065 80 12
%0 510 11573 00 130
220 6,00 08362 120 %5
250 639 07336 135 180
300 6,90 06290 55 200
350 763 05238 70 220
380 7,80 04880 180 225
500 9,00 03800 215 270
600 9,90 03670 240 300
700 1065 02723 270 340
800 150 02335 205 aso
95,0 1255 01944 335 415
1000 13,00 01812 350 430
20,0 14,00 0,580 ass 485
1250 1,50 0430 410 515
1500 575 01244 465 570
60,0 16,35 0,191 495 600
1850 757 0,1001 530 640
2000 18,20 0,0952 570 650
2400 19,88 0,0791 885 760
2500 20,30 00722 700 785
3000 2205 00602 740 8an-
aso 230 008569 770 8as
3250 2345 0,0565 785 920
3500 24,15 00524 820 965
4000 2526 0047 898 1050
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Cac thong s6 ky thuat v@ mat oo, ly cia
day nhém trin xoidn do CADIVI ché tao

Bang 4.3

Knh8i kigng

Ti6t dign S8 sa/ S6 Idp Chibu dai Lye kéo dit 1km day

dinh mdc | dudng kinh sgi xoln ché tao khong ma
ka/km
mm? N° /mm m N/mm? kg/km
10 71135 1 2000 1950 274
B 71070 1 2000 3021 430
25 7/213 1 2000 4500 680
35 7/252 1 2000 5813 840
40 7/270 1 2000 6800 034
50 7/300 1 500 8198 1350
63 7/339 1 1500 10390 723
70 7/355 b {00 1288 89,0
95 7/40 1 1400 14784 2520
100 19/259 2 1400 17000 2749
120 19/2,80 2 1200 19890 3210
125 19/289 2 1200 21250 3436
150 19/315 2 1200 24420 406,0
160 ©/327 2 1200 26400 4390
8s 19/3,50 2 1200 29832 5020
200 /366 2 1200 32000 8497
240 9/4,00 2 1200 38192 6550
250 1/409 2 1200 40000 687,1
% 377315 3 1200 47569 7940
315 37/3,29 3 1200 51970 8675
350 37/345 3 1200 57057 9520
400 a7/366 3 1200 63420 10720
450 37/390 3 1000 71856 1206,0.
500 37/415 K| 1000 80000 13780
550 61337 4 1000 89760 15000
560 37/4,39 3 000 89600 15422
600 61/350 4 1000 95632 6180
630 61/363 4 800 100800 17384
650 61/366 4 800 104575 17710
700 61/380 4 800 12725 19020
70 61/385 4 800 113600 19592
750 61/395 4 800 119584 20620
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Thong s6 ky thuat v dién cua day nhém trin xodn
do CADIVI ché tao

Bang 4.4a
Tiét dén Mit ct Pudng kinh Oi8n 13 mit Dong didn phx tdl
dinh mde tinh to4n day chidu 8 20°C cho phép (A)
mm? men? mm Q/km trong nha ngodi trdi
10 100 405 28631 40 65
16 59 510 18007 75 05
25 249 6,40 11498 05 135
3s 343 750 08347 130 70
40 400 809 07157 150 190
50 495 9,00 05784 165 215
63 630 08 04544 0 235
70 693 070 04131 210 265
g5 924 1230 03114 255 320
00 1000 294 02877 285 338
120 17,0 14,00 0,2459 300 375
25 1250 14,47 0,2301 a0 3%0
150 1480 1580 0,1944 355 440
160 600 637 0,798 ars 485
85 1828 17,50 01574 40 500
200 2000 1830 01438 445 550
240 2387 2000 0,1205 490 590
250 2500 2047 0,150 510 615
300 2883 220 0,000 570 680
315 3150 2305 00915 590 705
350 3458 2420 0,0833 630 750
400 3892 2560 00740 690 815
Thong s6 ky thuat vk diegn cia diy nhém trdn xoln
Bédng 4.4b
Tift dién Mt cdt | Dudng kinh ol ';3 g"m Dong dign phu tai .
dinh mdc | tinh toén day °'2"0,,C cho phép (A) Gié thanh
mm? mm? mm Q/km trong nh2 | ngoai trdi VND/KQ
450 4491 2730 00642 755 500 30400
500 5004 2910 00576 820 980 30400
550 5440 3030 0,0529 875 00 30400
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Tiép bdng 4.4b

Tt Gign | Mat cit | Dudng kin | D0 4 g"°‘( Déng dién phu t4i 5 thann
dinh mikc tinh to4n day 20°C cho phép (A)
mm? mm? mm Q/km tfrong nhd | ngodi trdi VND/&g
560 5600 3073 00531 900 1030 30400
600 5868 3150 0,0491 930 1070 30400
630 6300 3264 00458 - 30400
650 6418 3290 0,0450 30400
700 6917 3420 00AT? - 30400
70 7900 3465 0,0406 - 30400
750 7474 3560 0,0386 - 30460
Thong sd ky thuat vé oo ly cia day nhom i thép
do CADIVI ché tao
Bang 4.5
D8y nhém I13i thép Chiduy
Tiét dign Ty s | d& ché
dinh mic Phén sgi nhdm Phin sdi thép S8 1op xodn mat cit tao
nhdm/thép | khdng it
s6 s¢i clsubng s6 8¢ c’iuang phin phén hon
kinh sgi kinh s | nhbm thép
mm? N° mm No mm N° N° m
10/18 6 150 1 150 1 800 2000
%/27 6 185 1 185 1 6,00 2000
25/42 ] 230 1 230 1 - 600 2000
35/6,2 6 280 1 280 7 6,00 2000
40/67 5 291 1 Y- I " 600 2000
50/8,0 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 8 220 © 220 ] 2 095 1200
95/16,0 6 450 1 450 1 - 600 1200
95/1410 24 220 a7 220 1 a 065 1200
100/%6,7 8 451 1 461 1 - 600 1200
©0/190 26 240 7 185 2 1 625 1200
120/270 30 220 7 220 2 1 429 1200
123/6,3 8 297 1 297 2 - 81 1200
125/20.4 26 247 7 192 2 1 - 1200
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Tiép bing 4.5

DAy nhém 15i thép Chidu
Tidt dien Ty s6 | dai ch8

dinh mde Phin s¢ nhom Phdn s&i thép S8 16p xodn mat cht tao
- - nhdm/thép | khng ft

86 sdi cllumg 88 s@i dulmg phén phén hen

knh s kinh nhom thép
—

mm® N°® mm No mm N° N°® m
150/19.0 24 280 7 185 2 1 785 1200
150/24,0 25 2,70 7 20 2 1 614 1200
150/34,0 30 250 7 250 2 1 429 1200
60/89 18 336 1 336 2 - - 1200
1B0/26,1 26 280 7 218 2 1 - 1200
185/240 24 315 7 210 2 1 7.7 1200
185/29,0 26 2398 7 230 2 1 6.24 1200
185/430 30 280 7 280 2 1 429 1200
185/1280 54 210 37 20 2 3 146 1200
| 200/111 18 376 1 376 2 . - 1200
1 200/328 26 aB 7 243 2 1 - 1200
205/270 24 330 7 220 2 1 7. 1200
240/320 24 360 ? 240 2 1 7.7 1200
240/390 26 340 7 2655 2 1 a1 1200
240/56,0 30 320 7 320 2 1 429 1200
300/350 24 4,00 7 2,65 2 1 781 1200
300/48,0 26 380 7 295 2 1 516 1200
300/660 30 350 2] 210 2 2 439 1200
300/67.0 _ 30 350 7 350 2 1 429 1200
300/204,0 54 265 37 265 2 3 146 1200
315/218 45 2399 37 199 3 1 . 1200
315/513 26 393 7 305 2 1 - 1200
300/300 48 298 7 230 3 1 155 1200
330/430 54 280 7 280 3 1 7.7 1200
400/27,7 4s 336 7 224 3 1 - 1200
400/519 54 307 7 307 3 1 - 1200
400/18,0 42 340 7 185 3 1 2027 1200
400/22,0 76 257 7 200 4 3 793 1200
400/510 54 305 7 305 3 1 7.7 1200
400/64,0 26 437 7 340 2 1 6,14 1200
400/930 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

Day nhém & thép Chigu
Tiér dign Ty s8 | dai ché
dinh mdc | Phén s@i nhém Phin s¢i thép - S6 16p xodn mat et ta0
P I T e e Rt Bl
kinh sgi kinh s | nhém thép
mm? N° mm No mm N° Ne m
450/583 54 326 7 326 3 1 - 1000
450/560 54 3,20 7 320 3 1 .71 1000
500/346 45 are 7 251 3 1 - 1000
500/64.8 54 343 7 343 3 1 - 1000
500/26,0 42 . 390 7 220 3 1 18,86 1000
500/27,0 76 28B4 7 220 4 1 1809 1000
500/640 54 340 7 340 3 1 7.7 1000
500/204.0 S0 265 37 2BS 3 3 243 1000
500/3356,0 , 54 340 61 265 2 4 146 1000
550/710 54 360 7 3,60 3 t 7,71 1000
560/38,7 45 398 7 265 3 1 - 1000
560/709 54 363 .9 218 3 2 - 1000
600/72,0 54 370 19 220 3 2 804 1000
630/436 45 422 7 281 3 1 - 80O
630/798 54 385 L) 231 3 2 - 800
650/730 96 290 9 230 q 2 803 800
700/880 96 302 ) 240 4 2 800 800
710/49, 45 4,48 7 299 3 1 - 800
710/899 54 409 9 245 3 2 - 800
7580/930 96 315 9 250 4 2 8,02 8Q0
800/345 72 376 7 251 4 1 - 800
800/66,7 84 348 7 348 4 1 - 800
800/1013 54 434 9 261 3 2 - 800
800/105,0 96 330 ) 265 4 2 783 800
900/38,9 72 399 7 266 4 1 . 800
S00/750 84 369 7 369 4 1 - 800
1000/43.2 72 421 7 240 4 9 . 800
1K000/56,0 76 410 4 320 4 1 796 800
n20/473 72 4,45 10 178 4 2 « 800
120/912 81 412 9 247 4 2 - 80O
1250/528 72 470 L] 188 4 2 - 800
1250/1018 81 435 9 261 4 2 - 800
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Thong s6 ky thuat vé dign cia diy nhom
I6i thép do CADIVI ché tao

Bdng 4.6

Céc kich thudc tinh todn d&i vdi day nhdm 16 thép

Oudng kinh | ign | Dong Khéi lugng 1 km dudng diy

Tiéy rd | phu | Lyc |—

dién | Tiét dign Tkm | 14 | kéo | M3 3 day

dinh tinh toan | nham | thép day | dai dit | phdn | phén | day

muc fed han nhdm | thép | khang

20°C | cho k& md | ACSR/HZ| ACSR/2
phép

mm? mm2 mm | mm | Q/km | A N kg kg kg kg kg
10/18 106177 | 450 | 150 27048 | 65 | 4089 | 289 | 138 427 10 10
B/27 16/2,69 560 | 190 | 1781 | 105 | 6220 | 440 | 209 | 649 10 10
25/42 | 249/415 | 690 | 230 | 11521 | 135 | 9296 | 679 | 324 | 003 15 15
35/62 | 369/635 | BA0 | 280 07774 | 170 | 13524 | 1000 | 480 | W80 25 25
40/67 40/670 | 874 | 291 (07172 | 190 | 14400 | 25 | 507 | %13 285 25
S0/80 | 482/204 | 960 | 320 | 05951 215 | 1712 | 1320 | 630 | 1950 30 30
63/105 | 63/1050 | 1097 | 366 |04553 | 235 | 21630 | 720 | 83 | 2540 35 35
70/M0 | 68/1130 | N40 | 380 | 04218 | 265 | 24130 | 188D | 880 | 2760 45 45
70/720 |684/7220( 1540 | 100 | 04134 | 265 | 96826 | 1880 | 5670 | 7550 380 380
95/%6,0 | 954/1590 | 1350 | 4,50 (03007 | 320 | 33369 | 2610 | 1240 | 3850 80 60
95/1410 | 912/14100 | 1980 | 1540 | 03146 | 320 (180775 | 2510 | MO0 | 1357, 69,0 630
100/16,7 | 10/16,70 | 1382 | 461 [02868 | 335 | 34333 | 2620 | 1106 | 4032 69,0 8630
120/9,0 | 18/1880 | 1520 | 560 102440 | 375 | 41521 3240 | W7D | 4710 1) 350
120/27.0 | 14/26,60 | 1540 | 660 | 02531 | 375 | 49465 | 3200 | 2080 | 5280 10 37,0
125/68 | 125/690 | 1467 | 257 | 02304 | 380 | 29167 - - 3979 - -
125/20,4 | 125/20,40 | 1567 | 577 | 02308 | 390 | 45691 - - 85035 - -
150/190 | 148/1880 | 1680 | 560 |D,2046 | 440 | 46307 | 4070 | 47,0 | 5540 120 420
150/240 | 149/2420 | 77,0 | 630 | 02039 440 | §2279| 409,0 | 1900 | 6990 Ho 440
150/340 | 117/3430 | 750 | 750 | 02061 | 440 | 62643 | 4060 | 2690 | 6750 180 480
160/89 | 160/850 | 6,82 | 336 | 01800 | 465 | 36178 - - 5094 - -
160/26,1 | B0/2610 | 17,73 | 653 | 01803 | 465 | 57689 | - - 6445 - -
185/240 | B7/2420 | 1890 | 630 | 01540 | S00 | 58075 ) 5150 | VOO0 | 705D 1o 530
185/200 | 181/2500 | BBO | 690 | 01591 | 500 | 62055 | SODO | 2280 | 7280 6.0 520
185430 | 185/430 | 960 | 840 | 01559 | 50O | 77767 | 5050 | 3370 | 8460 230 610
185/1280 | 187/12800 | 23,10 | 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 | 01442 | 550 | 70134 | 5660 | 2400 | BOSE 5.0 830
200/270| 205/2660 | 980 | 660 | 01407 | 550 | 63740 | 5660 | 2080 | 7740 150 830
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Tiép béng 4.6

Céc kich thudc tihh tosn d&i v&i day nhém 15i thép
Dudng kinh | Bign | Ddng Khé Wdng 1 km dudng day

Tiét dién trd phy Lyc

dinh | Ti€t dign 1km | t& | kéo M3 & day
miic tinh t04n | nhém | thép dady | dai | dlt | phdn [phdn | day (
h h
203(: oho Tnom | née :26:1% ‘/\:BSR ACSR/Z
phép

mm? mm2 mm mm | QAm A N kg kg kg kg kg
240/320 | 244/3170 | 2160 | 720 | OY82 | 590 | 75050 | 6730 | 2480 | 9210 | 7.0 | 740
240/390 | 236/3860 | 2160 | 800 | 01222 [ 530 [BO8IS | 6500 | 3020 | 9520 | 220 | 740
240/560 | 241/5630 | 2240 | 960 | OM97 | 500 | 98253 | 665 | 4410 | M060 | 300 | 780
300/390 | 3013860 | 2400 | BOO (00958 | 680 |90574 | 8300 | 3020 | M320 | 220 | 870
300/480 | 295/4780 | 2410 | 8390 (00978 | 680 (100623| 8120 | 3740 | 1860 | 270 | 870
300/660 |2885/658(0] 2450 | 1050 | GJ000 | 680 | 17520 | 7960 | 57,0 | 13130 | 370 | 950
300/670 |2885/67.30 24,50 | 1050 | 01000 | 680 | 128270 7960 | 527,0 | 13230 | 370 | 950
300/20403 298/20400) 2920 | 1860 (00968 | 680 |284579| 8230 (16030 (24280 1020 | 1500
15/218 | 315/2180 | 2383 | 577 [009177 | 705 |79030 | 8675 | 1747 10392 | 1020 | 1500
315/513 | 315/5130 | 2487 | 916 |00976 | 705 |106834)| 867,5 | 4014 | 12689 | 020 | 1500
330/300 | 335/2910 ( 2480 [ 630 00861 750 |88848 | 9240 | 2280 | 1520 | %0 | 120
3307430 | 332/4310 | 2520 | 840 |00869| 750 |103784| 9180 [ 3370 | 550 | 230 | MpP
400/277 | 400/27.70 | 2691 | 6730 |0D722 | 815 |98356 | 10520 | 2677 | BW7 | 20 | 810
400/519 | 400/5180 | 2764 | 921 (00722 | 815 (123037 | 10520 | 4577 | 15097 | 120 | 1810
400/180 | 38171880 | 2600 | 560 |00758| 815 | 85600 | 10520 | W70 | 11990 | 120 | 1310
400/220 | 394/2200 | 2660 | 600 (00733 | 815 | 95115 | 10890 | 720 | 12610 | 120 | 1350
400/510 | 394/510 | 2750 | 920 (00733 | B15 |120481| 10900 | 4000 | 14900 | 280 | 1340
400/640 | 390/6350 | 2770 | 1020 | 00741 | 815 |120183 | 10740 | 4980 | 15720 | 350 | 1350
400/930 | 408/9320 | 2970 | 1250 | DO7N | 815 |173715 | MO0 | 7320 | 18510 | 530 | 49D
450311 | 450/310 | 2855 | 714 |00646| 900 |W07467 | 1MS9G0 | 2850 | 4846 | 300 | U50
450/583 | 450/5830 | 2032 | 977 [00642| 900 | 138477 | 11990 | 5000 | 1698 | 300 | 1450
450/56,0 | 434/563 | 2880 | 960 | 00666 | 900 |131370 | 1990 | 4410 | 16400 | 300 | 1sp
500/346 | 500/3460 | 30,09 | 752 [00577| 980 | 119407 | 14006 | 2400 | 16496 | 150 | 1520
500/260 | 502/2660 | 3000 | 660 |00575| 98D |m2548 | 13840 | 2080 | 15920 | 150 | 1520
500/27 | 481/2660 | 2940 | 660 |DO6O0| 980 | 112188 | 13200 | 2080 | 15370 | 150 | 1520
500/640 | 490/6350 [ 3060 | 1020 {00588 980 |118257 | 13540 | 4980 | 18520 | 330 | 630
500/2040 | 496/20400 3450 | 1860 |00580| 980 |319609| 13740 | 16050 | 29790 | 1050 | 2300
500/336,0 | 490733600 3750 | 2390 |0p538 | 980 |466649| 13550 (2650040050 | ®80 | 2700
550/710 | 549/7120 | 3240 | 1080 00526 | 110 | 166164 | 15180 | 5580 |20760| 380 | 1840
560/387 | 560/3870 | 3184 | 796 |00S1S | 1050 |133738| 15225 | 3250 | 18475 | 330 | 1940
560/709 | 560/7090 | 3270 | 1090 | 005% | 1050 |772592( 15442 | 5580 | 21022 | 380 | 1940
600/720 | 580/7220 | 3320 | 100 |00498 | ™0 |183835| 16030 | 5670 | 21700 | 390 1940 |




Tidp bing <.6

Céc kich thudc tinh todn déi vdi diy nhom 3 thép T
Pudng kinh | Dién | Ddng Kn& iong 1 km day
Tiét dién trd phy
dinh Tidt dign 1km | tA | Lic M3 d day
mifc tinh todn | nhom | thép | d8y | dai | kéo | phén | podn | day
d han | dit | nh&m | thép |khbBng | ACSR | ACSR/]
20°C | cho k8 md| /MZ
phép
P 2 2
mm mm mm mm | Q/km A N kg kg kg kg kQ
630/436 | 630/436 | 3379 | 844 |0p458| 180 [1BO4BA| - - l2o788| - .
630/798 | 630/7980 | 3469 | 1156 |00459| 150 |WW72| - - |23656| - .
650/790 | 634/7880 | 3470 | 150 |00456| ™70 |200451| 7520 | 6200 |23720| 420 | 2300
700/86,0 | 687/8990 | 3620 | 1200 (00420 | 1220 (217775 9000 | 6750 (25750 460 | 2530
710/491 | 710/490 | 3586 | B96 |00406 | 1230 (169559 | - < |23424| - -
710/899 | 710/8990 | 3582 | 1227 |00407 | 1230 | 21124 | - - |26853| - -
750/830 | 718/9320 | 3770 | 1250 (00386( - |244450 20680 | 7320 (28000 | 450 | 2720
800/3465 | 800/3460 | 3761 | 752 |00361| - |67407| - - 24798 - .
800/66,7 | BOO/6670 | 3830 | 1045 | 00361 - |205133| - - |27323) - .
800/1013 | 800/10130 | 3900 | 1303 00361 - 12435200 - <3003 . -
800/1050 | 821/10500 | 3970 | 1330 |00352| - | 26007322690 | 8230 | 30920 | 570 | 3100
900/380 |900/3890 | 3089 | 798 |00321| - |188333] - - |e789s; - .| -
B00/750 | 900/7500 | 4063 | © | 00321 - |2265000 - = |30739[ -. -
1000/432 |1000/4320 | %4205 | 841 |00289| - |200259| - - - |30094 | - .
000/560 (003,2/563| 4240 | 660 |00288| - (22401727690 4415 | 32100 | 300 | 3550
120/47.3 | 120/4730 | 4450 | 890 (00258 - |[2342 - - |a4B3g| - -
n20/912 | 1120/9120 | 4632 | 1236 |00253| - |2B3w6E| - - |aswo7| - .
1250/538 | 1250/5280| 4702 [ 910 [0p0231| - |26WsO| - - |3eessl| - .
rzsonow 125010180 | 47,88 | 1306 |00231| - [3%6038| - - |az2s30| - .
Day dién ha ap l6i ddng va nhom cach di¢n PVC
do CADIVI ch€ tao (day cimg mdt s¢i)
i Béng 4.7
— =ang 4.
Dién trd day din )
Rudt din dign Chia Dudng 3 20°C Ddng phy tai
day cach kinh
Tiét dign | Dudng kinh | dién PVC | t8ng thé déng nném déng nhém
@h mic agi
mm? mm mm mm Qm (max) A A
050 080 = 0O15 oY 240 3570 - 5 -
075 098 + 0020 08 258 2379 - 7 -
100 113 + 0020 08 273 7,84 29,30 0 8
150 138 + D020 08 298 195 19,70 % 12
200 175 = 0020 08 335 741 189 20 L]
400 225 = 0,020 09 4,05 4,48 7.40 25 20
8,00 278 = 0020 10 478 293 491 35 29
10,00 357 = 0020 12 597 178 294 50 40
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Day dign ha ap l6i dong mam nhitu s¢i
do CADIVI ché tao

Bédng 4.8
Chidu Chidu | Dign 6 | Dudng Dbnr

Rutt dlin disn day day vé | day din Akl’hh dién phy

Loai day céch ngodi | 8 20°C | téng th8 14j
didn PVC| PVC

mm? N°/rmm mm mm Q/km mm A
0,50 /020 0B kYA 28 5
075 24/020 08 2474 28 7
Day don 100 32/020 08 1856 30 ©
mém VCm 125 40/020 o8 4,90 31 ?
150 3Q/025 08 1268 32 %
250 50/025 08 760 a7 25
2 x D5 2 x 1¥%/020 08 39,34 52 5
Day doi 2x075 |2 x 24020 o8 2622 56 7
mém xodn 2 x100 | 2 x 32/020 08 967 60 0
VC,, 2 %125 |2 x 40/020 08 1562 62 2
2 x 150 2 x 30/025 08 1344 6.4 %
2 x 250 | 2 x 50/025 08 806 74 25
2 x 050 | 2 x 1%6/020 08 3710 |26 x52 5
Day dbi 2x 075 |2 x 24/020 08 2474 |28 x 075 7
mém det 2 x100 |2 x 32/020 08 BSE |30 x 60 0
vC,, 2 %125 |2 x 40/020 08 #“90 | 31x 62 ©
2x 150 | 2 x 30/025 08 12268 |32 x 64 6

2 x 250 | 2 x 50/025 08 760 |37 x 74 25
2 %050 | 2x1%6/020 08 1 39,34 72 s
Day dai 2 x 075 | 2 x 24/020 08 1 2622 76 7
mém trén 2 x 100 | 2 x 32/020 08 1 067 8o 10
VG, 2 x 125 | 2 x 40/020 a8 1 1562 82 ©
2 x 150 | 2 x 30/025 08 1 1344 84 L]
2 x 250 | 2 x 50/025 08 1 8,06 94 25
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Cap ha 4p ba 16i loai det boc cach dign PVC

Bdng 4.9
Dy dén Chidu | Chdu |Kich thude Dgn &acdaa:fn
day day vé cép Dién 4p
Tiét S6 sdi/ Qudng |céch dién|boc PVGC thd
dign audng | kinh day déng nh&m
dinh mic | kinh s¢i dén
mm?2 N®/mm mm mm mm mm Q/km Q/km v
200 7/0,60 180 08 15 64 x 35| 943 - 1500
250 7/067 20 0,8 15 66 x B9| 7.4 1500
350 7/0,80 240 08 15 70 x BD| 530 1500
400 7/0.85 255 08 15 72 x 55| 461 740 1500
550 7100 3,00 10 15 B0 x BD 340 4980 1500
_600 71100 320 1 15 83 x 90| 308 4610 1500
800 7120 360 12 15 90 x 210| 23t 3830 1500
10,00 71135 405 13 15 97 x 230| 183 3,080 1500
075 1100 100 08 15 56 x 10| 2450 37,085 1500
100 1120t 120 08 15 56 x 115 B0 25753 1500
200 1/180 160 08 15 62 x 30| 943 14,900 1500
300 1200 200 08 15 66 x ¥0| 607 10,00 1500
400 12,30 230 10 15 73 x 60| 461 7.4 1500
500 V2,60 260 10 15 77 x 70| 366 8,070 1500
7,00 1/300 300 12 15 84 x 92| 252 4320 1500
Chip ha ap bal 16i leai dgt boc cich dign PVC
Bdng 4.10
Day dén Chibu | Chidu | Kioh D‘&\zg‘?cdz:a:)sn °
day day vé | thude Dién 4p
Tiét dign | S& agi pPudng |céAch dién|boc PVC | cép thy
dinh mic | /dudng | kinh day déng nhém
kinh s¢¥ dén
mm? N®/mm mm mm mm mm Q/km Q/km \
200 7/0,60 180 08 15 64 x 98 9,43
250 7/067 201 08 15 66 x 02| 741
350 7/080 2,40 08 15 70 x 10 530 1500
400 7/08S 256 08 15 72 x 13 481 741
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Tiép bdang 4.10

r Dy din Dién trd day cin 4
Chiéu Chiéu Kich 20°C (max)
day day vé | thudc Oign 4p
Tiét dien | S6 sGi | DudNg |cach dign|boc PVC| cap thit
dinh mic | /dudng | kinh day d8ng nhém
kinh sgi dén
mm? No/mm | ™m mm mm mm Q/xm Q/km v
550 7/100 3,00 10 15 |80 x 0| 340 4380
600 71104 32 13 15 (83 x 17| 308 4510 1500
800 7120 360 2 15 |90 x 150| 23t 3830
1000 71435 405 13 15 |97 x B3| 183 3080
075 1100 100 08 15 56 x 82| 2450 37,085
100 1120 120 08 15 58 x 86| 1810 25753
200 1160 160 08 15 62 x 94| 901 14,900
300 1280 200 0B 15 |66 2 05| 607 10100 1500
400 1230 230 10 15 73 x 5| 461 7410
500 112,60 260 10 15 |76 x 25| 3866 6,070
7.00 1300 3,00 12 15 |84 x B38| 2852 4120
Cap ha ap mét 16i dong, cich dign PVC loai nda m@m
dat 6 dinh do CADIVI ché tao, ky hitu CVV
Bang 4.11.
r DAy din Dign o
Chiéu Chigy Budng | Phy tai | day din | Dign 4p
Tiét dign Budng ddy | diy vd | Kkih |dong dign| & 20°C | thd
dinh | K8t cu | kinh d8y |cach dign |boc PVC | t8ng thé {max)
mic ¢éin
mm? N®/mm mm mm mm | mm A Q/km v
10 7/040 120 08 15 580 18 18,0 1500
15 7/0,50 150 08 15 6,10 23 1210 1500
20 7/080 180 08 15 640 29 9,43 1500
25 7/067 201 08 15 660 36 7.41 1500
as 7/080 240 08 15 7.00 43 530 1500
40 7/0,85 255 09 15 735 47 461 1500
55 7100 300 10 15 8,00 53 340 1500
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Tiép bing 4.11

Day dén rDren trd
Chidu Chidu Duong | Phu 14 | day din | Dien 4p
Tiét dién fm"g ddy | ddy vd | wih |deng dien| & 20°C |
dinh | K8t odu | Kioh 88y | ot an | boc PVG | 16ng thé (max)
mic din
mm? N°/mm mm mm mm mm A Q/ermy ]
60 7/104 3@ 1 15 832 59 308 1500
80 71120 360 2 15 500 66 231 1500
00 7135 4,05 13 16 965 73 183 1500
110 7/140 420 13 15 9:80 79 VA 2000
1o 7160 480 14 15 1060 54 133 2000
160 7170 50 15 15 70 08 115 2000
220 7/200 | 600 16 15 1220 122 084 2000
250 71214 642 16 15 ©62 130 0727 | 2000
300 | 7/230 | 690 16 15 B0 148 0635 | 2000
350 77252 | 756 17 15 1396 5 0524 | 2500
380 | 7/260 | 780 B | 14,40 74 0497 | 2500
500 | /180 | 900 18 15 15,60 204 0387 | 2500
600 | 19/200 | 10,00 18 15 16,60 234 0308 | 2500
700 9214 | 070 19 15 750 242 0268 | 2500
800 | ©/230 | 150 20 15 18,50 268 0234 | 2500
950 | /252 | 1260 20 15 19,60 283 0,193 2500
000 | /260 | 1300 20 15 2000 3L 0184 2500
200 | /280 | w400 2 15 2120 355 0153 2500
250 | 19/290 | 450 22 16 220 364 0147 3.000
500 | 37/230 | 150 22 6 2370 420 0124 3000
850 | 37/252 | 1764 23 7 2564 450 0099 | 2000
2000 | 37/260 | 1820 24 17 26,40 480 0094 | aoao
2400 | 6U225 | 2025 24 18 2865 550 0075 | 3000
2500 | ev230 | 2070 24 18 2910 568 0073 | 3500
3060 | 6v252 | 2268 25 19 3048 607 00601 | 3500
3250 | 61260 | 2340 26 19 3240 654 | 00578 | as00
4000 | 6U290 | 281 28 20 3530 742 | 00470 | 3500
5000 | 6Y320 | 2880 28 21 3860 864 | 00386 | 3500
8300 | 9V295 | 3248 28 22 4245 950 | 00283 | 3500
8000 | 9V336 | 3696 28 24 4736 130 00221 | 3500
10000 | 91375 | 4125 a0 25 5245 282 | 00ms | 3500
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Cap ha ap hai l6i dong cach dien PVC, loai nia mem

dit 6 dinh do CADIVI ché tae, ky hign CVV

Bang 4.12
Day din Dign tré )
Chidu Chidu Duong | Phu tai | day din | Dign 4p
Tiét dien Dung | day | ddy v6 | kinh |ddng dibn| & 20°C | tha
dinh | K8t cdu | kinh dBy |cach dign|boc PVC | 18ng the (rmax)
mide din
mm? NC/mm mm mm mm mm A O/km v
10 7/0,40 120 08 15 9,00 15 1810 1500
15 7/050 150 08 15 960 21 210 1500
20 7/0,60 180 08 15 10,20 24 943 1500
25 7/067 201 08 15 1062 27 7.41 1500
as 7/080 2,40 08 15 140 34 530 1500
40 7/085 255 08 15 12,0 37 451 1500
55 7/100 300 10 15 13,40 44 340 1500
60 7/104 3w 1 15 "4 48 308 1500
80 7/120 360 12 18 15,50 55 231 1500
100 71135 405 13 15 16,80 85 183 1500
10 7/140 420 13 15 7.0 67 17 2000
140 7/160 480 14 15 1890 77 133 2000
60 71170 510 15 15 19,40 83 15 2000
220 7/200 600 16 16 2180 02 084 2000
250 7/234 642 16 6 | 2264 M 0727 2000
300 7/2,30 6,90 16 17 2360 21 0635 2000
350 71252 756 17 17 2552 132 0524 2500
agp 7/2,60 7.80 18 18 2640 141 0497 2500
500 19/180 900 18 19 25,00 64 0387 2500
600 19/200 | 1000 18 19 3120 87 0,308 2500
700 0/214 10,70 19 19 3300 201 0,268 2500
800 19/2,30 150 20 20 3520 222 0,234 2500
950 0/252 | 1200 20 24 37,60 242 0193 2500
000 | ©/260 | 1BOO 20 21 38,40 255 0,184 2500
1200 | ©/280 | 400 21 22 4100 284 0153 2500
1250 19/2,90 14,50 22 22 42,40 292 0147 3000
1500 | 37/230 | ®0 22 23 48,00 334 0124 3000
850 | 37/252 | 1764 23 25 4988 367 00991 | 3000
2000 | 37/260 | 1820 24 25 5140 392 00940 | 302
2400 | 6v225 | 2025 24 27 5590 426 00840 | 3000
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Tiép bang 4.12

Day din N Oien trd
Chiéu Chidu Dudng | Pny tAi | ddy dian | Ditn 4p
Tiét dign Dudng ddy | day v& | kinh |ddng dien| & 20°C |  thd
dinh Két clu | kinh day |cach dien boc PVC | téng the (max)
muc dén
mm? NC/mm mm mm mm mm A Q/km v
250,0 81/2,30 20,70 24 27 56,80 452 0,0738 3.000
300,0 61/2,52 2268 25 29 6156 500 0.0601 3.000
3250 61/2,60 23,40 26 29 63,40 522 0,0576 3.500
400,0 617290 2610 26 31 68,40 - 0,0470 3.500
5000 61/3.20 28,80 28 33 76,00 J - 0,0366 3500
Cap ha ap ba l6i dong cach dien PVC, loai nila mem
dat o6 dinh do CADIVI ché tap, ky higu CVV
Bang 4.13
D&y dén pign trg
Chidu Chiéu Dudng Phy tAi | ddy din | Dién 4p
Tidt dien Duong day day va kinh  |ddng dign| 6 20°C | _thi
dinh | K6t cdu | kinh 08y | cach dign|boe PVC | téng thé (max)
mie din
mm? N®/mm mm mm mm rmm A Q/km v
10 7/040 120 08 15 943 “ 18,10 1500
15 7/050 150 08 15 1008 7° 12,0 1500
20 7/060 180 08 15 10,73 20 943 1500
25 7/067 201 08 15 118 22 741 1500
35 7/080 240 08 15 202 27 530 1560
40 7/085 255 03 15 1270 30 461 1500
55 7/100 300 10 15 1427 35 340 1500
8,0 7104 312 11 15 14,96 38 3,08 1500
8,0 7/1.20 360 12 15 6,43 44 2,31 1500
100 7135 405 13 18 1783 49 183 1500
no 7140 420 13 5 8BS 52 171 2000
1“0 7/1860 480 14 15 20,08 62 133 2000
B0 7/170 510 15 16 20,65 68 115 2000
220 7/2.00 6,00 16 16 23,22 82 0,84 2.000
250 7/214 6,42 16 16 2413 88 0727 2.000
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Tiép bdng 4.13

Day din Dién tra
Chiéu Chidu Budng | Phu tai | day din | Dign 4p
Tiét dign Dudng day day vé kinh  |dong didn| & 20°C thd
dinh K8t c8u | kinh diy |cach dién | boc PVC | t8ng thé {max)
mlc din
mm? N®/mm mm mm mm mm A Q/kmn Vv
300 7/2,30 650 16 17 2536 97 0835 2000
350 7/252 756 17 17 2722 108 0524 2500
3spo 7/260 780 18 18 2836 13 0497 2500
500 0/180 900 18 - 19 3115 132 0387 2500
600 18/200 1000 18 19 3330 150 0.309 2500
700 9/214 10,70 19 20 3544 63 0.268 2500
800 19/2.30 150 20 21 37,80 77 0.234 2500
95,0 19/252 12,60 20 22 4037 198 0193 2500
1000 19/2,60 13,00 20 22 4123 206 0,184 2500
1200 19/2.80 14,00 21 23 4402 228 0153 2500
1250 19/2,90 1450 22 23 4572 236 047 3,000
1500 37/230 | ®0 22 25 4657 270 0124 3000
1850 37/252 17,64 23 26 5352 298 0099 3000
2000 37/260 1820 24 26 5516 3n 00940 3000
240,0 61/225 2025 24 28 5998 348 00540 3.000
2500 61/2,30 2070 24 28 6084 360 00738 3.000
300,0 81252 2268 25 3p 66504 400 00601 3000
3250 61/2.60 23,40 26 a1 6842 414 00576 3500
4000 61/2,90 26,10 26 a3 7464 - 0.0470 3500
500,0 61/3,.20 28,80 28 a5 8172 - 00366 | 3500
Cap ba dp bon 16i dong cach dien PVC, loai nila mdm
dit ¢ dinh do CADIVI ch€ tao, ky hi¢gu CVV
Béang 4.14
Day dén Oign trd
Chidu Chiu Dudng | Phy tai | day din | Oign 4p
Tiét dian Dudng day day vé kibh  [déng dign| A 20°C thd
dinh K&t cdu | winh day |cé&ch dign|boc PVC | 18ng thd (max)
mdc dén
mm? N°/mm mm mm mm mem A Q/km v
10 7/0,40 120 08 15 06 " 18,10 1500
15 7/050 150 08 15 088 7 210 1500
20 7/0,60 180 o8 15 61 20 943 1500
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Tiép bing 4.14

Day din Dign trd
Chidu Chiéu Dudng | Phy tal | ddy din | Dién &p
Tiét dign Dudng | day | day v& | kioh |dbng ditn| & 20°C | tha
dinh KEt cdu | kinh dly |cacn didn | boc PVC | téng thé {max)
mic dén
mm?® NC/mm mm mm mm mm A Q/km v
25 7/067 201 08 15 21 22 7.41 1500
as 7/080 240 08 |. 15 1306 27 530 1500
40 7/085 255 08 15 %00 30 481 1500
55 7/100 300 10 15 1557 35 340 1500
60 7/104 312 11 15 ©.34 38 308 1500
80 7/120 360 12 15 779 4 231 1500
00 71135 405 3 15 19,75 49 183 1500
10 7/140 420 13 15 2012 52 171 2000
140 7/160 480 14 15 2225 62 133 2000
6.0 7170 510 15 16 2296 68 115 2000
220 7/200 600 16 16 25,81 82 084 2000
250 7/214 642 16 16 2682 88 0727 2000
300 7/230 690 16 w7 28,18 Y 0635 2000
350 7/2,52 756 17 17 30,26 108 0524 2500
380 7/260 7.80 18 18 3152 113 0497 2500
500. | 19/180 9,00 18 19 3462 132 0387 2500
600 19/200 | 1000 18 19 37,23 150 0309 2500
700 92U 1070 19 20 3941 63 0,268 2500
800 16/2.30 150 20 21 4202 7 0234 2500
950 | wW/252 | 1260 20 22 4508 08 0193 2500
000 | 19/260 | 1300 20 22 4624 206 0184 2500
1200 | /280 | 1400 21 23 4934 228 0153 2500
250 | 19/280 | 1450 22 23 5103 236 017 3000
150,0 37/230 16,10 32 25 55,09 270 0124 3.000
850 | 37/252 | 164 23 26 59,69 208 00991 | 3000
2000 | a7/260 | 1820 24 26 6173 an 00084 | 3000
2400 | 6V225 | 2025 24 28 67,08 348 00540 | 2000
2500 | 6%230 | 2070 24 28 6836 360 00738 | 3000
3000 | 61252 | 2268 25 30 7403 . 400 00601 | 3000
3250 | 61260 | 2340 26 31 7625 414 00576 | 3s00
4000 | 61290 | 2610 26 33 8335 - 00470 | 3500
5000 | 81320 | 2880 28 35 9125 . 00386 | 3500
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Cap ha ap mgt I6i nhém cach dién PVC, lvai nila mem
dit o6 dicsh do CADIVI ché tao, ky hitu AVV

Bang 4.15
Day din Dign trd
Chiéu Chiéu Duong | Phy t& | day dén | Dign 4p
Tiét dien Dusng | day | day vo | kih |dong dien| 8 20°C |  tha
dich | K&t cdu | kinh day |cach din|boc PVC | téng thé (max)
mdc dén
mm? N°/mm mm mm mem mm A Q/km Vv
40 7/085 255 09 15 7.35 3 7.43 1500
55 7/100 300 10 15 8,00 36 498 1500
60 7/104 31 1 15 832 40 461 1500
80 71120 360 12 15 800 47 383 1500
100 71135 405 13 15 965 55 308 1500
10 7/140 420 13 15 980 61 28 2000
140 7/160 480 14 15 10,60 67 21 2000
6,0 7170 5,10 15 15 n10 75 191 2000
220 7/2,00 600 16 15 1220 92 138 2000
250 7/214 6.42 16 15 1262 105 120 2000
300 7/2.30 690 16 15 1390 1) 104 2000
35 71252 756 17 15 1306 130 0868 2500
380 7/260 780 18 15 1340 3 08%4 2500
50,0 19/180 9,00 18 15 1560 ®5 0641 2500
60.0 ©/200 | 000 18 15 16,60 187 0507 2500
700 19/2,14 10,70 19 15 17,50 210 0443 2500
800 19/2,30 150 20 15 1850 230 0384 2500
950 0/252 | 1260 20 15 1960 250 0320 2500
1000 | 19/260 | 1300 20 15 20,00 265 0,300 2500
200 | 19/280 | K00 21 15 2120 295 0253 2500
1250 | /290 | 1450 22 16 2210 302 0242 3000
500 | 37/230 | w10 22 16 2370 340 0206 3000
850 | 37/252 | 1764 23 17 2564 390 0464 3.000
2000 | 37/280 | 1820 24 17 2640 413 0,154 3000
2400 | BV225 | 2025 24 18 2865 465 0125 3000
2500 | 61230 | 2070 24 18 280 480 0,20 3500
3000 | 61252 | 2268 25 19 3148 528 010 3500
3250 | 61260 | 2340 28 19 32,40 555 00946 | 3500
4000 | 61290 | 26% 26 20 3530 628 00778 | 3500
5000 61/32 2880 28 21 3860 752 00605 | 3500
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Tiép bdng 4.15

Day din pien trd
Chiéu Chigu Buong | Phy tai | day din | Dién 4p

Tiét dién Duding aly day vé kinh  |ddng dign| & 20°C thi

dioh Két cdu | kinh day |céach dign|boc PVC | téng th (max)

muc din

mm? N°/mm mm mm mm mm A Q/km v

6300 91/295 3245 28 22 42,45 - 00469 3500

800,0 91/336 3696 28 24 4736 - 00367 3500

10000 o375 4125 30 26 5245 . 00291 25500

Cap ha ap hai 16i ohém cach dign PVC, loai nita mém
dit ¢d dinh do CADIVI ch& tao, ky higu AVV

Bdng 4.16
Day din —X Dién trd
Chiéu Chidu Dudng | Phy tai | day din | Dign 4p
Tiét dign 2uOng | day | day v& | kinh |déng dien| & 20°C | thd
dinh | K8 cdu | kinh day |cach dien|boc PVC | téng ths (max)
mudc din
mm® N%/mm mm mm mm mm A QMM v
40 | 7/085 255 09 15 210 25 741 1500
55 7/100 3,00 10 15 13,40 29 498 1500
80 1104 aw 1 15 44 32 461 1500
80 71120 | “360 12 15 15,50 38 383 1500
00 71135 405 13 15 .80 44 308 1500
10 71140 420 13 15 7.0 49 " 281 2000
140 7/160 480 14 15 1890 54 217 2000
%0 7170 510 15 15 040 80 =1 2000
220 7/2,00 800 16 16 2140 74 138 2000
250 7/2M4 6,42 16 16 2254 84 120 2000
300 7/2,30 690 16 17 2360 95 104 2000
35,0 71252 7,56 17 17 2552 104 0868 2500
380 7/260 780 18 18 26,40 ™ 084 2500
500 /180 9,00 18 » 19 2900 132 0,641 2500
600 ©/200 | 1000 18 19 3120 150 0507 2500
700 /24 10,70 19 19 3300 68 0443 | 2500
800 19/2,30 1150 20 20 3520 84 0384 2500
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Tidp bdng 4.16

Day dén Dign trd T
: Chidu Chigu Dudng | Phy tai | day din | Didn é4p
Tidt dign Duing ddy | dAy v& | kinh |dong dién| & 20°C |
dinh | K&t cdu | kinh dy |cach dign|boc PVC | 18ng thé (max)
muc dén ,
mm? N°/mm mm mm mm mm A Q/km \
95,0 19/252 200 20 21 3760 200 0320 2500
1000 19/260 13,00 20 21 3840 212 0300 2500
1200 18/2B0 14,00 21 22 4100 226 0253 2500
1250 19/2.90 1450 22 22 4240 242 0242 3000
1500 37/230 B0 22 23 46,00 272 0206 3000
850 | 37/252 764 23 25 4988 3R 064 3000
2000 | 37/260 820 24 25 5140 330 0,154 3000
2400 61225 2025 24 27 5590 372 0125 3000
2500 811230 20,70 24 27 56,80 326 0,20 3000
3000 81/252 2268 25 28 6158 359 010 3000
3250 BY260 23,40 26 29 63,40 377 00946 3500
4000 61/250 260 28 a1 69,40 - 00778 3500
500,0 61/320 28,80 28 33 7600 . 0,0605 3500

Cap ba ap ba 16i nhom, cach dign PVC, lcai nifa mem
diat o6 dinh, do CADIVI ché tao, ky hiéu AVV

‘Bang 4.17
Day din Dién trd
Chiéu Chidu Dudng | Pra tai | day din | Dign 4p
Tiét dign Dusng | gay | day v& | kihh |ddng disn| & 20°C | tw
dinh Két cu | kith dA&y |cach disn [boc PVC téng thé (max)
mile din
mm? N/mm | mm mm mm mm A £2/km v
40 7/085 258 09 15 12,70 8 741 1500
55 71100 300 10 15 uz7 21 498 1500
80 7104 ar 11 15 1496 23 461 1500
80 7120 360 12 15 643 27 383 1500
0o 7135 405 13 15 7383 32 308 1500
10 7140 420 13 15 1815 as 281 2000
uo 71160 480 14 15 J 20,08J 39 ‘ 21 ‘ 2000

v
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Titp bing 4.17

D&y dén Dién trd r
Chidu Chifu Dudng | Phu t4i | day din | Dién 4p
Tidt dign Dudng day day vo kinh  |ddng dign| & 20°C thu
dinh K&t cdu | kinh day [céch didn|boc PVC | tBng thé (max)
mic dén
mm? | N®/mm mm mm mm mm A Q/km \Y
6,0 7170 50 15 16 2065 43 191 2000
220 7/200 600 16 16 2322 53 138 2000
250 7/204 642 16 16 2413 61 120 2000
300 7/230 490 6 17 2536 69 104 2000
35,0 7/252 756 17 17 27,22 75 0,868 2500
380 77260 780 i8 18 2836 83 081 2500
500 19/180 500 18 19 3115 95 0641 2500
60,0 19/2,00 10,00 18 19 3330 108 0507 25C0
700 19/2,14 10,70 19 20 3544 121 0,443 2500
800 19/2,30 150 20 21 37,80 13 0384 2500
950 19/2,52 126 20 22 4037 “S 0320 2500
000 19/2,60 1300 20 22 4123 153 0,300 2500
1200 19/2,80 14,00 21 23 44,02 i1 0253 2500
1250 19/2,90 14,50 22 23 4572 175 0,242 3000
1500 37/2,30 B0 22 25 4957 197 0,206 3000
1850 37/252 17.64 23 26 53,52 225 0164 3000
2000 37/260 18,20 24 26 55,16 239 |, 0154 3000
2400 612,25 2025 24 28 50,08 269 0125 3000
2500 612,30 2070 24 28 6094 277 0,20 3000
3000 617252 2068 25 30 6604 a0s 0,0 2000
3250 61/2,60 23.40 26 31 68,42 321 00946 3500
400,0 61/2.90 26,10 26 33 7464 - 00778 3500
5000 61320 28,80 28 35 8172 - 00605 3500

Cap ha ap bén l6i nhém, cick dien PVC, leai nita mem
diat o6 dinh, do CADIVI ché tao, ky hi¢gu AVV

Béng 4.18
Day din ) X Dign 13
Chiéu Chiéu Dudng | Phu tai | day dfin | Oién 4p
Tiét dign Ouong day day vd kinh |déng dign| & 26°C thy
dinh Két c&u | kinh diy |cach dién| boc PVC | téng thé (max) .
mie diin
mm? No/mm mm memn mm mm A Q/km Vv
40 7/085 255 09 15 4,00 8 461 1500
55 7/100 300 10 15 1557 21 340 1500
60 7/104 anR 1 15 16,34 23 308 1500
80 7/120 360 12 15 779 27 231 1500
100 7/135 405 13 15 75 32 183 1500
10 L7/14o 4,20 13 15 2512 as 7 2000
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Tiép bing 4.18

Day dan pién trd l
. Chiéu Chigu Dutng Phyu ta | ddy din | Dign ap
Tiét dién Budng day day vd kinh  |dong dign| & 206°C thu
dinh K&t c8u | kinh ddy |céch dién|boc PVC | téng thé (max)

mue dan »

mm? N /mm mm mm mm mm A Q/km v
14,0 7/160 480 14 15 2225 39 133 2.000
16,0 7N70 510 15 16 20,65 43 115 2.000
220 7/200 6,00 16 16 2322 53 084 2,000
250 7/214 642 16 16 2413 61 0,727 2000
30,0 7/230 6,90 16 17 2536 69 0635 2.000
350 7/252 ° 7.56 17 17 2722 75 0524 2500
380 7/260 780 18 18 28,36 83 0437 2500
50,0 19/1,80 9.00 18 19 3115 95 0387 2500
60,0 19/2,00 10,00 18 19 33,30 108 0,309 2500
700 19/214 ) 10,70 19 20 35,44 121 0,268 2.500
800 19/2,30 150 20 2 37,80 133 0,234 2500
g50 19/2,52 126 20 22 4037 145 0193 2500
100,0 19/2,80 13,00 20 22 4123 153 0184 2500
1200 18/2.80 4,00 2 23 44,02 171 0183 2500
125,0 19/2.90 14,50 22 23 5103 175 0147 3.000
1500 37/230 16,0 22 25 55,09 197 0124 3.000
18S0 37/252 17.64 23 26 58,69 225 0,0991 3.000

200,0 37/2,60 18,20 24 26 6173 239 00940 3.000

2400 61/2,25 2025 24 28 67,08 269 00540 3.000

2500 61/2,30 2070 24 28 68,36 277 00738 3.000

3000 61/252 2268 25 30 7403 305 0,0601 3.000

3250 617260 2340 26 31 76,25 321 00576 3500

4000 61/230 26,0 26 33 83,36 . 00470 3.500

500,0 61/3,20 28,80 28 35 9125 0,0366 3.500

Cap ha ap mét 16i dong, cach diem PVC, loai mém
do. CADIVI ché tao
Bdng 4.19
Day dfn ‘ Dien trd [ —‘
Chidu day |Budng kinh| Phy tai ddy dén | Oign 4p
Tigt dién Dudng kinh | c&ch dign | t6ng thd | ddng dién | & 20°C thu
dinh mic | KEt cBu | 4a) gin (max)

mm? N®/mm mm mm mm A Q/km \Y
10 1100 113 10 3 8 1810 1500
15 "3z 137 10 34 23 12,10 1500
25 1176 176 10 38 36 74 1500
as 17206 208 10 42 a1 530 1500
40 1/2.24 2,24 10 47 47 461 1500
60 /273 273 12 91 58 308 1800
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Titp bing 4.19

Day din pign trd
Chidy ddy | ©Ouong Phy tai | day din | ©idn 4p
Tiét dign Oudng kinh | cach dign | kinh tong | dong dign | & 20°C tha
dich mic | K8t ¢8u | qay din thé (max)
mm? N°/mm mm mm mm A O/fkm v
100 71135 399 12 103 73 183 15CC
6.0 7170 504 14 123 108 115 2000
250 7/24 633 14 133 130 0,727 2000
350 7/252 747 16 161 165 0524 2500
700 19/24 107 18 19,7 242 0,268 2500
950 19/252 12,45 18 218 283 0193 2500
1200 19/2,80 14,07 18 235 355 0153 2500
1500 37/230 1568 20 246 420 0124 3.000
1850 a7/2582 1743 22 266 450 0,039 3.000
2000 37/260 1988 24 275 480 0094 3.000
2400 61/2,25 2025 24 30, 550 0,075 3.000
Thong sd ky thuat cua diay nhom
do hiang LENS (Phap) ché tao
Bang 4.20.
Tiét dign SE so va ; . Dién trd dly
. ¢ Bucng kinh Kh& ning <X
- — duong !unh ngodi cing Trong Iugng chin e dén & 20°C
dirh mdc thyc t& 1 s
i
mm? mm2 N®/mm mm kG/km daN Q/km
B 15,89 7170 5.1 44 290 18018
25 2425 7/12,10 6,3 67 425 11808
33 3436 7/2580 75 94 585 0.8332
50 4948 7/300 90 135 810 05786
60 48,36 19/180 90 133 860 0,5950
70 65,82 19/210 05 181 150 ] 0,437
85 9327 19/2,50 125 256 1595 03084
120 17,00 19/280 40 322 90 0,2459
150 ™0 37/225 152 406 2570 0,1860
85 B850 77250 75 501 3105 01587
240 24254 61/2,25 202 870 4015 01a1
300 29943 61250 225 827 4850 0,09650
400 400,44 61/2,89 260 nos 6130 007221
500 49983 611323 291 1381 7600 0,05781
625 626,20 917296 326 1733 9690 0,04625
800 802,10 91/335 368 2219 12055 003611
1000 939,71 g1/3,74 Au 2765 14845 0,02897
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Thong s6 k¥ thuat didy nhém 16i thép
do hing LENS (Phap) ché tao

Bang 4.21
: i
Tiét dien SE s va

duong kinh Trong fuong Kha
Binh thyc € 159 Oudng ning | t, &
mue kinh chiv | 20°C
AIG A c AC A C |ngodi| A c AC lue
mm® | mm? | mm? | mm? mm mm mm | kg/km | kg/km ; kg/km | daN | Q/km

/25 183 25 178 | 6/180 | 11180 54 42 20 62 585 | 18780
25/40 | 238 40 278 | 6/225 | /225 68 65 32 g7 920 | 12002
35/60 | 343 87 400 | 6/270 | v/2,70 81 94 46 140 1285 | 08352
44/32D| 440 317 757 |4/200 | 7/240 | 12 2 250 372 4500 | 06573
50/80 | 483 &c 5§63 | 6/320 | /320 96 132 64 196 1710 |[05946
50/30 512 288 810 |12/233|7/233 | 17 141 237 378 4380 | 0,5643
70/12 | 699 n4 813 | 26185 7/144 Y4 183 9N 284 2680 | 04130
95/15 | 944 B3 1097 [26/215 | 71167 | 136 260 123 383 3575 | 03058
95/55 | 965 563 1528 |12/320 | 7/320 | B0 266 446 712 7935 | 02962
105/75 | 1057 755 815 | 14/310 |1©/225| 75 292 5§88 891 0845 | 02735
120/20 | 1216 08 414 |26/244| 7790 | 155 336 158 494 4565 | 02374
12070 1 1220 713 1933 |12/360| 7/360 | B0 337 E64 901 0000 | 02364
125/30 | 1279 298 1577 |30/233] 7/233 | 163 353 238 591 5760 | 02259
150/25 | 1488 242 731 [26/270] 7/27Q 7. 41 94 605 5525 | 0,1839
170/40 | 1718 401 219 [30/270| 7/270 | 189 475 319 794 76875 | 01682
185/30 | 1833 298 2136 (26/300( 7/233 | ©0 507 239 745 6620 | 0,1571
210/35 | 2091 341 2432 |26/3,20| 7/249 | 203 577 273 850 7490 | 01380
210/50 | 2121 49,5 2616 (30/300| 7/300 | 210 587 394 981 9390 | 01362
230/30 | 2309 298 | 2607 |24/350( 7/233 | 210 638 239 877 7310 | 01249
24040 | 2430 | 395 | 2825 |26/345|7/268 | 218 671 316 287 8640 | o8
26535 | 2637 341 2978 |24/374| 7/248 | 224 728 274 1002 | 8305 | 01094
300/50| 3043 | 495 | 3537 (26/386| 7/300 ( 245 840 396 1236 | 10700 (009487
305/40| 3046 | 395 3441 [54/268|7/268 | 24,1 843 37 60 9940 |0,09490
340/30| 3393 | 298 3691 |48/3,00| 7/233 | 250 938 242 180 9290 10,08509
3B0/50 | 3820 | 495 4315 |54/300| 7/300 | 270 1056 397 MUS3 | 2310 (007573
385/35 | 3860 34,1 4201 148/320| 7/249 | 267 067 277 1344 | 10480 |0,07478
435/85 | 4343 563 | 4906 [54/320| 7/320 | 288 1203 450 653 | 13645 |C06656
450/40 | 4487 395 | 4B82 (48/345| 7/268 | 287 1241 320 1561 | 12Uy | 006434
490/65 | 3903 | 636 | 5539 |54/340\ 7/340 | 306 1356 510 1866 | 15310 |0,05896
495/35 | 394, 341 5282 |45/374|7/245 | 299 1363 283 1646 | 12180 |0,05846
510/45 | 5102 453 | 58565 [48/388| 7/287 | 307 913 365 1778 | 13665 | 005655
550/70 | 5500 713 6213 |54/360| 7/360 | 324 1520 572 2092 | 17060 (005259
560/50| 5617 495 6112 |(48/386| 7/300 | 322 1553 401 1854 | 14895 (00SKO
570/40| 5655 | 395 6103 |45/400| 7/268 | 322 1563 325 1888 | 13800 (005108
650/45| 6988 ( 453 | 65349 (45/4,30| 7/2B7 | 344 791 372 2183 | 15552 | 00442
680/85| 6788 | B60 | 7648 |54/400| 7/240 | 360 1866 702 2570 | 21040 |0,04260
1045/4 | 104558 | 453 | 10909 |72/430 | #/287 | 430 2879 370 3245 | 21787 | 00277
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Cap onhom ha ap cach diem PVC

do hang LENS ché tao

Bang 4.22
Dudng kinh, mm Trong Oign wrd lep (A)
hugng day dén,
F, mm? vé 1 km Q/km
1B dudng day | & 20°C |[trong nha | ngodi trdi
min max
Kg/Hm

Cép 11ia
1x ¥ 45 85 05 w 191 a7 84
1x 25 57 0.3 25 1 120 m 10t
1x 35 66 4 135 200 0868 134 126
1x 50 a8 127 150 249 0641 160 154
1x 70 10,2 4.4 170 333 0443 97 198
1x 95 ns %,2 190 431 0320 234 241
1x 120 138 179 210 523 0,253 266 280
1x 180 152 199 230 641 0,206 300 324
1 x 185 170 218 255 782 0164 337 an
1 x 240 191 251 285 1018 0125 388 439
1 x 300 214 275 310 1228 0,100 440 508
1 x 400 244 an 345 1536 00778 515 663
1 x 500 288 359 385 2026 0,0605 583 770
t x 630 324 399 430 2569 00469 662 899

Cép 2 &
2x 1 45 1“5 185 352 191 104 N
2 x 25 57 75 220 494 120 133 108
2% 35 66 BSs 245 626 0,868 60 135

Cép 3 Ioi
3G® 45 155 195 288 191 87 77
3G 25 57 B0 235 558 120 m 97
3G 3s 66 210 260 620 0,868 134 120
3G 50 aa 245 290 742 Q641 160 “e
3G 70 102 285 340 1380 J 0443 o7 87
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Tiép bdng 4.22

Dudng Kinh, mm Trong Dign trd lep (A)
iuong diy dén
F, mm? vé 1 km Q/km d trong ngoai
18 dudng déy 20°C nha troi
min max kg/km
Cép 3 I
3G9 19 325 385 1293 0,320 234 227
3G 120 138 350 425 1574 0,253 266 263
3 G 150 152 40,0 475 912 0206 300 304
3G 85 17,0 445 830 2355 0,164 337 347
3 G 240 19,1 505 585 386 0125 388 409
3 G 300 214 560 68,0 5203 0,100 440 47
Cép 3 18 + trung tinh
3 x70 + 50 9.75/8,10 an 362 1635 0.443/0.6M 197 187
3 x 95 + 50 1,20/80 347 406 1579 0320/0641 234 227
3 x 120 + 70| 1260/9,75 389 454 917 0,253/0,443 266 263
3 x B0+ 701 152/975 4286 495 2330 0,206/0,443 300 304
3 x 240 + 95| 18,00/120 532 615 3863 0,125/0,320 388 409
Cap dong ha ap 1, 2, 3 16i cach dién PVC
do LENS ch€ tao
Bang 4.23
Dudng kinh, mm Trong Dign trd o+ (A)
Iugng diy din
F, mm? ve 1 km Q/km 3
164 : dudng day 20°C trong nhd | ngodi troi
min max
kg/km
Cép 1 I6i
1x 15 14 §3 66 49 121 3 24
1x 25 18 57 7,0 . 61 741 41 a3
1% 4 225 6,2 76 79 461 53 45
1x 6 290 63 82 105 308 656 58
1x 0 380 77 92 150 183 87 80

247



Tiép bdng 4.2.

Dudng kidh, mm Trong Dign trd lep {A)
lugng day dfn
F, mm? vé 1 km Q/km
i6i dudng déy | 4 20°C trong | ngodi trdi
min max kg/fm nha
Cép 1 16i
1% % 48 85 05 2n 115 113 107
1x 25 60 103 125 anQ 9727 144 138
1x 35 71 14 135 425 0524 4 9
1% 50 84 27 150 555 0,387 206 207
1x 70 100 14 170 766 0268 254 268
1x 95 1 6.2 190 969 093 aot 328
1x 120 126 79 210 1233 0153 343 382
1x 150 1,0 199 230 1507 0,124 387 441
1% 185 56 219 255 1876 0,0991 343 506
1x 240 79 281 285 2433 00754 501 599
* .
1 x 300 20,1 275 310 2957 00607 565 653
1 x 400 232 3t 345 3905 00470 662 B25
1 x 500 262 359 385 4980 00366 750 946
1x 630 297 309 430 6360 00283 850 vas
Chp 2 {6
2x 15 14 88 05 1©7 21 a7 26
2x 25 18 96 15 155 7.41 48 36
2 x4 225 05 130 29 46t 63 49
2x6 290 ns 140 285 308 80 63
2x 0 380 130 50 390 183 104 86
2x B 48 5 85 535 115 136 1S
2 x 25 60 75 220 830 0727 73 149
2x35 73 95 245 05 0524 208 185
Cép 3 18i + rung tinh

3 x 35 + 25(=)| 7./60 246 273 1680 0524/0727 74 158
3 x50+ 35 | BA/71 266 3u 2225 | 03987/0524 | 206 192
3 x 70 + 35=)| 0/71 31 362 2985 0,268/0,524 254 248
3x70+50 | /84 31 362 J 3120 0,268/0,387 254 ¢ | 248

248




Tiép bdng 4.23

Dudng kinh, mm Trong Oign trd lep (A)
hiong day dén
F, mm? vd 1 km Q/km
158 duong day | & 20°C trong |ngoai tdi
min max kg/km nha
Cép 3 18 + trung tinh
3 x 95 + 80 n1/84 347 406 3910 0,193/0,387 301 298
3 x 120 + 70 126/10 389 454 5090 0153/0.268 343 346
3 x 150 +70 14,0/10 426 495 5055 0,124/0,268 397 395
4 x 85 + 70 156/10 471 544 7400 0,991/0268 434 450
3 x 240 + 95 17.9/11 532 615 9600 0.0754/0,193 501 538
Cap dong ha ap 3, 4 léi cach dién PVC
do LENS ché tao
Bang 4.24
Dusng kinh, mm Trong Dign trd lep (A)
lugng day din
F, mm? vé 1 km Q/km
& dudng ddy | 4 20°C |trong nha | ngodi trdi .
min max kg/km i
Cép 3 18
3G 15 14 g2 110 148 121 il 23
3G 25 18 10,0 2Ss 188 741 41 31
3G4 2,25 1o 135 255 461 53 42
3Ge6 290 120 150 <323 308 66 54
3GV 380 35 70 479 183 87 75
3G 16 48 155 95 681 115 13 100
3G 25 6,0 190 235 1095 0727 144 127
3G 35 71 210 260 1435 0524 174 158
3 G50 B4 245 290 1885 0387 206 192
3G 70 100 285 340 2645 0268 254 246
3G 95 121 325 385 3450 0,193 301 298
3G 120 126 360 425 4425 0,153 343 346
3G 180 1o 400 475 5440 0,124 387 395
3G 185 156 445 530 6810 0,0991 434 450
3G 240 179 505 595 8815 00754 501 538
3 G 300 201 56,0 66,0 10725 0,0601 565 621
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Tiép bdng 4.24

Dudng kinh, mm Trong Dién trd lep (A)
tugng day din
F, mm? vé 1 km Q/km &
1% . dudng déy 20°C trong nha | ngod trd
min’ max kg/km
Cép 4 I6i
4G 15 14 98 120 176 121 3 23
4G 25 18 05 130 227 7,41 4 31
4G 4 225 120 145 298 461 53 42
4G6 290 130 16.0 406 308 66 54
4G 380 150 18,50 600 183 a7 75
4G ®B 48 7.0 210 851 115 114 10
4G 25 6,0 205 255 1264 o%z7 144 127
4 G 35 71 230 285 1730 0,524 174 158
4 G S0 84 270 325 2276 0387 206 192
4G 70 100 315 a7s 3195 0.268 254 246
4G 9s ni 36,0 425 4150 0,193 301 298
4 G 120 126 40 475 5310 0,153 343 346
4 G 150 o 445 525 6605 0124 387 395
4 G 185 156 50,0 590 B175 0,0991 434 450
Dong dien én dinh nhiét (Inys) v6i cap PVC va XLPE
do Delta ch€ tao
Bing 4.25
Fum (mm?) INys VO Cép PVC (A) Inss VG Cap XLPE (A)
1 15 140
15 173 20
25 e 288 350
4 460 570
N
6 690 850
0 TI50 1400
% 1840 2200
25 2875 3600

250



Tiép bdng 4.25

Fam (MM3) In1s VG C&P PVC (A) Inie V8 C&p XLPE (A)
35 4025 5000
80 5750 6800
70 8050 9800
95 10930 13600
120 13800 17200
150 17250 2100
185 21280 26500
240 27600 34500
300 34500 43700
400 41200 55800
500 51500 70600
630 64900 90300
Cap XLPE 6.350/11.000 V l5i ddng, dai thép,
loai BS6622 do DELTA ché tao
Bdang 4.26
| lam (A) In (kA) lom (kA)
de Lu Xp s Co trie
(mm?) |mi/m | @A | @k Fkm 1i6p |trong lngodi | 02s | 1s | 2s | 02s | 18 | 28
rrong | 6ng | troi
dit
25 036 | 614 | 093 | 018 152 ‘ 131 163 81 36 2,0 81 36 20
as 034 (0106 | 068 | 022 181 156 97 ne 50 29 nz2 50 28
50 032 | 001 | 051 | 024 | 213 182 238 | 152 68 39 152 68 39
70 031 |0096 | 035 | 028 | 260 '| 224 | 291 | 219 98 56 | 219 | 98 58
85 D29 (0092 | 026 | 032 | 309 | 263 | 3583 | 304 | 136 78 | 304 | 36 78
120 028 |008B| 022 | 036 | 349 | 306 | 402 | 385 | 172 99 353 | 158 9.1
150 027 (0086 | 018 | 0,39 | 330 | 342 | 454 | 473 211 122 | 376 | 68 97
185 | 027 {0084 | O15 | 043 | 436 | 379 515 593 | 265 | 153 [ 400 | 79 | 103
240 | 026 | D081 | O13 | 048 | 499 | 43B | 600 | 781 | 349 | 201 | 54B | 245 Hui
300 | 025 |0080| OM | O53 | 553 | 481 | 676 | 980 | 437 | 252 | 588 | 263 | 152
400 | 025 (0078 | 010 | 059 | 619 | 552 | 768 | >100 | 559 | 323 | 637 | 2B5 | %65




Cap XLPE 19.000/33.000 V, I5i dong dai thép,
loai BS 6622 do DELTA ché tao

Bédng 427

lam (A) N (kA) lggt  (KA)
de Lo Xy To Ca

trdc

(mm®)|mH/m| Qk | Q/km uF/km | tidp trorgl ngoai | 02s | 1s 2s | 02s | 1s 2s
trong | &ng | trdi
dst

50 |0490 | 0154 | 0517 | 04 | 221 212 | 260 | B2 68 38 152 | 68 38
70 | 0460 0145 | 0370 035 | 270 | 260 | 320 | 219 98 56 219 S8 56
95 (0440 (0138 {0283 017 | 320 | 300 | 385 | 304 | 136 78 | 268 | 20 | 69
120 [0420| 0,132 |0236 | 018 | 362 | 340 | 441 | 385 | 172 89 | 320 | 143 83
150 | 0410 | 0129 | 0205 | 020 | 410 | 370 | 497 | 473 | 211 | 122 | 427 | B 10
185 |0400 (0126 | 0178 [ 022 | 450 | 400 | 565 | 893 | 265 | 183 | 447 | 200 | 15
240 | 0380 | OM9 | 0154 | 024 | 512 | 450 | 656 | 7871 | 349 | 201 { 474 ; 212 | R2
300 (0370 | OM5 | 0139 | 026 | 570 | 450 | 741 | 980 | 437 | 252 | 501 | 224 | 129
400 /0350 | oMt | 0127 | 029 | 640 | 530 | 842 | >100 | 559 | 323 | 528 | 236 | 136
800 | 0340 (007 | 018 | 031 | 700 | 573 | 946 | >100 | 706 | 407 | 566 | 253 | 46
630 | 0330 0103 | OO | 035 | 762 | B20 | 1055 | >100 | 908 | 526 | 802 | 269 | 155

Cap cach dien gidy 6.350/11.000 V lai déng hodc whom
loai BS 6480 do DELTA ché tao

Bédng 428
L& déng L& nhom
Fam Xq lam  {A) lam (A)
(mm?) | QAm fo - o -
Qkm dudi trong ngoaj Q/km duoi trong nQoar
dat 8ng trdi d4t éng trdi
+16 0,14 1381 100 86 o5 2208 79 66 74
‘25 0,107 0877 125 0 120 1446 9 B4 94
‘35 0100 0836 150 130 s 1047 15 100 ™0
50 0096 0,474 180 155 75 0777 140 120 135
70 0091 | 0334 220 185 220 0,541 70 us | 70
85 D087 | 0248 265 225 265 0,394 205 175 205
120 0085 | 0203 300 255 30 0,37 235 200 240
150 0083 0,171 340 285 350 0262 265 225 270
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Tiép bdng 4.28

L&i déng L& nhém
Fam Xo . (A) lem (A)
(mm") Q/km o ] ; o - |
Q/km dudi | trong ngoai O/km dudi trong ngoai
dat 8ng trai dat Bng I trai
—— !
185 0,081 0,145 ) 380 325 400 0214 300 255 315
240 0,079 0 435 375 475 0171 345 285 370
300 0077 0107 485 420 S40 0144 350 335 430
400 J 0076 0,096 550 470 620 0,122 440 380 ‘ 495
Cap cach dién giay 19.000/33.000 V 16i dong va nhom
lnai BS 6480 do DELTA ché tao
Bang 4.29
L6i dbng L& nhdm
Fdrrb %o Idm (A) Idm (A)
{mm*) Qrkm fo To
Q/xm dudi trang ngoai | Q/km dudi trong | ngoai
agt 3ng tros dit 8ng tro
50 0140 0477 ¢ 180 1885 190 0,770 140 120 150
70 0132 0342 1 228 85 240 0541 175 145 1B5
95 0,125 0.260 265 225 290 0397 205 175 225
120 0320 02177 305 250 335 0322 235 200 260
150 ons 0187 340 280 380 0,270 265 220 300
85 o™ 0162 385 315 440 0224 300 250 340
240 0,107 0,140 445 360 520 0,82 350 285 405
300 0104 0127 500 400 5§80 0,188 395 320 465
400 0,101 0186 §70 445 690 0138 450 360 540
500 0,088 0,108 630 450 780 0123 510 405 620
630 0095 0,102 710 840 8380 om 580 450 730
800 0,092 0.087 780 580 1010 0,103 650 495 830
1000 0,080 0,094 B40 610 mo 0,058 710 530 949
960 0,089 0,092 870 620 170 - - - R
(4x240) )
1200 0,087 0,088 950 660 1300 - .
(4% 300)
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Ciap XLPE, mét 16i dong, dién ap 600/1000 V va 1900/3300 V
Jo DELTA ché tao

Bang 4.30
'
Fom, | (A) coa cap don 60011000 V lym (A) cila cdp don 1900/3300 V
(mm*)
duéi ddt | trong 8ng | khdng khi | ngodi irdi | oud ddt | trong Sng | ngodi trdi
50 231 231 223 231 222 219 240
70 284 278 284 205 27 264 300
95 340 407 352 362 324 30 368
120 386 366 12 420 366 342 428
150 43 396 475 483 409 376 487
185 485 437 551 555 460 414 - 556
240 558 429 658 654 528 464 656
300 623 534 761 745 589 506 747
400 691 567 887 851 651 535 851
500 765 615 1027 963 720 579 963
630 841 664 186 1084 789 624 1084
800 888 692 1347 n7g 831 650 178
1000 942 735 1503 1278 880 689 L 1278

Cap XLPE, 2, 3, 4 161 dong, dien ap 600/1000 V va 1900/3300 V
do DELTA ché tao

Bing 4.31
lam (A) cla cap lym (A) clia cp 3, 4 18, | iy (A) cia cép 3 15,
Fam 600/1000 V 2 I6i dai ding, 600/1000 V dai ding, 1900/3300 V
(mm?)
du&j trong ngoai dudi trong ngoai dudi trong ngoai
a4t éng réi daft 6ng trdi dd+ éng troi
15 38 31 k)| 32 26 26 - -
25 49 4 4 42 a4 s ; ; ;
4 85 53 55 55 45 47 - . .
6 81 67 70 69 56 5% - - .
10 109 89 95 92 75 82 - - -
16 141 s 126 19 96 107 ™ 96 12
25 183 48 164 B2 124 0 17 124 149

254



Tiép bdang 4.31

fam (A) cua chp lam (A) et cép 3, 415, lam {A) cla cép 3 16
Fam 800/1000 V 2 14 dai ding, B00/000 V dai ding, 1900/3300 V
(mm?) . . '
dudci 1rong ngoai dudi trong ngoai dudi trong ngoai
adt éng troi dft 8ng trdi d4t 8ng toi
35 219 178 202 182 9 72 175 147 \r44
50 259 2n 244 217 . 77 209 207 174 23
70 irg 260 306 266 218 263 254 214 268
95 381 K}k 378 319 263 324 304 257 328
120 433 357 437 363 300 376 345 293 380
150 485 4 499 406 338 430 7 328 432
185 547 455 576 458 382 495 436 k14l 496
240 632 527 680 529 442 584 502 428 583
300 708 592 775 592 495 666 563 480 687
400 799 669 892 667 570 766 633 549 765
Cap PVC mét 16i dong, dién ap 600/1000 V
do DELTA ché tao .
Bing 4.32
lam (A)
Fam (Mm©)
dudi dft trong 8ng ngodi trdi trong &ng
50 203 199 84 193
70 248 241 233 243
95 207 282 290 298
120 337 31 338 347
150 376 342 3a8 395
185 423 375 450 452
240 485 419 5§37 532
300 542 459 620 607
400 600 489 722 690
500 660 523 832 776
630 721 563 957 869
800 756 587 1083 937
1000 797 621 1206 1010
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Cap PVC, 2, 3, 4 16i dOng, dign ap 600/1000 V
do DELTA ché tao

Béng 4.33
Fam lsm (A) cép 2 ¥ lam (A) cdp 3 - 4 150
(mm?)
dudi dt [ trong 8ng | ngoa trdi cudi at tonng 8ng | ngoai troi
15 32 26 24 27 22 21
25 a1 3 33 35 29 28
4 55 45 44 47 as a8
6 69 57 56 59 48 48
» 92 76 77 78 64 66
® 9 98 02 01 a3 87
25 158 129 136 132 107 %
as 190 B4 166 69 129 “2
50 225 183 201 %8 153 72
70 217 | 225 282 233 160 28
95 332 271 e 279 228 268
120 ar7 309 380 ar 260 310
150 422 346 409 355 292 355
85 478 393 473 401 a3 407
240 551 455 558 462 382 480
300 616 50 636 517 428 . B47
400 693 574 729 580 490 627
Cap nhém ha ap dit ngoai khing khi cach dién XLPE
do ALCATEL ché tao (ngodi 4 l6i théng thuong,
oon o6 thém 1, 2 16i chién sang)
Béang +.34
Dudng Kinth (mm) | Dén 13 & | Dang 14i cho
Khé | 20°C (Q/&m) phép (A)
Tit dign cac I& L& CA vé fudng .
(mm?) Toan | kg/km
chifu chifu | bé . chifu chigu
pha séng pha séng pha séng pha séng
ax70+70 97 - 133 - 32 | 1034 | 0443 | - 213 .
AXTOH70+16 97 48 | 1B3 | 70 33 | 103 | 0443 | 190 | 213 | 74
INTO+70+2x16 97 LY 133 70 34 72’ | 0443 | 190 | 218 74
x150+70 39 - 73 - 40 1749 | 0260 - a3s -
Ix15H+70+16 <) 45 7a 70 41 817 | 0206 | 190 335 74
3x150+70+2+16 39 46 73 70 42 1885 | 0206 | 190 335 74
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Cap nhom ha ap diit ngoai khong khi cach dien XLPE

do ALCATEL b€ tao (ngoiai 4 16i thong thuong,
con c6 thém 1, 2 )6i chiéu sang)

Béang 4.3
Dudng kinh {mm) Didn trd 9 T Dang tAi cho
Khdi | 20°C (Qfkm) phép (A)
Tiét dién céc LSi Ca vd Itong
18 (mm?) - Toan | kg/km W
chidu chifu | bd chibu chiflu
pha sang pha sang pha séng pha sAng
3x25+54,6 58 - 86 - 24 531 | 1200 97
3x25+54,6+16 58 46 86 70 25 600 | 1200 - 97 74
3x25+54,6+2x%6 | .58 4B 86 70 | 265 | 670 | 1200 | 190 | 97 74
3x35+545 658 - 00 246 | 641 | 0868 | 1810 118 74
3x35+546+16 68 46 100 70 255 70 0868 | 1910 et} 74
Ix35+546+2x6 | 68 45 00 70 275 | 779 | 0B&8 | 1510 18 74
3x50+54,6 79 11 27 770 | 0641 141 .
3x50+54 6416 79 46 11 70 285 | 839 | 063 | 1810 1 74
3x50+546+2x® | 79 46 1 70 30 807 | 0641 | 180 141 74
3Ax70+54,6 97 - 131 30 085 | 0443 180
Ix70+5456+18 97 46 B33 | 70 322 | W54 | 0443 | 1910 180 74
IXT7O+546+2x16 | 97 | 4B 133 70 33 122 | 0443 | 19%C | 180 74
Cap ngdm ha ap, 4 l6i nbém cach dién XLPE
do ALCATEL ché tao
Béng 4.36
Budng kinh (mm) Didn trd o Ddng cho phép {A)
Dy 20°C
Toan bd Knéi | uén (S/km) Dudi dft
Tit dién céc wong | cong
18 (i) L&i (kg/km)) max w6 | i |Knong
; ) (mm} ! khi
rmin max pha: | trung | fién | khong
tinh e Ben
tue
3x16+16 46 B0 | 243 | 850 [ WO 191 191 74 83 B4
IX25+25 58 215 | 290 | 845 | 200. | 120 | 120 o 08 8l
3x35+25 €6 233 | 300 | 1008 | 220 | 0868 |OSB8 | ™ B2 | 102
™3I5+35 66 200 | 270 | 975 | 189 | 0868 | 0888 | M 132 102
W50+50 78 [ 20 | 28D { 200 | 96 | 0541 | G844 | W 58 22
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Tiép bing 4.36

—
Dudng kinh (mm) Dign trd 4 Ddng cho phép (A)
2] 20°C
Toan b8 | Kn& | uén {Q/km) Dudi dit
Tift dién {:Ac luong | cong
& (mm) L& | in | max |KaKm) max | ppa | yiing | 14 680 | ta kheng Khdng
(mm) tinh | twe lien tye khi
3x25+25+2x15 | 56 | 215 | 200 | 880 | 200 | 120 | 120 97 108 83
1x35+35+2x1,5. 66 200 | 270 | 1060 189 | 0,869 | 0869 m 132 102
3x35+35+2x\5‘ 66 233 | 300 | 1045 220 | 0368 | 0868 m 132 02
™S0+50+2x15 78 210 | 280 | 1250 B6 | 0641 | 0641 "1 156 122
Cap ngim ha ap 4 16i nhom cach dien XLPE,
do ALCATEL ch€ tao
Bang 4.37
Duong kinh Dién trd &
() 20°C, (©/km) Dong cho phép (A)
Kné |D6 ubn
Tidt didn céc 16i lugng | cong Dudi dfi
mm?2 (kg/km)| max trung Trong
min | max (mm) | pha th |4 lign | tAl khéng | ranh
e lign tuc cép
3 x50 +50 255 335 1700 230 0641 D461 141 156 122
3x95 + 50 300 386 1870 310 0320 | 0,641 218 238 187
3 x 80 + 70 365 485 2605 370 0206 | 0443 285 273 213
3 x 150 + 150 ass 485 3065 390 0206 | 0,206 285 316 246
3 x 240 + 95 455 58,7 3900 450 0,125 0,320 375 417 324
Cap dong va nhém cach dign XLPE dién ap 3,6/6(7,2) kV
do ALCATEL ché tao
Béng 4.38
Dign trd & Dang dién tai cho phép (A)
Tidt | 90°C Q/km
dién Dign | Dign Ving mat Ving néng
18i khéng | dung
mm ) mMHAm | uFkm | oudi dft khdng khi dudi dft khéng kh
Cu Al
Cu Al Cu Al Cu Al Cu Al
Loai 1 1&, khéng dai thép
25 0927 099 028 71 B3 m 133 121
35 0668 | 113 038 028 206 B0 189 w7 160 124 “9 16
50 0494 | 0822 | 038 031 244 189 228 177 188 146 180 139
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Tiép bang 4.38

pign tré & Dong dign tAi cho phép A
Tiét | 90°C Q/&m
dién Dien | Tien Ving mat Ving néng
164 khéng | dung ,
P /X | uF fkn dudi dft khéng khi duds dft khéng khi
Cu Al 0
Cu Al Cu Al Cu Al Cu Al
Loa 115, khéng dai thép
70 0342 | 0568 | 034 036 299 231 286 221 230 178 225 174
95 0247 | 04m | 032 0,41 358 278 350 272 275 2% 275 214
120 (-0%96 | 0325 | 031 044 406 N 404 k)3 312 242 318 247
150 0159 | 0265 | 030 048 455 | ‘354 460 357 349 271 | 361 281
185 0128 | 0211 | 028 | 053 515 40 8§30 413 394 307 417 325
240 | 0098 ) 062 | 029 | 057 596 467 627 451 458 357 493 386
300 | 0079 | O30 | 027 0,56 672 528 723 568 513 403 568 446
400 (00631 002 | 027 | 058 761 603 839 664 581 480 659 5§22
500 0,051 | 0081 | 027 081 850 681 356 765 648 519 781 601
630 | 0042 ) 0064 | 026 068 952 774 1097 891 725 589 862 700
800 | 0035 | 0052 | 025 081 053 | 872 | 1246 | 1032 801 863 979 81
000 | 0030 | 0044 | 025 | 070 1148 971 1388 | 1189 872 738 1090 934
Loai 3 18, dai thép
25 0927 | 1539 | D44 026 154 119 138 08 123 95 ™0 85
35 0668 | L3 043 028 183 M2 66 129 e 132 102
50 0494 | 0822 | 040 031 26 168 198 154 73 14 158 122
70 0342 | 0568 | 0,39 0,36 264 205 246 191 210 183 95 152
g5 0247 | 041 | 038 0,40 3w 246 299 232 252 238 184
120 0196 | 0325 | 036 044 380 280 343 266 286 222 272 212
150 0159 | 0265 | 035 | 048 404 k1) 389 302 320 249 309 240
185 o128 | o2n | 034 | 053 458 356 444 346 361 282 353 275
240 (0098 062 | 033 | 057 526 412 524 407 47 326 44 324
300 | 0079 | OO | 031 | 056 | 592 | 466 | 596 | 468 469 | 368 | 474 | 373
400 | 00683 | 002 | 031 058 671 533 689 547 8§30 422 548 438
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Cap fl?)ng va nhom cach dign XLPE dién ap 6/10 (12) kV

do ALCATEL ch€ tao

Bang 4.39
Didn trd & Didng didn tai cho phép (A) ]
TiBt | 90°C Q/km
dién Dign | Dign Vung méat Ving néng
1ai khéng | dung
mm? mH/&m | uFkm | dudi dft khéng khi dudi dbt kh8ng ki
Cu Al
Cu J Al Cu Al Cu A) Cu Al
Logi 118, khong dai thép
25 0927 042 o’ 73 57 134 124
35 0668 | 113 040 021 206 60 189 147 160 124 149 L)
50 0494 | 0822 | 038 D24 244 189 228 177 188 6 180 138
70 Q342 10568 | 0,36 Q27 293 23 288 221 230 178 225 74
95 0247 | 041 034 | 030 358 278 350 272 275 24 275 214
0 0196 | 0325 | 0,33 033 406 316 404 34 r 242 318 247
150 0159 | 0265 | 032 | 035 455 354 460 357 349 2n 361 28
185 0128 | 02n G31 039 515 401 530 413 394 307 A17 325
240 | 0098 | 0162 | 030 | 043 596 467 627 491 456 357 493 3886
300 | 0079 | 0430 | 030 | 048 872 528 723 568 s13 403 568 446
400 | 0063 (0102 | 029 | 054 | 761 | 603 | B39 | 664 | 581 | 460 | £59 | 522
500 | 0051 | 0081 | 028 | 060 850 881 956 765 648 519 751 601
630 | 0042 | 0064 | 027 | 067 052 774 1097 891 725 589 882 700
800 | 0035 | 0052 | 026 075 | 1053 | 872 1246 | 032 BO1 863 979 an
000 | 0030 | 0048 | C26 | 083 1149 971 1389 | 189 873 738 0391 834
1200 - 0039 | 026 | 087 - J 025 - 1248 - 782 - 982
Loai 3 16 dai thép
25 0927 | 1539 | 047 (08.2] 154 19 138 108 123 85 ™ 85
as 0668 | 1113 045 0.21 183 142 166 129 6 m 132 102
S0 0494 | 0B22 | 043 | 024 2% 168 B8 154 73 134 158 22
70 0342 | 0568 | 041 027 264 208 246 ™ 210 B3 05 152
95 0247 | 0411 | 039 | 030 37 246 299 232 252 96 238 184
120 | 0196 | 0325 | 038 | 033 360 280 343 266 288 222 272 212
150 | 0159 | 0265 | 037 | 035 | 404 | 314 | 389 | 302 | 320 | 249 | 309 | 240
185 (0128 | 0211 | 036 | 039 | 456 | 356 | 444 | 346 | 361 | 282 | 353 | 275
240 | 0098 | 02 | 034 043 §26 412 821 407 7 326 414 324
300 0079 | 0180 | 034 | 048 | 592 | 466 | 506 | 468 | 469 | 368 | 474 | 373
400 | 0063 (02 | 033 | 052 | 671 | 533 | 6B9 | 847 830 | 422 | 548 | 438
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Cap dong va nhom cach dién XLPE dién ap §7/15 (17,5) kV
do ALCATEL ché tao

Bang 4.40
Dign tré o Dong didn tdi cho phép (A)
Tiét | 90°C Q/km
dién Dien | Dign Ving mat Ving néng
184 khang | dung
mm? mMH/Km [uF/km | dudi d&t khéng khi dudi dft khéng khi
Cu Al
Cu Al Cu Al Cu Al Cu Al
Loai 1 18, khdng dai thép
25 0.927 044 0,16 173 161 134 127
35 0668 113 0,42 07 206 160 194 150 160 124 153 na
50 0494 0,822 0,40 0,19 245 189 233 180 189 s 183 W2
70 0342 0568 038 0,21 298 231 )l 225 230 178 229 177
95 0247 041 036 | 024 3as7 277 356 276 275 214 280 27
120 0,196 0,325 035 | 026 | 405 315 410 318 312 243 323 251
150 0,159 0,265 034 | 028 | 454 353 485 362 349 2N 366 285
185 0128 021 033 031 514 400 536 417 395 307 422 328
240 0098 0,182 032 | 034 | 595 | 466 633 495 456 357 498 380
300 0,079 0130 031 0,38 671 527 7 572 514 403 573 450
400 0,083 0102 030 | 043 761 602 844 667 582 460 664 525
500 0,051 0,081 0,29 | 047 851 680 962 769 650 519 757 605
630 0,042 0,064 028 | 052 | 954 774 | 103 894 728 590 868 703
800 Q035 0052 028 | 058 | 1057 | 873 | 12547 036 | 805 &85 987 815
1000 0030 0,044 027 | 064 | 183 973 | 1397 RiC]] 878 740 | 1098 | 937
1200 - 0,039 027 | 068 - 1027 - 1251 - 785 - 986
Loai 3 &, dai thép
25 0927 1539 { 051 0% 154 120 " 0 124 98 2 87
35 0,668 113 0,49 o7 184 42 B9 13t 7 " 135 105
50 0494 | 0822 | 045 | 019 2w 168 202 156 173 134 161 124
70 0342 | 0568 | 044 | O 265 206 | 250 B4 212 164 99 154
95 0247 0,41 042 | 024 cirg 246 303 235 253 198 241 a7
120 0,196 0325 040 | 026 | 360 280 347 270 287 223 276 215
150 0159 0,265 D39 | 028 | 404 34 393 305 321 249 313 243
185 0128 o2 038 oNn 456 356 450 350 362 282 358 279
240 0,098 0,62 035 | 034 527 412 527 412 418 327 419 328
300 0,079 0130 036 | 0,38 594 466 604 474 Y4l 369 481 377
400 | 0,083 0,102 | 03S 0,41 672 533 | 694 550 532 422 | 853 439
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Cap dong va nbhom cach dien XLPE dién ap 12/20 (24) kV
do ALCATEL ché tao

Béang 4.41
Dign trd 3 Déng dién tai cho phép (A)

Tigt | 90°C Q/km

dién Dign | Bién Ving méat Vong néng

160 khang | dung
mm? MM | uFkm| dudi db khéng khi dudi dt khong hf

Cu Al
Cu Al Cu Al Cu Al Cu Al
Loal 1 I8, khdng dai thép

25 0927 046 013 173 B3 134 129

35 0,668 3 044 01 206 159 157 %2 160 124 1585 120
50 04934 | 0B22 | 042 017 245 188 236 183 89 46 186 1“4
70 0342 | 0568 | 039 019 297 230 294 228 231 179 232 180
95 0247 | 04ft | 038 | 021 | 356 | 276 | 359 | 279 | 275 | 214 | 283 | 220
120 0196 0325 | 036 | 022 405 K} 414 321 312 243 326 253
150 0159 | 0265 | 035 | 024 | 453 | 352 | 469 | 365 | 349 | 271 | 370 | 288
185 01228 | 0211 | 034 | 026 | &3 | 399 | 540 | 420 | 395 | 307 | 426 | 331
240 0,098 062 | 033 | 029 594 465 637 498 .| 457 357 502 393
300 0079 | 0130 | 032 | 032 | 670 526 732 574 514 404 577 453
400 0063 | 0102 0,31 036 761 601 8483 670 593 460 668 528
S00 0051 0081 | 030 | 039 851 8679 966 m 651 520 761 607
630 0042 | 0064 | 029 | 044 956 773 08 896 730 591 873 706
800 | 0035 | 0052 | 028 | 048 | 1060 | 873 | 1260 | 1037 | BOS | 666 | 992 | 817
000 | 0030 | 0044 | 028 | OS3 | 57 | 975 | 1403 | 184 | 882 | 742 | 104 | 940
1200 - 0039 | 027 | 056 - 029 - 1253 - 787 - 989

Loai 3 K% dai thép

25 0927 1539 | 055 013 54 120 13 m 124 96 m 89
35 0,668 13 0.51 015 84 142 172 133 w7 4 137 06
50 0494 | 0822 | 049 o7 217 168 204 158 174 135 63 126
70 0342 | 0568 | 046 019 265 208 253 196 2 65 201 156
95 0247 | 04T | D44 | 021 | 37 | 247 | 306 | 238 | 254 | 197 | 244 | 19
120 0,196 0325 | 042 | 022 | 360 280 350 272 287 223 279 217
150 0159 0265 | 041 | Q24 404 au 397 308 322 250 36 245
185 0128 021 040 | 026 | 456 356 453 353 362 283 361 281
240 0098 | 062 | 038 | 029 | 527 412 533 416 49 328 425 332
300 0,079 0130 | 037 031 5§94 486 609 477 472 370 485 380
400 [0,063 | 0102 | 038 | 035 | 672 | 533 | 698 | 533 | 533 | 423 | 441 441

262




Cap dong va nhém cach dien XLPE dién ap 1830 (36) kV

do ALCATEL ché tao

Bang 4.42
Oign trd 4 Déng dign tai cho phép (A)
Tiét | 90°C Q/km
dién Oién | Dign Ving mat Ving néng
15 khéang | dung ] ; - ;
e /A | 4 km dudi adt khong khi dudi g4t khéng khi
Cu Al .
Cu 1 Al J Cu Al Cu Al Cu Al
Loai 116, khéng dai thép
35 | 0668 048 | o2 | 205 202 60 160
50 | 0494 | 0822 [ 045 | 013 | 245 | 189 | 242 | 188 | 8O | 146 | ©2 | ug
70 (0342|0568 | 043 | 014 | 206 | 229 | 301 | 233 | 231 | 179 | 238 | 184
95 | 0247 | 041 | 041 | O% | 354 | 275 | 366 | 284 | 276 | 24 | 290 | 225
20 | 016 | 0325 | 040 | 017 | 402 | 313 | 421 | 327 | 313 | 243 | 333 | 258
150 | 0159 | 0265 | 038 | 0B | 451 | 350 | 476 | 370 | 350 | 272 | 377 | 293
B85 | 0128 | 021 | 037 | 020 | S | 357 | 547 | 425 | 395 | 308 | 432 | 336
240 | 0ps8 | 02 | 036 | 022 | 592 | 463 | 644 | 503 | 457 | 357 | 509 | 398
300 | 0079 | 0%30 | 035 | 024 | 668 | 524 | 739 | 579 | 515 | 404 | 584 | 457
400 | 0063 | 0102 | 033 | 026 | 759 | 599 | B54 | B73 | 585 | 461 | 675 | 632
500 | 0051 | 0081 032 | 020 | 851 | 677 | 973 | 774 | 654 | S21 | 769 | 612
630 (0042 | 0064 | 031 | 032 | 958 | 773 | wes | B9Y | 735 | 593 | 881 | 70
80O | 0035 | 0052 | 030 | 035 | 065 | 873 | 1260 | 1040 | 816 | 669 | 1002 | B2
000 | 0030 | 0044 | 029 | 038 1164 977 113 6 891 747 s 944
1200 - 0039 | 029 | 041 - 1033 - 1256 - 793 - 993
Loai 3 18 dai thép
35 | 0668 | 1M3 | 057 | 012 | B4 | M3 | 76 | 17 | u8 1S “1 09
50 | 0494 |0B22 | 054 | 013 | 27 | 68 | 209 | B2 | 75 | WB5 | B7 | 130
70 0342 | 0568 | 051 (¢% ) 266 206 259 201 23 166 207 61
95 | 0247 | 04N | 049 | O | 318 | 247 | 34 | 243 | 255 | 198 | 250 | 194
©0 | 0196 (0325 | 047 | O7 | 361 | 280 | 359 | 279 | 289 | 224 | 287 | 223
150 | 0159 | 0265 | 045 | 018 | 405 | 314 | 407 | 316 | 323 | 251 | 325 | 252
135 ow®B | 0211 | 044 | 020 457 356 463 361 385 284 370 288
240 | ops8 | 0162 | 042 | 022 | 528 | 412 | 541 | 423 | 421 | 329 | 432 | 337
300 | 0079 | 0130 | 041 | 023 | 595 | 466 | 617 | 483 | 474 | 371 | 493 | 386
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Cap dong mét 16 (ﬁchk dien XLPE di¢n ap 36/63
dén 40/69 (72,5 kV do ALCATEL ché tao

Bang 4.43
lep (A) khi d&t 3 cap lep (A) khi dat 3 cap
Tigt Hinh pien | Dién chéng (&n nhau céch nhau 2d
dién | déng 1&i trd | dung
G Qkm |uF/km | dudi ol khéng khi audi dt khéng khi
mm?
20°C | 30°C | 30°C | 50°C | 20°C | 30°C | 30°C | 50°C
150R 01240 | 07 | 400 | 345 | 460 | 365 | 420 | 365 | 525 | 420
185R 00991 | 018 | 480 | 390 | 825 | 415 | 510 | 410 | 600 | 480
240R 00754 | 021 | 520 | 450 | 6% | 490 | 555 | 475 | 70 | s70
300R | R:ca | 00601 | 022 | 585 | 505 | 705 | 560 | 625 | 540 | B | 645
400R | khiSi trdn [ 00470 | 025 | 660 | 570 | 810 | &40 | 715 655 | 945 | 755
500R 00366 | 025 | 745 | 640 | 925 | 735 | 815 | 700 | wo0 | 870
630R 00283 | 026 | 870 | 750 | 100 | 870 | 930 | 800 | 1260 | 1005
800R 00221 | 0028 | 975 | 840 | 1250 | 990 | 1050 | 900 | 14s | 1s5
1000R 00176 | 035 | 1070 | 920 | 1395 | 105 | 165 | 000 | 645 | 130
0005 | S - t4ch | 0076 | 035 | 160 | 995 | 1520 | 1205 | 40 | 1065 | 750 | 1395
12005 | ra sau | 00515 | 036 | 1245 | 070 | 645 | 1305 | 1340 | 155 | B9IS | BO
B00S phin | 0OT3 | 040 | 120 | 1220 | 1920 | 1520 | 1550 | 1335 | 2245 | 790
Cap nhom mijt 16i cach dién XLPE dign ap 36/63
dén 40/69 (72,5) kV do ALCATEL ch€ tao
Bing 4.44
I lp (A) khi dat 3 cép o (A) khi dit 3 cép
Tiét Hinh | Dign | Dién ¢héng 18n nhay céch nhau 2d
dién déng 1rd dung
& 164 Q/km |uFfkm | dudi d4t khéng khi dudi dt khéng khi
mm
20°C | 30°C | 30°C | 50°C | 20°C | 30°C | 30°C | 50°C
150A 02060 | O7 | 310 | 270 | 360 | 285 | 326 | 280 | 405 | 325
1857 0140 | 0@ | 350 | 305 | 400 | 325 | 370 | 320 | 470 | 2375
240R R. (01250 | 022 | 405 | 350 | 480 | 380 | 430 | 370 | 555 | 440
300R cAd (01000 | 022 | 46D | 385 | 555 | 440 | 485 | 420 | 635 | 505
400R whé (00778 | 025 | 825 | 450 | 640 | 505 | 560 | 480 | 740 | 560
S00R trdn | 00605 | 025 | 595 | 5% | 740 | 585 | 640 | 550 | 855 | €80
€30R 00469 | 026 | 695 | 600 | B75 | 695 | 735 | 630 | 000 | 795
800R 00367 | 028 | 790 | 680 | VI | BOO | B83S | 720 | 185 | 920
1000R 00291 | 035 | BBD | 755 | 1150 | 910 | 945 | 80 | 1335 | 1060
1200R 00247 | 035 | 945 | 815 | 1250 | 990 | 1020 | 675 | WSO | ™55




Cap dong mét 16i cach dign XLPE dién ap 64/110 (123) kV
do ALCATEL ch€ tao

Bang 4.45
lp (A) khi d3t 3 cép lep (A) khi d&t 3 cép
Tidt Hinh Dign | Dién chéng 18n nhau chich nhau 2d
dign dang trd dung - - - -
- - Qkm | uEkm dudi ddt khéng khi dudi o4t khéng khi
2
mm 20°C | 30°C | 30°C | 50°C | 20°C | 30°C | 30°C | s0°C
240R 00754 | 016 | 515 | 445 | 615 | 490 | 550 | 475 | 700 | 560
300R [R-ca| 00601 | 06 | 580 | S00 | 700 | 580 | 620 | 535 | 795 | &35
4D0R | xh& |o0poa7c | 0B | 655 | s65 | BOS | 640 | 70 | 60 | 925 | 740
500R | trdn |00366 | O | 740 | 640 | 925 | 735 | 810 | 700 | 065 | 850
B30R 00283 | ©23 | 870 | 750 | w095 | 870 | 925 | 795 | 1235 | 990
800R 00221 | 023 | 970 | 835 | 1245 | 990 | 140 | 900 | ®20 | 135
1000R 00176 | .024 | 1065 | 920 | 1390 | 105 | M55 | 995 | 1595 | 1275
1000S S- [00w6 ] 027 | 150 | 990 | 1510 | 1200 | 1235 | 1085 | 1720 | 1870
1200S | chia 6 | 00151 | 028 | 1230 | 1060 | 1630 | 1295 | 1330 | 145 | 880 | 1485
16008 | ménh | 00N3 | 032 | Koo | 1208 | WOQ | 1505 | 540 | 125 | 2200 | W55
Cap nhom cach dign XLPE dign ap 64/110 (123) kV
do ALCATEL ché tao
Bing 4.48
| lp (A) khi ddt 3 cép lep (A) kN dat 3 cap
Tid Hoh | Dién | Dien chdng 18n nhau céch nhau 2d
diégn | dang trd | dung - - vy -
& & Qkm | uFkm dudi dét khong khi dudi ddt khéng khi
2
mm 20°C | 30°C | 30°G | 50°C | 20°C | 30°C | 30°C | s0°C
240R |[R-cAd [0126D| 0% | 405 | 350 | 480 | 385 | 425 | 370 | 540 | 435
300R | khéi [01000| OF | 455 | 395 | 550 | 440 | 485 | 420 | 620 | 495
400R | trdn (00778 | 019 | 520 | 450 | B35 | S05 | 555 | 480 | 720 | 575
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Cap dbng mét 16i cich dign XLPE dign ap 76/132 (145) kV
do ALCATEL ché tao

Bang 4.47
lp {A) khi dt 3 c4p lep (A) khi dat 3 cép
Tiét dign| Dien Dign chéng 1&n nhau céch nhau 2d
)& trd dung

m? Qkm | uf km dudi d&t khong kni dudi dst kh8ng khi

20°C | 30°C | 30°C | 50°C | 20°C | 30°C | 30°C | 50°C
240R | DO754 | O35 515 445 615 490 540 475 690 555
300R | 00601 | 015 580 500 765 560 620 535 855 630
400R | 00470 | 06 655 565 805 840 705 610 ois 730
500R | 00366 | 017 735 635 920 730 805 895 055 | 845
630R | 00283 | 0B 865 750 | 1090 870 920 795 1225 | 980
800R | 00221 | 020 | ¢70 B35 | 1245 | 990 | 1140 | 895 1405 | 1120
000R | 006 | 023 | 10865 a5 1385 | 100 1155 905 18D | 1265
000S | 0076 | 023 145 985 | 1500 [ M5O | 1235 | 1065 | 90 | 1350
12005 | 0015 025 | 1230 ! 1060 | B30 | 1295 | 1336 | t50 | 1850 | w480
©00S | 00n3 026 | 1400 | 1205 ! 1890 | 1500 | 1545 | 1330 | 275 | 1735

|

Cap nhom mét I6i cach dién XLPE dién ap 76/132 (145) kV

do ALCATEL ché tao

Bang 4.48
lo (A) khi d&t 3 c4p lep (A) Khi &t 3 cép
Tigt dign| Dién Dién chéng 18n ahau c4ch nhau 2d

18 trd oung = - . o p

il Qkm | uFkm dudi d4t khéng kh dudi dft khéng khi
20°C | 30°C | 30°C | 50°C | 20°C | 30°C | 30°C | 80°C
240R 01250 015 405 as0 480 3as 425 370 540 430
300R 0.1000 016 455 3gs 550 440 480 415 620 495
400R | D0O778 | o1 520 450 635 505 550 480 - | 715 570
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Cap dong mot 16i cach dien XLPE dién ap 130/225 (245) kV
do ALCATEL ché tao

Bang 4.49

lep (A) khi dat 3 cép

lep (A) khi 0@t 3 cép

Tidt didgn| Dién Dign chng 1én nhau céch nhau 2g
15i trd dung

2 onm | 4Fkm dudi dit khdng kh dudi ddt khéng khi
20°C | 80°C | 30°C | 50°C | 20°C | 30°C | 30°C | 50°C

400R | 00470 | OM 845 555 795 635 700 6% 895 715

SOOR | 00366 | 015 725 625 a1 725 800 695 | 1040 | B3O

630R | 00283 | 0% 860 740 | 1080 | 860 815 790 1195 g55

800R | 00227 | 08 965 a3 | 1235 | 980 | 1035 | 890 | 1380 | t0OS

000R | cowe | o8 1055 910 1375 | 1090 | 145 990 | B40 | 1230

10008 | oows | 020 130 970 | 475 | 175 215 | 1050 | 650 | 1320

©00S | 00151 | 020 | 1215 | 1045 | 800 | 1275 | 1320 | 140 | 1795 | 1435

B00S | 00m3 | 023 | W75 | 180 | w860 | W75 | .25 | wp 2115 | 1690

|

Cap dong moét 161 cach dien XLPE dién ap 130/225 (245) kV
do ALCATEL ché tao

Bdng 4.50

cp

fo, (A) khi dit 3 cép

I (A) khi d3t 3 cép

Tiét dign| Dign Dign chéng 1n nhau c4ch nhau 2d
164 rd dung
o Qkm | uFAam dudi ddt khdng khf dudi d&t khéng khi
20°C | 30°C | 30°C | 80°C | 20°C | 30°C | 30°C [ 50°C
400R | 00778 | 04 510 440 630 500 550 475 700 560
500A | 00605 | 015 580 500 725 580 630 545 815 655
630R | 00469 | 0%
BOOR | 00357 | om 685 590 860 685 720 625 945 755
1000R | 00291 018 775 665 990 785 820 710 1095 | 875
1200R | 00247 | 020 865 745 120 8%0 925 800 ©4s5 | 995
930 800 | 1220 | 970 | 1000 865 1365 | 1090
6008 | 00186 | 024 120 965 | 1500 | fi9C 215 | 1045 | 680 | 1345
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Cap dong mt 16i cach diegn XLPE dién ap 290/500 (525) kV
do ALCATEL ché tao

Bang 4.51
lp (A) kni dat 3 cap lep (A) khi d&it 3 cép
Tiét dien| Dién Dién chdng )18n nhau céch nhau 2d

18i trd dung . o - - -

2 Qkm | uFkm dudi dft khang khi dudi ddt khéng khi
20°C | 30°C | 30°C | 50°C | 20°C | 30°C | 30°C | 50°C
800R 00221 013 930 795 195 945 1000 860 1310 045
1000R | 0076 015 1015 870 1335 | 1088 105 950 1480 1180
1000S | 00176 0% 1080 920 1430 130 s 1005 | 1580 | 1255
12008 0,0151 07 80 $90 1540 | 1270 | 0B5 | 1085 705 | 1355
16008 com3 018 1310 0 1790 | #60 | 1245 1245 2015 | %00

Cap nhém mét 16i cach dien ALPE
dien ap 290/500 (525) kV do ALCATEL ché tao
Bdng 4.53
lep (A) Khi %t 3 cép lep (A) khi d3t 3 cap
Tiét dign| Didn Dién chéng ian nhau céch nhau 2d

& trd dung » - —p -

e Qm | uFjem dudi aft %hong khi dudi dft khéng khi
20°C | 30°C | 30°C | 80°C | 20°C | 30°C | 30°C | 50°C
800R | 00367 | 013 750 640 960 760 800 685 1045 835
1000R | 00291 015 835 715 1090 860 900 770 1200 955
1200R | 00247 | 06 900 765 1185 935 970 830 1315 1045
1600S | 00186 c7 1065 905 1445 1135 165 995 B0 | 1270
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Pic tinh cd )y cila day din do Lien X6 (cG) ché tao

Bdang 4.59
VAt ligu Trong igng | Cudng dd gid | MBdun dan H& sf nhigt
diy dén rigng, N/dm® han aut, hé&i, Nfmm? nd dai, de™
N/rom?
Obng kéo cling 872 382 127.10° 7.106
Déng dé 872 529 127.10° ®8.0°
Nhém 265 7 - B+ 616.10° 23.0°%
Hop kim andordy (Al, Mg, Si) 265 294 - 343 (s5-558).0° 23.10°
Thép :
don TICO 77 540 96.0° 12.10°
bén TIC va TIMC  ° 77 B36 - 685(++) 96.10° 2.10°
trong diy nhdm 18i thép
va dy thép chéng sét 77 1175 196.10° ©.10°®
Céac s0 liéu tinh todn cia diy dong va
didy nh6ém do Lién X4 (cii) ch€ tao
Bang 4.60
Tiét dién Tiét dién Dudng kinh tinh | Dién trd khi nhigt | Khéi gng tinh
dinh mie, tinh todn, 104n coa day din, | d& 200C, Q/km | toén cua day dfn,
mm? mm® - mm khang I6n hon kg/km
M
4 a4 22 465 35
6 585 27 306 52
0 979 35 781 87
6 155 50 120 140
25 245 63 074 221
35 341 75 054 a23
50 485 89 039 439
70 683 07 028 6B
95 925 25 020 837
20 174 uo 0,158 1058
150 148 158 0123 138
85 180 74 0,103 127
240 234 27" 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 Tiét dién Dudng kinh tinh | Dién trd khi nhidt | Kh& lugng thn
dinh mulc, tinh toén, toan cua day, 48 20°C, Q/km toén cia day
mm? mm? mm khong I6n hen dfin, kg/km
A
® 159 51 198 a
25 247 6.4 128 68
35 34,4 75 0g2 85
50 495 90 054 138
70 693 07 046 o
95 933 124 034 257
120 17 \o 027 322
150 148 158 021 407
85 133 75 ov 503
240 239 200 0132 656
300 298 224 0,106 4
4D0 396 258 0,080 087
500 501 29,1 0,063 1376
600 604 320 0052 %658
S6 ligu €inh toan cia diy nhém 16i thép
do Lién X6 (cu) ché tao
Biang 4.61
Ti6t dién tinh toan coa Oudng kinh tinh todn, Dign trd khi
Tift dign ddy din, mm? mm rnigt d6 | Khé& wong
dinh muc +20°C, tinh toan
cta ddy | Phdn nhém Q/km, cuia diy
din, mm® | dén dien L& thép | Day dén L& thép | khéng I6n | adn, kg/km
cua ddy dén hon
AC
1) 0, 113 44 12 R 38
% 53 250 54 e 2,06 62
25 228 380 68 22 138 92
s 369 620 84 28 085 150
50 433 80 96 32 085 16
70 680 13 n4 s 046 275
95 954 159 135 45 033 386
120 15 220 152 80 027 492
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Ti¢p bing 4.61

150 143 266 70 66 021 617
185 81 344 10,0 75 o ™
240 238 431 216 84 0.132 997
300 205 56,3 242 96 0,107 1257

400 395 722 280 1o 0080 660

ACO
150 1“8 78 66 5.4 021 559

185 181 220 184 60 017 687
240 243 37 216 72 0,130 937
300 291 ar2 235 78 0,108 1008
400 a2 495 272 20 0,080 1501
500 482 597 302 100 0,065 1836
800 578 722 334 10 0055 2206
700 72 933 371 25 0,044 2756

ACY
120 6 266 155 66 0,28 530
150 17 U4 75 75 021 678
185 85 437 196 84 017 850

240 241 56,3 224 96 0,131 1m
300 207 722 252 no 0,106 1390
400 400 933 290 25 0079 1840

Dong dién cho phép cia diy khéng boc (diy tran),
do Lien X6 (cd) ch€ tao

Bdng 4.62
Day déng Day nhdm Day nh8m & thép
Ddng dign cho phép, Ddng dign cho phép, Ddng dién
Ti6t dign A Tist A Mi hidu cho phép khi
mm? dign day dén dit ngodi
Dat Dat trong | mm*® | D&t ngodi | D&t tra, A
ngoai o nha troi trong nha
4 50 25 10 75 55 AC - © 105
6 70 35 L] 105 80 AC - 25 135
0 95 60 25 135 T AC - & 170
B 130 100 35 170 35 AC - 50 220
25 180 40 50 2% 70 AC - 70 275
35 220 75 70 265 215 AC - 95 335
50 270 220 93 325 280 AC - 120 380
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Tiép bdng 4.62

DAy déng Day nhém Ddy nhém 1& thép
Dong dién cho phép, Dong dién cho phép, Dong dién
Tiét dién A Tiét didn A M3 hidu | cho phép
mm mm? day din | «hi dat
O34t ngodi | DAt trong Dit ngodi | DAt trong ngodi trdi,
troi nha troi nha A
70 340 280 120 375 310 AC - 150 445
95 L)< 340 150 440 370 AC - 185 515
120 485 408 185 500 425 AC - 240 610
- - - 240 610 - AC - 300 700
. - . - . - AC - 400 800 .
- - - - - - ACY - 300 710
. . . . . . ACY - 400| 865

Déng dién .phu tii cho phép cda diy din va day chom ruot ddng
c6 cach dién béng cao su va PVC, A do Lién Xé (ci) ché tao

Bédng 4.63
Tiét dign ruét, Day dén dé 18 Day dén mat rudt dit trong cimg mét &ng
2 .
mm 8 ngodi hai day ba day ot diy
05 1 R . .
075 15 - - .
1 17 % 5 “
15 23 <) 7 *
25 30 27 25 25
4 41 38 35 30
6 S0 46 42 40
10 80 70 80 50
o 10 8s 80 75
35 170 135 ©s 5
50 215 95 70 150
70 270 225 210 85
120 385 315 290 260
50 440 360 330 )
185 510 - - -
240 605 ) ) -
300 695 - - -
400 830 R . i

Khi xéc dinh sf day din dat trong cing mét éng thi khéng tinh dén day
trung tinh cua té thBng dién xoay chifu ba pha bn ddy.
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Dong dién phy tii cho phép cia diy din ruit mhom o6 cach diga
bing cao su va PVC, A do Lién Xd (ci) ch€ tao

Bang 4.64
Tiét dign rudt, | Dy dén dé 16 Day din mot rudt dat trang cing mot &ng
mm? 8 ngodi dai diy ba day bén day

25 24 20 ) 9

4 32 28 28 23

6 39 36 a2 30

10 55 50 47 39

% 80 60 60 55

25 105 85 80 70

35 130 100 95 85

50 165 40 130 120

70 210 75 185 40

95 255 215 200 75

©0 205 245 220 200

150 340 275 255 .

185 390 . -

240 485 - .

300 535 -

400 645 -

Khi xac dinh s& ddy din dit trong clng mét 8ng, khdng tinh dén day
trung thh cua hé thBng xoay chibu ba pha bén day.

Déng dién phy tii cho phép cia cap rujt déng cé ciach dién
bing gidy t4m nhya thong va nhya khong chay c6 vo chi
hay nhém dit trong dft do Lién X4 (c@) ché tao, A.

Bdng 4.65
Cép ba rudt Cép bbn rudt
6 kV 10 kV dudi 1 kV
Tift &dn rudt,
mm? Nhiét d& cho phép cua rubt cép, °C
65 60 80
4 . . 50
6 - - 60
0 80 - 85
1B 105 95 15
25 135 120 150
35 160 150 175
50 200 180 215
70 245 25 265
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Tidp bang 4.65

Tié dign rudt,
mm?

Cép ba rudt

Cép bbn rudt

6 kV

10 kV

dudi 1 kv

Nhigt d& cho phép cda rubt cép, °C

65 60 80
95 295 265 310
120 340 310 350
150 390 355 395
185 440 400 450
240 510 460 -

Dong di¢n phy tii cho phép coa cap rugt ddng o cach dig¢n
bing gify tdm nhya théng vi nhia khong chiy o6 vd chi hay
nhom dit trong dit do Lién X6 (ch) ch€ tao, A.

Bdng 4.66
Cap ba rubt Cép bén rudt
Tiét dien rubt, 6 KV 0 &V dudi 1 kV
2
mm Nhiat d& cho phép cda rubt cap, °C
65 60 80
35
45
10 55 60
® 65 60 80
25 90 85 00
35 W 105 120
50 15 135 15
70 75 %5 85
95 215 200 215
120 250 240 260
150 290 270 300
85 325 305 340
240 375 350
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Dong dién phy tii cho phép ci-. cap ruft nhém 6 cach dién
bang pify tim nhya thong vA nhda khong chay, vo chi
hay ohém it trong d4t do Lién X6 (ci) ché tao, A.

Béng 467
C4p ba rudt Cép bln rust
6 kV 10 kV duds 1 kV
Tiét dign rudt, mm?
Nhigt d8 cho phép cia rudt cap, °C
65 60 80

4 38
6 - 46
10 60 - 65
16 80 75 20
25 05 80 ns
35 125 fis 135
50 155 140 %5
70 90 165 200
95 225 205 240
120 260 240 270
150 300 275 308
185 300 30 345
240 390 355

Déng dign phy tdi cho phép ciia cip ruét nhém o6 cach di¢n
bing gidy tdm nhya théng va ninta khong chay, vo chi hay
nhom dit trong dfit khéng khi do Lién X6 (cii) ché tao, A

Bang 4.68
Cép ba rubt Cép bén rudt
Tiét dign ruét, 6 kV 0 kV dudi 1 kV
mm?
Nhiét dé cho phép caa rudt cap, °C
€5 80 80
4 . 27
6 . 35
0 42 - 45
% 50 46 60
25 70 85 75
35 85 80 95
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Tiép bdng 4.68

Cép ba rudt Cap bén rudt
6 kV 10 kV dudi 1 kV
Tiéy dign rudt,
2 ‘ Nhi8t d6 cho phép cia rudt cap, °C
mm )
65 860 80
80 10 105 0
70 135 30 » 140
85 165 158 %5
120 180 185 200
150 225 210 230
185 250 235 260
240 290 270

Dong dién phy tii cho phép coa cap o6 cach dién bing gidy tim nhua
cach dién, vo bing PVC (ma higu BM, ABM, ABM)
dat trong dit do Lién Xé (cd) ché tao, A.

Bang 4.69
Cép dudi 1 kV
Tidt dién, Rugt d6ng Ruét nhdm
mm?
ba rudt bén rudt ba rudt bén rudt
Nhiét d6 cho phép clha rudt 65°C
4 50 40 40 30
6 70 60 585 45
0 %0 80 .70 60
B 125 15 95 30
25 150 135 115 105
35 90 170 45 10
80 230 205 175 160
70
h ]
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Cim khang cia

duong diy trén khong

day dfin ddng va nhém, x, ($¥/km)
Bdng 4.70

Khoang Ma higu day dén
céch

trung
binh

hinh hoc | M6 | M-I0 | M-16 | M-25 | M-35 | M50 | M-70 | M-95 | M-120 | M-150 | M-185 | M-240 |M-300
gida A16 | A-25 | A-35 | A-B0 | A-70 | A-95 | A-120 | A-150 | A-185

che diy

din, mm
400 0371|0355 | 0333 | 0319 | 0308 | 0297 | 0,283 (0274 - - - - -
600 0397 | 0,381 | 0,358 | 0,345 | 0,336 | 0,325 | 0,308 | 0,300 | 0292 | 0,287 | 0,280 - -
800 0,415 | 0399 | 0377 | 0,363 | 0352 | 0,344 | 0327 | 0,318 | 0,310 | 0.305 | 0,298 - -
000 0,429 | D413 | 0391|0377 | 0,366 | 0355 | 0,341 | 0332 | 0324 | 0319 | 0313 | 0,305 | 0,288
1250 0443 | 0427 | 0405 | 0,391 | 0,380 | 0,369 | 0,355 | 0,346 | 0,338 | 0333 | D327 | 0,3V | D3N
1500 - 0438 | D416 | 0402 | 0,391 | 0,380 | 0366 | 0,357 | 0,349 | 0,344 | D338 | 0,330 | 0323
2000 - 0457 | 0435 | 0421 | 0410 | 0298 10385 | 0,376 | 0,368 | 0,363 | 0357 | 0,349 | 0,342
2500 - - 0449 | 0435 | 0,421 | 0413 | 0399 { 0,390 | 0,382 | 0377 | 0,371 | 0363 | 0363
3000 - - 0,460 | 0,446 | 0,435 | 0423 | 0,410 | 0,401 | 0,393 | 0,388 | 0,382 | 0,374 | 0374
3500 - - 0,470 | 0,456 | 0445 | 0433 | 0,420 | 041 | 0,403 [ 0,398 | 0,392 | 0,384 | 0377
4000 - - 0,478 | 0464 | 0453 | 0441 | 0,428 | 0,419 | 0,41 | 0406 | 0400 | 0,392 | 0,385
4500 - - 0471 | 0,460 | 0448 1 0435 (0426 | 0418 | 0413 | 0407 | 0,399 | 0,392
5000 - - - - 0467 | 0456 | 0442 | 0,433 | 0,425 | 0420 | 04M | 0,406 | 0,399
5500 - - - - - 0462 | 0448 | 0,439 | 0,431 | 0426 | 0,420 | 0,412 | 0,405
6000 - - - - - 0,468 | 0454 | 0445 | 0,437 | 0432 | 0,426 | 0,418 | 0,411
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Dung din cha dubng day trén khéng,
. 1
day nhém léi thép, bo(m,ll){‘)

Bang 4.72

Ma hiéu day din

gida |AC70| AG- | AC- | AC- | AC- | AC- | AC- | AC- |ACY-|ACY-|ACO- | ACO- | ACO-
cho dly 95 | 120 | 150 | 185 | 240 | 300 | 400 | 300 | 400 | 300 | 500 | 600

30 279 | 287 | 292 | 297 | 303 | 310 - - - - - - -
35 273 | 281 | 285 | 290 | 296 | 302 - - - - - - -
40 268 | \71 | 279 | 2B5 | 290 | 296 - - - - - - -
45 262 | 269 | 274 | 279 | 284 | 289 - - - - - . -
50 258 | 265 | 269 | 274 | 282 | 285 - - - - - - -

Khodng
céch
rung
birh
nnh hoc |AC-7a| AC- | AG- | AC- | AG- | AC- | AG- | AG- |ACY-|ACY-|ACO-| ACQO- | ACO-
gida 95 120 150 188 240 | 300 | 400 | 300 | 400 | 300 | 500 | 600
cadc diy
din m

M4 higu ddy din

55 267 | 270} 271 | 280 | - - - . . ) .
60 - - - - | - |276| 281 | 288 | 284 | 201 | - . -
65 - - - | - | -+ | - |278| 284 | 280|287 | - - -
70 - - - - |- - | 274 | 278 | 277 | 283 | - - -
75 - . - - | - | - |an|2re| 273|280 | - -
80 - - - -1 - | - | 289|273 | 270 | 277 | - - -

85 - - - - - - | 267 | 270 | 268 | 275 | - - -

90 ) - - - - -] - - - | 266 | 274 | 278
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Hé s6 hi¢u chinh k; vé nhi¢t d cia méi truong
xung quanh déi vdi phu tai cta cap,
diy din cich dién va khong cach dién

Bang 473

Nhiét l Nhiét He s8 k, khi nhigt d8 cla méi trudng xung quanh 13, °C
dé fo ]}
tidu | 160
chudn | nh&t
cua | cho
m& | phép -5 -0 45 +10 +15 +20 | +25 | 430 | 435 | H40 | +45 | +50
truong | cua

xung | day,

lquanh | °C

' °oc

1B 80 14 1 108 | 104 100 | 096 | 092 | 088 | OB3 | 078 | 073 | 068
25 124 | 120 | 17 | 113 | 109 | 104 | 100 | 095 | 090 | 085 | 080 | 074

L 25 70 129 | 124 | 120 115 i 105 | 100 | D84 | 088 | 0OB1 | 074 | 08?7

15 65 118 14 110 105 | 100 | 095 | 089 | 084 | 077 | 071 | 063 | 055
25 132 | 127 | 122 117 112 | 106 | 100 | 094 | 087 | 079 | O71 | 061
5] 60 1,20 116 112 106 | 100 | 094 | 088 | 082 | 075 | 067 | 057 | 047
25 136 131 | 125 | 120 | 113 | 107 | 100 | 083 | 085 | 0,76 | 066 | 054

H¢ sd hi¢u chinh k, vé s6 diy cap cing dit
trong mot ham cap hodc mét ranh duoi dat

Bdng 4.74
Khoang S8 s¢ chp
céch gida
céc sg
cap, mm 1 2 3 4 5 6 7.1
100 100 0.90 085 080 078 075 07
200 100 092 087 084 082 0,81 08
300 100 093 0,90 087 086 0,85 c8
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B4 ndi cip ngAim trung ap do

CEET (Phap) ché tao

Bang 475
. =
Dign 4p (kV) (t&i da) Tidt dién, mm? Ki€u miu (tham khao) }
]
g5 - 150 RTU 7/150
72
185/300 RTU 7/150
50/150 RTU 12/150
12
150/300 RTU 12/300
25/50 RTU 25/50
25 50/150 RTU 25/150
150/300 RTU 25/300 ‘
35/50 RTU 36/50 |
35 50/150 RTU 36/150
| 150/300 RTU 36/300
Bo dau cap trung ap do CEET (Phap) ché tao
Bang 4.76
| Dign ap (kV) C3 mm? Trong nha Ngoai troi
1181 XLPE 116} XLPE
35 -70 EUI-S-15/1 EUEP-S-15/1
12 té 75 95 - 300 EUI-S-15/3 EUEP-5-15/3
400 - 800 EUI-S-15/4 EUEP-S-15/4
3 161 XLPE 3 I16i XLPE
(ec6 mang bao) (cé mang bas)
124 75 16 - 50 ETI-15/0 ETEP-15/0
50 - 120 ET-15/1 ETEP-15/1
120 - 300 ETI-15/3 ETEP-15/3
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Tiép bdng 4.76

oien 4p, (kV) C3 (mm?) Trong nha Ngoai trdi
3 181 PILC (0é dal) 3 18) PILC (ed dul)
Rt 75 35 - 50 EXI-C-15/0 EXEP-C-15/0
70 - 120 EXI-C-15/1 EXEP-C-15/1
150 - 300 EXI-C-15/3 EXEP-C-15/3
1 sgl XLPE 1 sql XLPE
25 - 50 EW-5-24/0 EUEP-S-24/0
24 hodc 25 35 - 150 EUI-S-24A1 EUEP-S-24/1
150 - 300 EUIS-24/3 EUEP-S-24/3
400 - 630 €UI-S-24/4 EUEP-S-24/4
800 - 1200 EW-S-24/8 EUEP-S-24/5
3 egl (c6 ming beo) 3 sl (¢6 midng bao)
XLPE PILC XLPE PiLC
24 hodc 25 35 - 50 ETI-24/0 ETI-24/0 ETEP-24/0 EXEP-24/0
70 - 120 ETI-24/0 EXI-24/0 EYEP-24/0 EXEP-24/0
150 - 300 EXi-24/3 EX(-24/3 ETEP-24/3 EXEP-24/3
1 s¢l XLPE 1 8¢l XLPE
36 35 -85 EW-S-36/1 EUEP-5-36/1
50 - 300 EW-S-36/3 EUEP-S-36/3
3 sgi (cé mAng bao) 3 ayl (céd ming bao)
38 XLPE PILC XLPE PILC
35 - 150 ETI-36/1 EXi-36N1 ETEP-38/1 EXEP-36/1
150 - 300 ETI-36/3 EXI-36/3 ETEP-36/3 EXEP-36/3
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B¢ dau cap XLPE, ba léi, dien ap 3,6/6 (7,2) kV

do SUCOFIT ché tao

Bing 4.77
Noi ding |
M3 hiéu Dign 4p | - trang nha Diu cét
F - ngodi rdi
SMST-8-GX3A1 36/6/(72) kV I % - 70 mm?
SMST-81-GX381 36/6/(7.2) kV I 16 - 70 mm?
SMST-6-GX3C1 36/6/(72) KV I 6 - 70 mm?
SMST-6F-GX3B1 36/86/(72) kV F % - 70 mm°
SMST-6F-GX3C1 36/6/(7.2) kV F % - 70 rmm>
SMST-6-GX382 36/6/(72) kV I 50 - 150 mm2
SMST-61-GX3C2 36/6/(7.2) kV i 50 - B0 mm?
SMST-81-GX302 36/6/(72) kV I S0 - 150 mm?
SMST-6F-GX382 36/6/(7.2) kV F 50 - 80 mm?
SMST-6F-GX3C2 36/6/(72) kV F 80 - 150 mm®
SMST-6F-GX3D2 36/6/(7,2) KV F 50 - 150 mm>
SMST-6-GX3B3 36/6/(72) kV I 20 - 300 mm?
SMST-8-GX3C3 38/6/(7.2) kV | 120 - 300 mm?
SMST-81-GX3D3 36/6/(7,:2) KV I 120 - 300 mm?
SMST-6F-GX3C3 36/6/(7.2) kV F 120 - 300 mm?
SMST-6F-GX3D3 36/6/(72) kV F 120 - 300 mm®
Bo dau cip XLPE, mét 16i, di¢gn ap 6/10 (12) kV
do SUCOFIT ché tao
Bang 4.78
Noi dung
Mi hiu Dign 4p | - trong nha Déu cbt
F - ngodi tréi

SMTS-101-GX100 6/10 (12) kV I 10 - 16 mm?
SMST-0F-GX100 6/10 (12) kV F 10 - % mm?
SMTS-10-GX101 6/10 (12) kV I % - 50 mm?2
SMST-10F-GX101 6/10 (12) kV F % - 50 mm?
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Titp bing 4.78

Noi dong
Ma iy Dign 4p | - trong nha Diu obt
F - ngodi tr&i
SMST-10-GX102 6/10 (12) kV I a5 - 120 mm?
SMST-1OF-GX102 8/Y0 (12) kV F 35 - 120 mm?
SMST-10-GX103 810 {(12) kV ) 95 - 300 mm°
SMST-10F-GX103 610 (12) kV F 95 - 300 mm°
SMST-1-GX 104 6/10 (12) kV I 150 - 500 mm®
SMST-1F-GX104 610 (12) kV £ 150 - 500 mm®
SMST--GX105 6/10 (12) KV ) 400 - 000 mm?
SMST-10F-GX105 610 (12) kV F 400 - 000 mm?
Bo dau cap XLPE, mét 16i, dien ap 12/20 (24) kV
do SUCOFIT ch€ tao
Béang 4.79
Nai ding j
Ma higu Dién 4p | - trong nha Tift didn cap
F - ngodi tr&s

SMST-201-G X101 12/20 (24) KV ) 6 - 50 mm?
SMST-20F-GX 101 12/20 (24) kV F %6 - 50 mm?®
SMST-20i-GX102 12/20 (24} kV [ 25 - 95 mm?
SMST-20F-GX102 12/20 (24) kV F 25 - 95 mm?
SMST-201-GX 103 12/20 {24) kV f 70 - 240 mm?
SMST-20F-GX103 12/20 (24) kV F 70 - 240 rm?
SMST-20:-GX104 12/20 (24) kV I 120 - 400 mm?
SMST-20F-GX104 12/20 (24) KV F 120 - 400 mm?
SMST-20-BX 105 12/20 (24) WV | 300 - 800 mem®
SMST-20F-GX105 12/20 (24) kV F 300 - 800 mm?>
SMST-201-GX 106 /20 (24) kV t 500 - 1000 mm?
12/20 {24) kV F 500 - 1000 mm?

L SMST-20F-GX106
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B6 dau cap XLPE, ba I6i, dién ap 12/2024) kV

do SUCOFIT ché tao

Bang 4.80
N&i dung
M higu Dign 4p | - trong nha Déu cft
F - ngodi troi
SMST-201-GX3B2 12/20/(24) kV l 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?
SMSY-20F-GX3D2 12/20/(24) kV F 25 - 70 fm?
SMST-20F-GX3E2 12/20/(24) kV F 25 - 70 mm?
SMST-201-GX3C3 12/20/(24) kV | 95 - 240 mm®
SMST-20-GX3D3 12/20/(24) kV | 95 - 240 mm?
SMST-201-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 - 24D mm?
SMST-20i-GX3C4 12/20/(24) kV ) 185 - 400 mm?
SMST-20-GX3D4 12/20/(24) kV | 185 - 400 mm?®
SMST-201-GX3E4 12/20/(24) kV I 185 - 400 mm?
SMST-20F-GX3D4 12/20/(24) kV £ 185 - 400 mm?
SMST-20F-GX3E4 12/20/(24) kV F 185 - 400 rmm?
SMST-201-GX3C5 12/20/(24) kV I 300 - 800 mm?
SMST-201-GXaD5 12/20/(24) kV I 300 - 800 mm?
SMST-201-GX3E5 12/20/(24) kV ( 300 - 800 mm®
SMST-20F -GX3D5 12/20/(24) KV F 300 - 800 mm?
SMST-20F-GX3E5 12/20/(24) kV F 300 - 800 mm®
Bo6 diu cap XLPE, ba l6i, digc ap
18/30 (36) kV do SUCOFIT ché tao
Bang 4.81
Noi ding
Ma hidu Dién 4p { - trong nha Tift dien cap
F - ngoal tréi

SMST-301-GX3C3 18/30 (36) kV { 35 - 120 mm?
SMST-301-GX3D3 18/30 (36) kV | 35 - 120 mm?
SMST-30-GX3E3 18/30 (36) kV | 35 - 120 mm®
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Tiép bang 4.81

Ndi ding

Mi hidu Dign 4p | - trong nha Tiét dign cap

F - ngoai troi

SMST-30F-GX3C3 18/30 (36) kV F 35 - 120 mm?
SMST-30F-GX3D3 18/30 (36) kV F 35 - 120 mm?
SMST-30F-GX3E3 18/30 (36) kV F 35 - 120 mm?
SMST-301-GX3C4 18/30 (36) kV [ 85 - 240 mm?
SMST-301-GX3D4 18/20 (36) kV } 95 - 240 mm?
SMST-301-GX3E4 18/30 (36) kV, [ 95 - 240 mm?
SMST-30F-GX3D4 18/30 (36) kV F 95 - 240 mm?
SMST-301-GX3E4 18/30 (38) kV F 95 - 240 mm?
SMST-30L0X3D5 18/30 (36) kV ( 185 - 630 mm?
SMST-30F-GX3E5 18/30 (36) kV I 185 - 6§30 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 7,2 dén 36 kV, cach dién cao su va
nhya tdng hop, khong dai thép do FURUKAWA ché tao

Bang 482
Tiét dién cap Kich thude (mm) ]
Ug (KV) mm? M higu
A B
25 - 50 SP-72-B-1-0 180 ~500
70 - 120 SP-72-B-2-0 190 ~800
72 150 - 180 SP-72-8-3-0 200 ~600
240 - 300 SP-72-B-4-0 210 ~650
400 - 500 SP-72-®-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-2-B-2.-0 190 ~600
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Tiép bdng 4.82

Tiét dién cap Kich thude (mm) —\
Ugm V) mm? Ma higu
A B
L95-150 SP-2-B-3-0 200 ~600
185 - 300 SP-2-B8-4-0 210 ~650
@
400 - 500 SP-2-8.5-0 260 ~B00
630 SP-12-8-6-0 270 ~800
25 - 35 SP-175-B-1-0 190 ~550
50 - 95 SP-w5-B-2-0 200 ~ 800
©0 - 185 SP-ws-8-3-0 210 ~B50
A
240 - 300 SP-175-8B-4-0 220 ~700
400 - 500 SP-75-8 52 -0 270 ~800
630 SP-175-8B -6 -0 280 ~800
25 - 50 SP-24-8B-1-0 220 ~B50
70 - 150 SP-24-8B-2-0 240 ~ 700
24
185 - 240 SP-24-B-3-0 250 ~750
300 (400) SP-24-B-4-0 280 ~800
50 - 70 SP-3-8-1-0 280 ~800
95 - 150 sP-36-8-2-0 280 ~ 800
38
185 - 400 SP-3-8-3-0 300 ~B0O 1
L 500-630J SP-%-B-‘-DJ 300 ~ 850 ‘l
Ghi chi: 1 O vubng trong mi hidu ghi tiét dién cdp cén néi ;

2 A la dd dai 1 chd béc vo cap d&n gida didm nb,
B A dé dai toan bj doan nédi,
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BY néi cip dién ap tit 7,2 dén 36 KV, cach dién bing cao su
va nhiya ting hdp, khong dai thép do FURUKAWA ché tao

Bdng 4.83
Tigt dien cépT Kich thude (rom) W
Ugm (V) mm? M3 higu
A B L
| _
[ 25 - 50 8P -72-38-1-01 800 » 350 ~ 1200
72 70 - 120 8P -72-38 -2 .00 600 J 350 ~T1300
150 - 185 SP-72-38-3-0 700 J 400 ~1400
240 - 300 SP-72-38-4-0 750 } 400 ~ 1500
] s“ﬁ
16 - 35 SP-12-38-1-0 600 350 ~1200
— i
50 - 95 §SP-1R-3B-2-0 600 aso ~&
2
ﬁzo-xss SP.12-38-3-0) 700 400 ~ 1400
240 - 300 SP-12-38-.4-0 750 400 ~1500
-
25 - 35 8P - 75-38 -1.00 600 350 ~1300
50 - 95 SP-75-38-20 700 400 ~1400
175 =
120 - 185 SP - 75-38 -3 .00 750 400 ~1500
240 - 300 SP-.175-38 -4 0 800 400 ~1600 B
25 - 50 SP.-24-38-1-CJ 800 350 J ~1500
70 - 150 SP-24-38.2-00 850 400 1~1600 J
24
185 - 240 SP -24-38-3-03 900 450 ~1700
L
| 300 (400) SP-24-3B-4-DJ 1000 500 ~100
25 - 50 SP-36-38-1-0 920 470 ~ 1800
36 70 - 150 SP-36-38-2-0 1020 520 ~1900
185 - 240 SP-36-38-3-0 120 570 ~ 2100

Ghi chi: 1. O vubng trong ma higu d& ghi ti€t dién cap ndi
2 A B- khodng cich 1 ch béc vé cip 2 phia 16 diEm gida ohd nb,

L - chiéu dai toan bd chd nd :
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By néi cap dién ap 7,2 dén 36 kV, cach dién cao su va
nhya téng hop, c6 dai thép do FURUKAWA ché tao

2. A B - khodng céch tU chd béc vo

L - chiu dai toan bé chd néi.

cdp dén gida diém ndi,

Bang 4.84
Tiét dign cép—]—_ Kich thude (mm)
Ugm (kV) mm? Mz higu -
A B L
25 - 50 SP-72-3A-1-0 750 450 ~ 1500
72 Lm - 120 SP.72-31-2-0 750 450 ~1500
150 - 185 SP-72-3A-3-0 800 500 ~1600
240 - 300 SP-72-3A-4.0 850 550 ~1700
% - 35 SP-12-3A-1-D 750 450 ~1500
50 - 95 SP-.12-3A-2-0 750 450 ~1500
" |
120 - 185 SP-12-3A-3-0 800 500 ~1600
— —
240 - 300 SP-12-3A-4-D1 850 550 ~ 1700
25 - 35 SP-m5-37A-1-0 750 450 ~1500
50 - 95 SP.-75-3A-2-0 750 450 ~1500
75
120 - 185 SP-175-3A-3-0 BOD 500 ~1600
240 - 300 SP-W5-3A-4-0 850 550 ~1700
25 . 50 SP-24-3A-1-0 820 570 ~1800
70 - 240 SP-24-3A-2-0 1020 570 ~1900
24 -
300 (400) SP-24-3A-3-0 120 620 ~2100
|
35 - 180 SP-36-3A-1-01 1020 570 ~19oo4
36 Lﬁm SP-36-3A-2-0 1120 620 ~ 2100
400 SP-36-3A-3-01 1220 670 ~2200
Ghi chiz 1 O vubng trong ma higu dé ghi ti€t dién cdp ndi
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5. MAY CAT DIEN

Mdy cit dién 1a thigt bi déng cidt mach dién cao 4p (trén 1000 V).
Ngoai nhiém vu dong cét dong dién phu tdi phuc vu cho cbng tdc vén
hanh, mady cAt con cd chdc ning cAt ddng ngidn mach d€ bio vé cde phén
tu cia hé théng dién.

May cat it dau : ddu lam nhiém vu sinh kh{ dap tét hé quang, cach
dién 1a ch4t rédn.

May ctt nhidu dou : diu vira lam nhiém vy cich dién vita lJam nhidm
vu dap h6 quang.
Méy c4t khong khi : dung khi nén dap t4t hé quang.

May cét chan khong : h8 quang dugc dip téAt trong méi trudng chan
khéng.

Maéay cdt tu sinh Rhi : dung vat liéu cich dién tu sinh khi & nhiét
d6 cao d€ dap tat hé quang

Méy cdt dién tiz - hd quang bi luc dién ti ddy vao khe hd hep va
bi d4p tat trong dd.

May cdt phu tdi : d6 chinh 1A dao cdt phu tdi dung k& hgp véi chu
chi. Dao cit phu tai c6 nhiém vu ddng cit dong phu tdi, con cdu chi
lam nhiém vu cAt ngin mach.

DE dam bao khid nang dap tit hé guang, ngudi ta ch& tao trong
buéng dap hé quang 1, 2, 3, 4, 5, 86, 7, 8 v.v.. ch8 cit tiy theo cdp
dién ap. Cap dién 4p cang cao cAng bS tri nhidu chd cit.

Miay cdt dien ducge chon va ki€m tra theo cdc diéu kién ghi trong
cic bang sau :

Bang 5.1
Cac dizu kitn chon va kiém tra may cit

D¢l lugng chon v kidm tra Dldu kidn

pDign 4p dinh mdc, kV
Déng dién dinh mic, A

Usmvc 2 Ugmio

lammc 2 b
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Tiép bing 5.1

T
Dgi lupng chon vi ki8m tra Oidu kidn
Ddng dién cét diph mic, kV leam =
Céng suflt cit dinh mde, MVA Seam = SN
Déng dign 6n dinh déng, kA laam > iy
Ddng dién &n diph nhidt, kA Inpam =l  _ad
Inh dm
Dieu ki¢n chon va kiém tra may cit phy tii
Bdng 52
Dal wong chon v kidm tra Difu xidn
Dién 4p dinh mic, kV Ugmme 2 Ugmip
Ddng dign dinh mice, A YamMe 2 b
Ddng dign 6n dinh ddng, kA lagm 2 b
Ddng didn &n dinh nhidy, kA bhdm = lo J ;J_ld
nh.dm
. . N { |
Déng dign dinh mie cdu ohl, A mee B‘_ e
Dang dién cit diph mde, kA o > .
Céng suft cit dinh mie clu chi, MVA cdm =

Vi du 5.1. Chon mdy cit va dao cach ly cho mach may phat dién vai
cac s8 liéu cho sauv day :
Dién dp ludi dien Uy p = 10 kV
Dong dién cudng bic 1, = 3,61 kA
Dong dién ngin mach chu ky I” = 544 kA

GIAI

Can cd vao cac s8 litu dd cho chon may cat MI-10 va dao cfch ly
PBK~10/4000 do Lién X& (trudc day) ch& tao. K&t qua kifm tra cdc théng
86 ky thuat cho theo bang sau :
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Bang két qua lya chon va ki€m tra may ciit dién

Ciéc dei lrgng chon vi kilm tra K&t qua
Dign Ap dinh muc, kV Usmue = 0 = Ugmip
Déng dign dinh mic, kA lgmc = 5 = Iy = 361
Dong dign cit dinh mde, kA legm = 105 = I' = 544
Céng suft cdt dinh muc, MVA Scgm = 1500 > 5" = ¥3.10.544 = 94112
Dong &n dirh déng, kA lagm = 300 > iy, = V3.18.544 = 128

Bang k&t qua chon va ki€m tra dao cich ly

Cde dai lugng chon va kilm tra K&t qua
Uén é.p dlnh mdc‘ kV Ud'ﬂDCL =10 = UdmLD
Ddng didn dinh mue, kA lamocL = 4 > lep = 381
Ddng 6n dinh ddng, kA lggm = 200 > 1, = 138
Dong 6n dinh nhidt, kA khéng cdn ki€m tra

Trong hai bang trén khéng cdn kifm tra may cAt vA dao cach ly
theo diéu kién 6n dinh nhiét vi ching déu o5 dong dinh muc 19n hon 1 kA

Vi du 5.2: Yéu cdu lya chon MC1l, MC2 phia cao dp tram bién 4p
trung gian 110/10 kV dat hai may bién 4p 2 x 10.000 kVA cc sg do trén
hinh 5.1. Bigt 1"y = 20 kA.

-—

N
no kv
MC/ MC2
2 x 10000 kVA @
l 10 kV l

Minh 8.1. S0 d8 tram bién 4p trung gian TO/0 kV
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GIAI
Dong dién cudng bdec qua MC1 va MC2 chinh 12 dong qua tii su c8
khi cit mét bi&n ap

10.000

Chon ding hai may cit 110 kV do Schneider ché& tao ed cdc théng
s8 cho trong bing sau :

Loal may cét de kV) r lam (A) TINm” (kA)J lnas (KA} Uxungsét (kV)
|

|
SB6 { 123 2000 100 40 550
- | l [
Vi may cAt o6 Iy, = 2000 A khéng cin ki€m tra diéu kién 8n dinh
nhiét. Cdc didu kién chon vd kifm tra khac cho trong bang sau :

L Cic dal luong chon v kidm tra T K&t qud -
Dién 4p dinh muc, kV Ugmme = 123 > Ugmp = M0

Déng dign dinh mie, A lamc = 2000 > Iy, = 7357

D3ng dién cit dinh mule, kA beam = 40 > " = 20

Céng suft ¢t diph mdc, MVA Secam = Y3.leem Yammce > 8" = Y3 .I"Ugmin
t)bng 8n dinh déng, kA LI‘,.dm =100 > iy = 18Y2.20 = 5076

Vi du 5.3. Tram bi€n ap trung gian ngoai tr8i 110/35 kV cdp dién
cho mo6t huyén diat 1 mady bign 4p 10.000 kVA <6 so d8 cho trén hinh
52. Yéu cdu lua chon méy cAt phia 35 kV, biét ring ngin mach tai
thanh c4i 35 kV cd tri s6 " = 10 kA.

GIAI

Biét rdng cdc tram bién dp trung gian clp dién cho cdc phu tii néng
thén thudng non tai, khi cin thi&t trong nhing gid cao di€ém cd thé cho
phép qua tai 26%. Vay :

10.006
Lo = Igga = 125.Tanma = 125 - =3z = 20644 A

I, chinh 12 dong dién 16n nhit qua may cit téng MCT 35 kV, céc
may cdt ddu 4 tuyén day 35 kV cd dong cudng bic bing 1/4 dong cudng
bic qua may cit téng bang 51,6 A
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10000 - 110/35

y
MCT
N
35KV é
MCt o me2 M3 M4

i )
y ¥
Hinh S.2, So d6 tram bidn &p trung gian 1C/35 kV
cdp dién cho mdét huyén néng nghie

Chon dung may cidt 35 kV dat ngoai trdi do Siemens ché€ tao,

co

dong dinh mic thdp nhit 630 A. Cédc thong s8 ky thuit cda may cit cho

trong bang sau :

Loai may cit

Udm (kV) Ir.lrn (A) IN:M (kA) UN (kV) [Nrnax (kA)

]

3BGHES L 36 630 ® % %0

Bang k&t qua chon vA ki€m tra

Céc dal ivgng chon vd kidm trs Kt qud
©ién 4p diph mic, kV Ugnme = 36 > Ugnp = 35
Dong didn dinh mic, A lymne = 630 > I, = 20844
Dong dién cit dinh mdc, kA leam = ®>1"=10
Cong sufdt cit dinh mic, MVA Scam = ¥3.36.96 > ¥3.10 35
Dong 8n dinh ddag, kA lgam = 40 > i, = V2.18 10 = 2538
Dong 6n dinh nhidt, kA lnam = e = 6 >> I =0 v -
nh.dm
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Trong bang trén vi ngin mach xa nguén nén I, = I7, tig = 02s.
Qua bang ki€m tra nhan thfy chon mdy cAt nhu trén hoan toan théa
man moi didu kién ky thuat.

Vay chon & méay cit leai 36G1-El6 dit ngoal trgi do Siemens ché tao.

Vi du 5.4. Tram phan phdi trung tidm 22 kV cia mét nha may co
l6n ¢6 so d3 nhu 3 hinh 5.3. Yéu cdu lua chon cic mdy cat trén sg dé.
Biét ring cong sudt tinh todn cia nha mdy §, = 8.000 kVA Nha may
duge cdp dién ti tram bién 4p trung gian 110/22 kV cach 3 km bing
DDK-2AC-95, may cidt ddu ngudn loai 8BJ50 cd 1,4, = 25 kA

2AC-95, 34m

| L
T T Bl |
A A 57 »
:
:] MC1 E] MCE MC3 [im’ﬁ
\/
v N ¥
(
v ¥ Y v
- e — - - — \ —_— -t
8 /6 ra 8/8 ra

Hinh 5.3. Tram phan phdi trung tdm 22 kV cda nhd may
theo s6 d8 mét hé thdng thanh abép c6 MCLL

GIAI

Khi mét dudng day cung cdp bi su ¢, toan bd phy tadi tinh toin
cia nha mdy truyén tai qua dudng day cdn lai va MC téng :
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_ _Se _ 800 _ .o,
& = V3 Uy, V5.22
Dong dién cudng bdc qua cidc may cAt nhédnh bé hon rdt nhiéu.

Chon dung loai may cat hop bo 8DCl1 cach dién SF, do Siemens
ch€ tao, ¢6 cac théng s6 ky thuit ghi trong bang sau :

1

Loai tu Ugm {kV) lam (A) Inmax, (KA} N1 (KA)

8DCH 24 1280 125 25

Dé& kiém tra kha nang cAt ngdn mach, cin tinh dong ngin mach qua

may cit t§ng MCT, may cat lién lac MCLL va cdc may cit nhdnh MC1
dé&n MC16.

Chi cfn tinh mét difm ngin mach trén thanh gdp 22 kV clia tram
phan ph6i trung tdm. MAy cAt lién lac thudng md. So d8 thay thé€ tinh
ngéin mach nhu & hinh 5.4.

N
‘—i: 2AC - 95, 3 km ]
88450 mMcT
B8ATG
P / N
X D Xy
i~ & E— —
— ] L] |

Hinn 5.4. Sd df nguyén ly va s0 ¢6 thay th¥
tihh todn ngdn mach

Stt dung cac cOng thic (2.21), (2.22), (223) ta c6 :

2
Uib 23?2

X = 85, = V3. 2225

= 0,556 @

Zy = 1 + jx] = 0333 + j04.3 = 099 + j12 Q
: Uy 23
=T =le =37, = V3 | 0,097 + (0,556 + 1,2)°
= 6,58 kA
K&t qua ki€m tra mdy cit 8DCIl cho trong bang sau :
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cée dul lvgng ohon vi kidm tra

K&t qud

Didn 4p dinh mde (kV)

Dang dign dinh muc (A)

Dong cit dinh mdc (kA)

Coéng sufit cdt dinh mic (MVA)

Ugmme = 24 > Ugmip = 22

lamme = 1250 > 1z = 210

legm = 25 > 1" = 658

Seam = 9515 > 8" = ¥3.22.658 = 239

Dong didn &n dinh déng (kA)

yam = 15 > i, = ¥2.18.658 = B8

Vay chon 19 ti may cat 8DC11 cho tram phin phéi trung tAm cva nha
mAay.

Vi du 5.5. Tram bifn ap phén phdi 1000 - 22/0,4 kV cdp dién cho
khach san, ding may cat phy tdi (dao cit phu tai - cdu chi) 22 kV. Yeu
ciu lua chon mdy cit phu tai cho tram, biét rdng dong ngin mach da
tinh dugec cd tri s6 I = 8 kA.

3

GIAI
Dong cudng bic qua may cidt (gia thi6t khéng cho phép bién 4p qua
tai)

1000

Lp = lympa = V3 .23 = 26,27 A

Chon dung dao cat phu tai cia ABB két hgp v8i bo clu chi 6ng ctua
Siemens cd cdc thong s ky thuat cho trong bang dudi day.

Théng sd ky thuat cia cAdu dao phu tii do ABB ch€& tao

Loal cfu dao phy tai Ugm (KV) lgm (A Inmax (KA) Inas (KA)
NPS 24 BV/A1 —24 400 a0 10
Théng s6 ky thuit cia cdu chi éng do Siemens ch& tac
Loai cdu chi 8ng Ugm (kV) lam (A) Inmax (KA Inas (KA
36D1 405-48 24 32 315 27

K&t qua kifm tra MCPT va CC ghi trong bing sau :

Céc dal lugng chon va kidm tra Diduy kibn

Dién 4p dinh muc (kV)

. Usmmcrr = 24 > Ugpnip = 22
Ddng dién dinh muc (A)

lymicpt = 300 > 1y = 2627

303



Tiép bdng

Céc dai lugng chon va kidm tra Didu kidn
Déng 8n dinh dong (kA) lggm =40 >1" =8
Déng 6n dinh nhigt (A) Lpgm = 10 >> 8Y _D\f'
Déng dinh mdc céu chi (A) Igmee = 32 > |y, = 2627
Ddng dién cit dinh muc ciu chi (kA) legmec = 40 > " =8
C8ng sut ¢kt dinh mlc ciu chi (MVA) | Seam = ¥3.22.40 > y3.8.22
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Cac loai may cit di¢n tit 7,2 dén 800 kV

do ABB ché tao

Bdrg 53
. : 1 |
Loai mdy citj EAK ENK-2 ELK-0 ELK-1 ELK-2 ELK-3 ELK &
Ugm (KV) |72 - 36| 52 -72 | 72 - 170 | 70 - 245 | 245 - 362 | 362 - 550 | 550 - 800
Dign &p chiv | 54 350 750|750 - 1050|1050 - 1300 | 1420-1850 | 1800 - 2000
xung sét (kV)
Iy (A) 315 35 40 40 - 63 | 40-63 | 40- 63 40 - 50
lam (A) 2500 1250A2500Jzooo-3150 3150-4000 | 3150- 4000 |4000- 6300 | 5000 - 6300
rtong| 750 1200 1200 2240 2400 3200 6000
Kich
thudc |cao | 2200 | 2500 3000 3500 4200 5100 7800
(rom)
sau | 1500 2500 4600 4400 4400 4900 6300
hé&i |
Knd ong | o0 | s | aroo | seo 5500 14000 30000
| |
.|
May cat dién trung ap loai HVF do ABB ché tao
Bang 5.4
Loai mdy cét HVF 205 HVF 601 HVF 604
Ugm (kV) 12 24 24
630 630 630
lam (A) 1250 1250 1250
2000 2000
by (A) 315 25
1Nrmm (kA) 80 50 63
Ings (KA) 35 25 25
Dign 4p chiu dyng tdn
s8 cong nghidp (kV} 28 50 %0
Dign chju dyn
& 9 75 125 125
xung (kV)
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Th may cit hop by trung ap do ABB ché tao
Béng 55
Loal t 281 254 ] Z58 258
Thigt B | May cdt chan knaag | M8V 3! | May cdt chan kheng Céu dac phu i
déng céar chan xhdng
Uy, (kY) 12,24 17,50 1224 24
{ |
lgm (A) 4p00 2500 3150 2500 1600 1250 150
by (KA) 50 25 L 315 J 25 ) 6 25 6
May cit dién cao ap SFg loai ELK-0 do ABB ché tae
Bdang 5.6
T Loai Uy, (kV) 60/725 10/123 132/45 ' 150/170
Tam (A) 250 - 1600 - 2000 - 2500 - 3150
Dién 4p chiu dung 860
xung sét (kV) 385 630 750
Didn 4p chiu dyng tdn
o8 cong nghidp (kV) 95 | 265 3 ars
Iy (KA) 315 - 40 —X 315 - 40 L 315 - 40 315 - 40
Inemax (KA L 80 - 100 80 - 100 80 - V0 80 - 100
May cit dien 72 kV loai 3AF do ABB ch€ tao
Bang 6.7
Loai miy cét 3AF 104-4 * 3AF 1054 3AF 183 3AF 1173 l
Ugm (kV) 72 (368)
1250 50
lam (A) 2000 2500
2500 3150
3150
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Tiép bdng 5.7

Loai may c¥ 3AF 104-4 3AF 054 T 3AF 163 T—aAF n7-3
Iy (kA) 25 I 315 40 50
Inmax  (KA) 63 B0 100 125
INas (KA) 25 315 40 7 50
Dn 4p chju dung
xung sét (kV) 60
Didn ap chiu dyng t4n 0

s8 céng nghigp (kV)

May cit 12 kV leai 3AF do ABB ché tao

Bang 5.8
Loai may cét { 3AF 154-4 3AF 175-4 3AF 176-3 ‘ A3SF 177-3
Ugm (k) } 12
630 630 1250 1250
lam (A) 1250 1250 2000 2500
2000 2000 2500 3150
2500 3150
1 —
I (KA) 25 35 40 50 J
]
(nmax (KA) 63 BO 100 125
lnge (KA) 25 35 40 50
Ditn &p chiu dung -
xung" sét (kV)
Didn 4p chiu dung tin 28
38 cdng nghidp (kV)
|
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May cit diéen 24 KV lpai 3AF do ABB ché tao

Bang 59
Logi may cit W 3AF 6114 l 3AF 6124 { 3AF 613-4 \ 3AF 6144 |
Ugm (KV) W 24
. e
630 T 630 i 1250 630
lamy {A) 1250 1250 2600 1250
2000
L 2500 ,
I | ]
Iy (KA) 125 16 l 20 25
INmax (KA) 315 40 ) 50 63
—— _.__(,______._____T | —
Inzs (KA) 5 , %© ' 25
- 1 i _1
Oién ap chiu dyng
' xung sét (V) l 125
\7 Dién 4p chiu dyng tan 5
sé céng nghidp (kV)
May cit dien 123 kV loai SGF do ABB ché tao
Bang 5.10
Loai may ckt ' SGF 123n r SGF 123 SGF 123p
I Jr
Uy (kV) [ 23 ) 123 123
S 1
lam (A \ 1800 2500 2500
- ]
hamax (A} _—1 00 00 125
bwre (XA 40 40 50
|
Dién 4p chiu dung tén
L s& c8ng nghigp (kV) 230 230 230
Ditn & chiu dung | .l l]
chju g
5
xung st (kV) S50 S0 J 550
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May cit dién 245 kV loai SGF do ABB ché tao
Bang 5.11
| Loai may cét SGF 2450 SGF 245p SGF 2450
Ugr V) 245 245 245
lom (A) 1600 2500 2500
e (KA 100 100 125
Invs (KA) 40 40 50
Dién 4p chiu dyng tan 0
s& céng nghigp (kV) 460 48 480
Dién 4p chiv dung 1050 1050 0
xung sét (kV) 105
Maiy cit dién SFg ngoai troi 24 kV loai GI-E
do Schneider ché tao
Bang 5.12
Loai may cit 24Gl - E®B 24GI - E20 24Gl - E25 24Gi - E31
Ugm (V) 24 24 24 24
Oign 4p chiu dyng tén
s8 edbng nghigp (kV) 60 60 &0 60
Dign 4p chiu dyng
xung sét (kV) 150 150 150 150
lam (A) 630 630 630 2000
1250 1250 1250 3150
1600 1600 1600
2000
3150
Inas (KA B 20 25 315
In (kA) 1 20 28 315
rnax  (KA) 40 50 63 80
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May cit SFg ngoai trdi 36 kV leai GI - E
do Schneider ché tao

Bang 5.13
Logi may cit 36GI - E16 36Gl - E20 36G1 - E25 36G! - E31
Udm (kV) 36 38 36 36
Dién Ap chju dyng tén
s8 cdng nghidp (kV) 80 80 80 80
Dién 4p chiu dung
2
xung sét (V) 200 00 200 200
by (A) 630 630 630 2000
1250 1250 1250 3150
600 1600 1600
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 Schneider ché tao
Bang 5.14
toai médy cit SB6 MHMe - P
Ugm (kV} ©3 245 23 245
S6 bung cit 1 1 1 1
Dign 4p chiu dung tin
88 cong nghigp (HV) 230 460 230 480
Dign 4p chju dyng
xung sét (kV) 550 1050 550 1050
lgm (A) 2000 2000 2000 2000
3150 3150 3150 3150
Inmax  (KA) 80 - 100 BO - 100 125 125
Inge (KA) 31S - 40 315 - 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
S6 budng cAt 1 2 2 4
Dién &p chiu dung tén 460 460 620 620
sé cbng nghidp (kV)
Dién dp chiu dung 1050 1050 1550 1550
xung sét (kV)
lam (A} 2000 2000 2000 2000
3150 3150 3150 3150
4000 4000 4000 4000
Inmax (KA 125 125 - 158 125 - 158 25 - 158
tyas (KA) 50 50 - 63 50 - 83 50 - 63
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Thong s6 ky thuat cic tu hop b 7,2 dén 24 kV
dang cho tram bién ap phan phéi do SEEMENS ché tao

Bang 517
| Céch | pac didgm _u lgm (A) 11 _5\) Iy (kAY |1
Loai ta ) dm | dm dm N Nmax | Thit bj déng cit
dign sU dung (V) | 16 cép |16 MBA 18 {A)
| I
8DJ10 | SFg 7.2 630 200 25 63 Dao cét phu tai
© 630 200 21 52
24 630 200 16 40
8DJ20 | SF; | Ding che 7.2 630 200 1 25 Dao cit phu t&
i tram treo, | 12 630 200 10 25
| mdt may 24 630 200 10 25
T .
8DJ30 | SFg Sieu bén 7.2 630 200 25 63 Dac cit phu tai
12 630 200 2 52
24 - . .
i N {
8DJ40 | SF, | Ding nat 72 i - - - - Dao cét phu tai |
a4t hep 12 630 200 20 50
24 630 200 1 40
8DHI0 | SFy |Tacod thg i 72 1250 200 25 63 | Dao cit phy tai
md réng 2 1250 200 25 63 Clu ch
24 1250 ;200 16 50 Thiét bj do ludng
| ! +
8AA20| khéng [ 72 630 | 630 20 50 | Dac cdt phu tai
khi 12 630 J 630 20 50 | Cdu chi
| 24 630 | 630 % 40 | Thiét bi do luéng
1

Ghi chi: - C6 thd thay d6i caic thi€t bj dong cht dat trong tu ;
- C6 th& Iya chon s6 db td thich hdp (Siemens cé 38 sd d6 méAu).

Miy cat chan khaong trung ap dat trong nha leai 3CG
do Siemens ché tao

Bang 5.18
Loai may cét 3aCG
— —
Uy (KV) 7.2 ") ] 24
Dign 4p xung kich r

. 60 75 120
chiu dung (kV)

emax (KA 50 50 40
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Tiép bdng 518

Inas  (KA)

®

Jgm (A)

800

800

Thdi han kifm tra,
bido dudng

Sau 10 nam ho3c sau 10000 thao tac

May cit chan khéng trung ap dat ngoai trii loai 3AF va 3AG
do Siemens ché tao

Bang 5.19
Loai may cit 3AG 3AF
Ugm (kV) 2 s
Dién Ap xung kich chiu dyng 75 70
(kV)
Dién 4p chiu dyng t4n sd o8 70
eéng nghidp (kV)
Inas (KA 25 28
Nmax (KA 63 83
tam (A 600 1600
May cit chian khong trung ap dat trong nha loai 3AH
do Siemens ché tao
Bang 5.20
Loai Udrn (kV) ldm (A) lN (kA)

3AH1 72 800 - 1250 20

800 - 1250 25

1250 - 2500 315

1250 - 3150 40

12 800 - 1250 20

800 - 1250 25

1250 - 2500 315

1250 - 3150 40
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Tiép bdng 5.20

3AH1 24 800 - 1250 6

880 - 2500 20

800 - 1280 25

3AH2 72 1250 - 2500 315

1250 - 3150 40

12 1250 - 3‘!500 315

1250 - 3150 40

24 800 - 1250 25

3AH3 7.2 1250 - 3150 50

1250 - 4000 63

12 1250 - 3150 50

1250 - 4000 63

24 2500 40

3AH4 24 2500 40

36 1250 - 2500 315

2500 40

3AH5 12 800 131

800 - 1250 16

800 - 1250 20

t 36 800 - 1250 16
R . R ;
Théi ban ki8m tra, T4t cA céc may cit 3AH chi phai kiém tra va bao dudng i

bdo dudng sau 10000 chu ky thao téc

Cac loai may cit cach dign khi SFg dat tai cac tram bién ap

do Siemens ché tao

Bdng 521
Loai mdy cht 8DN9 8DP3 8001
Dién 4p dinh mdc dén 145 dén 300 dén 550
L Ugm (V)
Dign 4p chiu dung tén dén 275 dén 48D dén 740
sé céng nghigp (kV) ]
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Twép bang 521

Thdi han kiém tra, bio dudng

-

316

Sau 20 n&m hodc sau 6000 chu ky thao tac

Dign 4p chiu dung xung sét (kV) dén 850 dén 1050 dén 1550
Dong dign dinh mic Iy, (A) dén 3150 dén 5000 dén 6300
Dong cit ngdn mach 1 (kA) dé&n 40 i dén 50 dén 63
\ —
Dong 8n dinh nhiét 1s ly,, (kA) dén 40 | dén 50 dén 63
. ) N
Thdl han 1am vige khdng can > 20 nam > 20 nam > 20 nim
bao dudng |
|
Maiy cit khong khi tit 72 kV dén 800 kV
do Siemens ché tao
Bang 522
r
) Loai i 3AQT
B .
. Uam (RV) 725 123 35 7o | 245
Di8n 4p chiu dung tin s8 cong o 230 275 i s 1 a4
nghigép (kV)
C — 1
‘ !
Dién &p chiu dung xung sét (kV) 325 550 650 | 750 050 !
|
. . . i
lgm (A) dén dén aén | dén dén
2000/3150 | 3130/4000 3150/4000 4000 4000
loas (kA) 25/315 315/40 315/40 40/50 40/50
| Inwax (VA 625/788 | 7B8/100 788/100 100/125 100/125
Knéi lugng (kg) | 77011300 | ™OO/1400 | 1800/1400 | 2010/2240 | 2950/3160
. S |
| rong 750/980 | 1000/1400 1410 1410 1410
! Kich thude (mm)
‘ caa 2650/3070 | 3450/3700 3870 4315 &735
. i




May cit SFg dign ap tit 72 kV dén 242 kV

do Siemens ché tao

Bang 5.23
Loai SP/SPS SPS TCP T
Ugm (V) 725 =1 ] 21 48 69 242
Dién &p chiu dung tén 60 260 310 260 310 385 425
s cBng nghigp (kV)
Bibn dp chiu dung 350 550 650 550 650 750 900
xung sét (kV)
lym (A) 3000 3000 3000 3000 3000 3000 3000
s (KA) 2040 | 202 | 2025 1 o msiaos0 | 20/315/40/50/63
315/40 | 31540
7
N max (KA) s4/as/108 | 107/ | 5487/ 54/85/108/135 54/B5/108/135/170
85/08 | 85/108
Kn& ugng (kg) 1750 3250 3250 4300 4300 5500 5500
Kich thuse | 10NO | 160012400 | 2100 2500 2330 | 23%0 2590 2590
{mm)
cac {3330/3500| 2780 2780 4036 4036 4780 4780
Thoi han kiém tra, Sau 6 ndm ho3c 2000 chu ky thao tac
bio dudng
May cit khong khi tit 245 dén 550 kV
do Siemens ché tao
Bdng 5.24
Loai SAQ2/3AT2/3AT3
Ugm (kV) 245 300 32 420 550
d 4n s& cén m |
. ‘ .
Dibn dp chiu dung tin 86 eong | oo | aaousp0 | 4s0/620 | 520060 | 620760
nghiép (kV)
Dign 4p chiu dung xung sét (kV) 1050 1050 75 1425 1550
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Tiép bdng 5.24

Loai 3AQ2/3AT2/3AT3

lam (A) 4000 4000 4000 4000 4000

Loy (CA) 50/80 50/60 50/63 50/63 50
Iymax (KA 125/200 | 125/200 | 125/%60 125/160 125/160

Khé fuong (kg) 4440/5880 | 4440/5880 | 5535/9090 | 5610/9210 1000

réng | 3695/4060 | 3695/4025 | 41B0/5M0 4180/510 5150

Kich thudc (mm)
cao 3700/4140 | 4700/4140 | 4250/4700 | S000/5500 5200
Tndi han kiém tra, bdo cdng Sau 20 ndm hodc sau 6000 chu ky thao the

Miy cit khong kbi tit 362 KV dén 800 kV
do Siemens ché tao

Bang 5.25
Loai 3AT4/3ATS
Ugr (kV) 362 420 550 765/800
Dion &p chiu dung tén 8 cong | e o 520/610 620/760 830/M00
nghibp (kV)
Dién 4p chiu dung xung sét (kV) 175 1425 1550 2100
lam (A) 4000 4000 4000 4000
Inas (KA) 80 80 80 83
Inmax  (MA) 200 200 200 160
Khéi lugng (kg) 16.000 16000 20,000 23.400
rdng 6350 6350 86360 9060
Kich thude (mm)
cao 4500 5700 700 8065
Thdl han kiém tra, bdo dudng Sau 20 nBm ho#c sau 6000 chu ky thao thc
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May it dign trung cao 4p SF¢ do

ALSTHOM ché tao

Bdng 5.26
Loai mdy cét GL - 07 | 81 - WU5F1 FXT - 1 FXT - » FXT - 14
Ugm (V) 36 us 23 us 245
lgm (A) 1600 3150 2500 3150 3150
Dién &p chiu dung tin 8 70 275 230 275 460
cdng nghiép (kV)
Dign &p chiu dung 70 650 550 650 1050
zung sét (kV)
Inmax (€A 63 80 625 80 80
lnas (KA) 25 315 315 s 315
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May cit cao ap do Liéen Xo (cG) cb€ tao

Bédng 528
Udrn Iarn Imu ‘N‘IO: 'cdm Scdm Kh& Mmg (kg)
Kigu V) (A} (kA) (kA) (kA) (MVA)
v déu
MKTT-HOM M | 600 va 50 B B4 3500 9830 8500
1000
V-220-0 0 1000 - - - 5000 .
MKII-220-7 220 [woova| s0 3 185 7000 | 42000 | 48000
500
MKTI-220-10" 220 | 1000 va 82 186 263 1000 38100 | 45900
2000
MKTI-500 500 1500 50 B 139 12000 | 101700 | 88200
MKI1-35 as 600 25 7 82 500 930 36
BMK-35 35 800 45 7 ®5 1000 560 100
BMK-10" 0 1500 50 3 84 3500 | 4500 600
MI-1i0 10 600 49 1 132 2500 | 3000 800
MI-220 220 1000 54 1l 7 8000 | 10000 | 2000
BBH-35 35 | 600 va 50 21 65 1000 120¢ .
‘ 1000
BBH-35/2000-2 a5 2000 82 21 a3 2000 - -
BBH-110/800-1 0 BOO 55 15 21 4000 | 5800 .
BBH-TI0/2000-1 0 2000 55 5 21 4000 | 5500 .
BBH-10-6 0 2000 80 20 3t 6000 | 9000 -
B8BH-10-10" 10 2000 . . 525 | 10000 - -
BBH-220/1000-7 | 220 1000 55 ° 184 7000 | 20000 .
BBH-220/20007 | 220 2000 55 2 184 7000 | 20000 .
8BH-220/0" 220 | 2000 | 70 5 262 | 1000 | 15000 -
BBH-220/15" 220 2000 400 183 394 15000 | 16200 -
BBH-330-15" 330 2000 67 7 263 15.000 | 33900 .
BBM-500-25" 500 2000 588 | 34 (18) 2 25000 | 57000 -

Ghi chd: - Theo 1) i8u so bd -~ - C6 P trddng ; - - Kidu cot
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6. TU DIEN BU cos.,

Trong hé th6ng dién, tu dién dugc s dung vao nhidu muc dich khac
nhau : bu kinh t& bu ky thuat, bi thay d8i théng s6 cia dudng day
tAi dién..

O day chl xét vén dé lya chon cong suft clia bé tu dién dat tai cac
tram bi€n 4p phan phdi hoac tai cdc phAn xudng cia xi nghiép cOng
nghiép nhdm muc dich nAng cac hé s§ cOng suflt, cdn goi 1a bl cosp.

Ngudi ta ch€ tao tu dién bu cosp v&i nhiéu kich c8, ching lai véi
cong sufit bu tr vai kVAr d6n vai tram kVAr, v6i dién 4p td 0,22 kV

téi 24 kV, mot pha va ba pha. CS loai tu dién rdi, ¢ loai 1Ap dat sdn
thanh ¢4 tu bu.

Tu dién bl cosp c6 th€ dat & phia cao 4p hoac ha 4p cia tram bién
4p phan phéi, c6 th€ dat chung cho cA phan xuéng hodc dit riéng tai
cuc ddng co.

Dat tu bl & vi trl ndo vdi cOng sudt bao nhitu 1A 13 gidi cia bai
toan kinh t€ phu thudc vao nhi6u y8u t8 : gid tién 1 kVAr tu bu cao
ap, ha dp, két cAu luéi ha 4p, gid tién t6n thdt dién nang, tinh chit 1am
viéc cia phu tai v.v..

A. XAC DINH CONG SUAT CUA BO Ty DIEN

D€ tinh todn bu cosp cin si dung cAc cOng thdc sau :

1. Tong cong sufit phdn khdng Qy, cin dit 4 ndng hé s6 cong sudt tx
cosp, ln cosp, :

Q, = P (tgp; - tgpy) (6.1)
trong dd : -

P - téng cbng sufit tic dung cia phu tii tei nidt cfin
dat bu ;

tgp;, tgp, — Ung vOi cosp; va cosp,.
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2. Phén b6 cong sudt bia 15i wu ddt & phia cao vé ha dp cida tram
hién dAp

M
Qu = Q - m (6.2)
Que = Qy - Qu (6.3)

trong d6 :
Q - t6ng cdng suft phan khang cta phu tdi tai tram bién ap;
Qupes Qpy — cong sudt bu t6i wu dat & phia cao va ha 4p |
Ry - dién trd mdy bién 4p qui v& ha 4p :

Rg = ————.10%, @ (6.4)

APy - t8n thdt ngin mach (tdi dinh mdc) trong médy bién
ap, kW
Udmsa Sampa — dién 4p va cbng sufit dinh muc cha méy bi&€n 4p,
kV, kVA.
Rip - dién trd tuong duong cua luéi dién ha 4p, Q.
Thuong chua bi&t r6 diém diat tu bt d nhitng di€n ndo trén luéi ha
4p, o6 th€ st dung cdbng thic gin dung sau :
Rip = 4.Ry (6.5)
I - hé s6, 6 céic gid tri sau :
e véi tram ngodi phin xuéng : 4 = 0,8
@ v8i tram ké phan xudng :

- mang day didn hoac cdp A = 04
~ mang thanh dfn A= 06
Néu chi b t4p trung tai thanh cdi ha 4p thi R = 0.
(ay — ag) U%, 103 .
- 2T ket ©6)

ac, ay — gid tién 1 don vi tu bu phia cao, ba dp cia tram bién
ap, d/kVAr ;

Uy - dién ap dinh mujc ha dp, kV ;
T - thoi han thy h6i vén ddu tu, nam ;
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k - hé s6 xét d&n tinh chAt 1am viéc cua phu tai :
e lam viec 1 ca : k = 0,3
e lam viec 2 ca : k = 0,55
@ lam viec 3 ca : k = 0,75
c - gid tién t6n thit dién ning, d/kWh
t — thdi gian dong bd tu bu vao lu6i, h
® néu dong cid nam t = 8760 h,

e chi déng khi phu tdi cuc dai t = T, h
3. Phén b6 6% wu cobng sufit ba tai cdic nit phu tdi
Riq )
Qui = Q- @Q-Q) & {6.:1)
1

trong d¢ :
Qp — cong suft tu bl t8i uwu dat tai nut i, kVAr
Q; — cbng sufit phin khéng cta phy tii tai ndt i, kVAr
Q - t8ng cong sudt phan khéng cidn bih, kVAr
R,y - dién trd tuong duong cia luéi dién, Q :

1
R = 7 (6.8)

1
RTR,
R; - dién tré cia nhanh day thd i, Q.

Trong qud trinh tinh todn, néu c6 mét tri s6 nido d6 Q; < 0 thi cd
nghia 12 tai d6 kh6éng né&n dat tu bu, ta cho Q; = O va gidi lai hé phuong
trinh véi (n-1) &#n cho dén khi toAn b8 chAc nghiém déu cd s8 duang
hodc bang O.

Khi 14p dat bd tu dién bu cén luu y :

~ CA4n tinh todn l4p dit dien trd phdng dién d€ ddm bdo an toan
cho ngudi vaAn hanh khi cit bd tu.

- Céln cin ct vdo d6 thi phu tdi hodac tinh chaAt lam viéc ctia phu
tdi d€ dinh ra ch& do lam viéc hop Iy cua bd tu (ddng lién tue, cht bét
mdt phdn khi phu tAi gidm hay cit toAn bo khi phu tai cyc ti€u v.v..),
muc dich d€ trdnh hién tuong qud bu lam cho dién dp ting cao nguy hai
dén cach dién cia cdc thiét bi dién hodc anh hudng dén tudi tho cia ching.
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Vi du 6.1. Mot xudng co khi nhd, cOng suft dat 50 kW, cosp = 0,6.
Yéu cAu dit bo tu bu d€ nang cosp lén 0,9.

GIAI
Cong sufit tic dung tinh toan cia xudng :
P =K, ..Ps=04.50 =20 kW
Véi cosp; = 0,6 ta o6 tgp, = 1,33
cosp, = 0,9 ta cd tgp, = 0,48
Cong suit bo tu bu cAn dat d€ ning cosp cia xudng ty 0,6 lén 0,9:
Q, = Pltgp; ~ tgpy) = 20 (1,33 -~ 0,48) = 17 kVAr

Chon dung loai tu 3 pha, cdng suit 20 ¥VAr do DAE YEONG ché&
tao c¢d cac hé s8 cho trong bing sau :

Kich thude (mm)
Loai ty Qu{kVAr) | Ugm (V) lam (A) 88 pha
cao thing |cao todn b
DLE-2B20K6T 20 220 525 3 300 3685

Vi du 6.2. M6t miy khudy dat trong xi nghiép sin xuit gify cd cdng
sudt 100 kW, cosp = 0,7, he s6 tai K, = 0,8 Yéu cdu tinh todn ldp dat
bd tu bt d€ nang cosp tai cuc dong co len 0,9.

GIAI
Cong sufit tdc dung tinh todn cia mdy khufdy :
P = K,.Py, = 0,8.100 = 80 kW.
V6i cosp; = 0,7 ta cd tgp, = 1
cosp, = 0,9 ta cd tgp, = 0,48
Cong sudt bd tu bli cfn dat tai cyc ddng co may khufy dé nang
cosp ti 0,7 1&n 0,9 1a :
Q, = Pltgp, - tgp,) = 80 (1 - 0,48) = 41,6 kVAr

Chon ding bo tu 50 kVAr, 3 pha do DAE YEONG ché tao, ¢d caAc
théng s6 k¢ thuat ghi 4 bang sau :
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Kich thudc (mm)
Loai ty Q, (kVAr) Ugm (V) lam (R) S& pha
cao thung |[caoc todn bd
DLE-3H50 50 380 76 3 260 325

Vi du 6.3. Mot siéu thi dat tram bién dap 250 kVA, dién ap 22/0,4 kV.
Yéu clu tinh todn dit b tu bu tai thanh c4i ha 4p d€ nAng cosp lén 0,9.

GIAl

Sieu thi thudng ding cic phu tidi la bong dén tuyp, didu hoa, him
lanh, ¢ cosp = 0,8
V6i cosp; = 0,8 ta cd tgp, = 0,75
cosp, = 0,9 ta cd tgp, = 0,48
Cong sufit tdc dung c8n cfp cho siéu thi :
P = Scosp = 250 . 0,8 = 200 kW
Cong sufit bd tu cAn dat d€ nAng cosp tu 0,8 lén 0,9 :
Q, = Pltgp, - tgpy) = 200 (0,75 - 0,48) = 54 kVAr
Chon dung bd tu 75 kVA, dién dp 400 V do DAE YEONG ch& tao,
cd cic théng 86 ghi & bang sau :

Kich thuéc (mm)

Loai | Qy (VA | Ugn (V) | lgm (A} | S6 pha
cao thing | cac toan bd

DLE-4D75KSS 75 440 984 3 350 415

VI du 6.4. M6t nha mdy co khi dat tram bién 4p 1 may 500 kVA -
10, 0,4 kV cia ABB, oong suft tinh todn cia nha mdy S, = 300 + j 400
kVA. Yeéu cfu xac dinh dung-lugng blt t6i vu dat tai thanh cdi caoc ha
Ap cua tram d€ nAng cosp lén 0,95. Cho bi&t nhia mdy lam viéc 2 ca,
Tmax = 4000 h. Gid tién t6n thdt dién nang ¢ = 500 d/kWh, gi4 tién
mot don vi tu bu cao 4p ar = 50.000 d/kVAr, ha 4p ay = 100.000 d/kVAr.

R ]

GIAI

Tri s6 tgy; ciia phu tii nha mAdy trudc khi dat bu :
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sinp, 1 — 0,957
t = = > =
892 cosp, 0,95 0,33

Téng cOng suft cdn bl tai tram d€ nang cosp lén 0,95 la :

Q, = Ptgp, - tgp,) = 300(1,33 - 0,33) = 300 kVAr
Msy bi€n dp 500 kVA - 10/0,4 kV cia ABB c6 APy = 7 kW.
Dien tréd may bign ap qui vé ha &p :

APy . Ug 7.0,42
Ry = ———— 10> = ———.

- . 10° = 0,00448 Q
Sim 500

Vi dat ba tdp trung phia ha 4p tai thanh c4i ha 4p cta tram nén
dién trd cta luéi ha 4p Rip = 0.

Céng sudt bu t6i wu tai thanh cai ha 4p 1a :

M
QbH:Q_RﬁB

(@ -agd URl®® (100,000 ~ 50.000) 0,42.16° -
= T 2Tket ~  2.3.075.500.400

trong dé da ldy thdi han thu héi v6n d8u tu T = 3 nam, k = 0,75 véi
xi nghiép lam viéc 2 ca.

1,2
Qo = 400 - Goiiig = 400 - 268 = 132 KVAr

Céng suft bl t6i wu phla cao dp cia tram
Quc = Q - Quu = 300 - 132 = 168 kVAr

Chon ding bd tu 10 kV, 200 kVAr do Cooper ch€& tao c6 cdc théng
80 cho 4 bang sau :

Loai tu Qp (kVAD Ugm (kV) Tam (A S8 pha

CEP 120M® 200 na 10U 3

Phia ha d4p chon dung bd tu 150 kVAr do DAE YEONG ch€ tao

Kich thude (mm)
Logi ty Q, (VAR | Uzm (V) lam (A) S8 pha
cao thung |cao todn b
DLE-4D150 K5T 150 440 196.8 3 5§50 655
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Trong vi du nay, néu thyc hién phuong an dat tu bu ha 4p tai cic
phan xudng, lac Ay phai k€ dén dién trd mang ha Ap. Tmbng\ hop nay
tram bién ap dat ngoai, 14y :

Rip = 08Ryz, = 08 x 0,00448 = 0,00358
Khi dd, cong sufit bu t6i uu dit bén ha dp s8 13

M 1,2
Wi = QR _+wm,, = 40 000428 + 0,00358 -

Q,c = 300 - 251,2 = 48,8 kVAr.
V6i luong cong suft bu phan bd cho ci phla cao va ha d4p nhu trén,

t6t nhét dit bu todn bd cho ha 4p 300 kVAr. Céng sufit 300 kVAr nay
8& duoc phan phéi cho cAc phin xudng theo cobng thic (6.7).

951,2 kVAr

Vi du 6.5. Mot xi nghiep g6m 3 phan xuéng cd mat bing cho trén
hinh 6.1. Yéu cdu dat ba td tu bia bé&n canh cic td phAn phéi cha ba
phan xudng d€ nang cosp lén 0,95

PX3 S3 = 40 + j 70 KVA

)
PVC (3.16 + 1.10), 100 m

PX2 S2 = 50 + j 50 KVA

)

PVC 3x25+ 1.16), 10 m

PJC (3 x50+ 1.35), 50 m

A~

PX1 Sy =90+ ] 120 kVA

Hinh 8.1 Mat bing cdp dién cia x/ nghiép
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»

GIAI

Téng cOng suAt cha xi nghiép :
S=8 +8, +8 = 180 + j240 kVA

cosp, = 0,95 do dd tgy; = 0,33
T8ng cdbng suflt cic bd tu bl cdn dat d€ nang hé s6 cbng suit clua
xi nghiép tit 0,6 lén 0,95 1A :
Q, = Plgp, - tgp, = 180(1,33 -~ 0,33) = 180 kVAr

Tx tram bién ap x{ nghiép vé& ba phan xudng dung cdp CADIVI o6
cic thong s8 ky thuat cho & bang sau :

Pudng dfly Loai cap B ~-l—(r;) 7, (Q/km) R )
TBA - PXt PVC (3.50 + 1.35) 50 0287 00194
TBA - PX2 PVC (3.25 + 1.1) ‘fu 0727 00509
TBA - PX3 PVC (3.8 + 1.%0) 0o 1% 015

L

Q- Ry, Qz - abz 03 - ab.! a-4a,

Winh 6.2. So dé thay th€é vAd so d8 wong dudng
u& dien ha 4p xI nghiep d8 tihh cong sufit tu bl
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Ditn trd tuong dudng cda luéi dien ha Ap x{ nghiép :

1 1

Ra = 71 =3 - — = 00126 Q

b — = + +
R, "R, "R, 10,0194 ' 0,0509 ' 0,115

Ap dung cong thic :

Ry
W = QU-Q-Q) g

18n lugt tinh dugec cong sufit cic th tu bu dat tai ba phAn xudng :

Q. = 120 - (240 - 180) 00126 _ 81 kVAr
bl = 0,0194 ~
= 50 - (240 - 180) 00126 _ 35 kVAr
Q2 = 0,0509
= 70 - (240 - 180 00126 64 kVAr
Qs = ) 0,115

Chon diung ba bd tu bu do DAE YEONG ché tao, oS cic théng s6
ky thuat cho & bang sau :

T y .
Kich thude (mm)
Noi dat Loai ty S8 lueng| Q, Udm Idm (A) | S8 pha
(kVAr} (V) . cao cao
thung | toan b
PX1 DLE-4D40 K5S 2 40 440 524 3 250 315
PX2 DLE-4D40 KSS 1 40 440 524 3 250 315
PX3 DLE-4D75 K5S 1 75 440 98,4 3 350 415

Vi du 6.6. X{ nghiép co khi trung qui md dugc cp dién bing dién
ap 22 kV. Luédi dién cao ap xi nghiép bao gbm mot tram phan phéi trung
tAim va 5 tram bifn 4p phaAn xudng 22/0,4 kV. So d6 mat bing cfp dién
vd g0 d6 nguyén ly cdp dién cho trén hinh 6.3. Yéu cdu xdc dinh dung
lugng bu t6i uwu dat tai thanh cdi ha 4p cdc tram bi€n 4p phan xudng
d€ nAng cosp cta xi nghigp lén 0,95.
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»“-_—B/L 82 |

DDK -22 kY — 2

TPPTT || . 5

B3 84

TPPTT

Hinn 8.2. M3t bing cdp dién vA so d8
nguydn Iy W& dién cao &p xi nghiép
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Bang thong s8 ky thuit ludi cao 4p xi nghiép

_Tram bi8n &p| Ssr, (kVA) AP, (kW) Dudng day Loai diy t, (Qfm) /7 (mj}

81 2 x 1000 13 1 XLPE (3.25 + 1. %) 0,927 50

B2 2 x 1000 3 2 XLPE (3 .25 + 1. %) 0927 100

B3 2 x 1000 13 3 XLPE (3 . 25 + 1. 16) 0927 80

B4 2 x 800 105 4 XLPE (3 .25 + 1. %) 0927 80

B85 1 x 1000 3 5 XLPE (3 .25 + 1. %) 0927 120
GIAI

T8ng cbng sudt tinh toan toan x{ nghiép :

cosg, = 0,95 — tgp, = 0,33.
T8ng coOng sudt cha tu bu cin dat :

Q, = P (tgp, - tgp,) = 3800(1,33 - 0,33) = 3800 kVAr
Dién trd cua tram bign ap Bl :
13 . 222
2 . 1000°
Dién trd cua cdc dudng cdp :

Rey = 1.1 = 0,927 .50.10° = 0,04635 Q
Céc tram bi€n 4p vA cdc dudng cdp khic tinh tuong tu, k&t qua ghi

gl = 10° = 3,146 Q

& bAng sau :
Tram bidn 4p Rg (€) Dudng day Re Q) R =Ry + Re, (Q)
BI 3146 1 004635 R, = 319235
B2 316 2 00927 R, = 32387
B3 346 3 005562 Ry = 320%
B4 754 4 0,074% 721416
B5 3146 5 oTrti24 325724
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Dién trd tuong duong todn mang cao Aap :

1
Rld=1+1+1+1+1

3,1924 3,2387 3,2016 72142 3,2572
l?ao-&b,

R, = 3.1924
IEIZSD—GM

R,=32367
1060 - @
R, = 3,2015 s

TPPTT

800 - 8y,

Ry =72142
I*‘en-a“

Ry=32572

Hinh 6.4. Sd d8 thay thd va s¢ db tuong ducng
Wé dign cao ap x[ nghidp

Coéng sufit bu t8i uvu dat tai thanh cAi cdc tram bi&n Ap phan xudng

1a :
0,7274 -
Q,, = 1200 - (5087 - 3800) 31024 = 911 kVAr
0,7274
Q = 1250 - (5067 - 3800) 32387 ~ 965 kVAr
= 1000 - (5067 — 3800) 07274 _ 115 xvAr
Q3 = ¢ 3,2016
= 800 5067 - 3800 07274 _ 672 kVAr
Qs = ( - ) 7.2142
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Q,s = 817- (5067 - 3800)

0,7274
3,2572

= 534 kVAr

Chon diung céc bd tu bu cia DAE YEONG, cy th€ véi tidng tram
bi&n 4p ghi & badng sau :

Tram Loai Qp S6 b6 T6ng Q.. Q, yéu cdu
bién 4p (kVAr) (kVAr) (kVAr)
B1 DLE - aD125 KsT 125 8 1000 o
B2 OLE - 4D125 K5T 125 8 1000 965
83 DLE - 4DW0O K5T 100 8 800 712
B4 DLE - 4D100 KST 100 8 800 872
BS DLE - 4D10 K5T 100 6 600 534

C8n luu y riing v6i cdc tram hai bién dp, c4n chon 88 bd tu 1a chén
d€ chia déu cho hai phan doan thanh gdp ha dp.

e e A YT T T T T T T

{

I

gg ¢

A

T
|
|
|
|
!
l

N

)

Z,

!

|
Ky
!

I

X

!
t
I ‘
|
|

L

|

—— T
FORS

T aptd mo?

/ﬂ‘/;_q

T phin phéi | 14 bz cose | T aptdmdf
cho cor PX | 4125 kVAr | phdn dsan

77 b cosp | T/ phonphdi
ax 125 kVAr | cho cac PX

17 aptima?
téng

Hinh 6.8. Lip dit to didn bu tdn hal phén doan
thanh gép 04 kV tram bi€n ap B1
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Ty di¢n ti 10 dén SO uF do
hing DAE YEONG ch€ tao

Bang 6.1
Kich thude (mm)
Dien | Dién dung M3 hidu S6 pha | lgym (A)
ap (V) (F) réng réng cao cao
thing | todn bd | thing | toan bd
- DLE - 2810T 1 083 53 81 70 g5
10
DLE - 2B1OT 3 048 53 81 70 95
DLE - 2815T 1 124 53 81 7C 95
1B
DLE - 28157 3 072 53 81 70 95
DLE - 2B20T 1 166 53 81 70 95
20
DLE - 28207 3 096 53 81 70 95
200
DLE - 2B30T 1 249 53 81 70 9s
30
DLE - 2B30T 3 144 53 81 100 125
OLE - 2B40S 1 332 53 81 100 125
40 -
DLE - 2B40T 3 192 53 a1 100 128
DLE - 28508 1 415 53 81 00 2S5
50
L DLE - 2850T 3 2239 53 81 00 125
Ty dién tit 75 dén 1000 uF do DAE YEONG ch€é tao
Bang 62
Ugm 080 dung lam (A) Kich thudc (mm)
V) F Ma hiéu
# 1 pha 3 pha cao thing |cao toan bd
220 75 DLE . 2B75ST 622 359 100 122
100 DLE - 2B8100ST 829 479 80 107
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Tiép

bing 6.2

Ugm Dign dung lgm (A) Kich thude (mm)
V) £ Ma hiéu
# 1 pha 3 pha cao thing |cao toan bd
150 OLE - 281808T 1244 78 105 132
75 DLE - 2B178ST 1451 R38 120 w7
200 DLE - 2B200ST 659 958 120 147
250 OLE - 2B250ST 207 120 s 172
300 DLE - 2B300ST 249 “na 165 192
400 DLE - 2B400ST 332 A 215 242
220
500 DLE - 28500ST 415 239 245 272
600 DLE - 23600$ 498 297 245 305
700 OLE - 287008 58,1 a3s 265 325
750 DLE - 28750% | 522 it 25 280
800 DLE - 28800° 864 383 225 290
900 DLE - 28900? 748 431 225 290
1000 DLE - 2B1000% 825 479 250 315
Tu di¢n tit 10 dén 250 uF do DAE YEONG ché tao
Bang 6.3
Ugm Ditn dung lgm (A) Kich thudc (mm)
(v) F Ma hidu
“ 1 pha 3 pha |cao thing |cao toAn b
380 10 DLE - 3H10$ 143 083 00 22
5 DLE - 3His$ 215 124 00 22
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Tidp bdng 6.3

Ugm Dign dung _— g (A Kich thuée (mm)
) “F 1 pha 3 pha cao thing cao toan bd
20 DLE - 3H20% 287 nes 100 22
30 DLE - 3H30ST 4230 248 80 07
40 DLE - 3H40ST 573 33 80 07
50 DLE - 3HS0ST 76 441 90 74
75 DLE - 3H75ST 10,74 6,20 130 157
380 00 DLE - 3H100ST 14,33 827 80 57
150 DLE - 3H150ST 2148 oM ®5 192
200 DLE - 3H200ST 2865 %54 185 212
250 DLE - 3H2508T 3581 2067 25 242
300 DLE - 3H300ST 4297 248 285 292
10 DLE - 40%0° 166 096 100 122
15 DLE - 4018 249 144 100 ©2
20 DLE - 40205 332 192 00 122
OLE - 4D30ST 498 287 80 07
DLE - 4D40ST 663 383 90 17
440 50 DLE - 4D50S8T 829 479 i 105
75 DLE - 4D75ST 1244 78 130 157
00 DLE - 4D100ST 6,59 9,58 65 ©2
150 OLE - 4D150ST 2488 14,37 185 212
200 DLE - 4D200ST 3318 815 215 242
250 DLE - 4D250ST 4140 2394 265 292
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Ty dién bd cosp dign 4p 220 V
do DAE YEONG ché tao

Béng 6.4
Md higu lam: (A) Kich thude
(mm)
Udm Qb (] Tin 56 T
\Y% VAr F Hz) cao cao
V) (VA7) [u ' 1 pha 3 pha 1pha | 3 pha | thing | toan
bg
657,7 |DLE - 2BY0KSS | DLE - 2B1K5T | 50 285 | 325
0 452 | 262
5481 (DLE - 2B10K6S |DLE - 2B10K6T | 60 220 | 260
9665 |DLE - 2B1SKSS |DLE - 2B1SKST | 50 250 | 318
B 682 | 394
822) |DLE - 2B15K6S |DLE - 2B15K6T | 60 225 | 290
13153 |DLE - 2B20KS5S |OLE - 2B20KST | 0
20 809 | 525 | 300 . 365
1096 |DLE - 2B20K6S |DLE - 2B20K6T | 60
16441 |OLE - 2B2SK5S |OLE - 2B25KST | 50 250 | a5
25 6 | 656
1370,1 |DLE - 2B25K8S|DLE - 2B25K6T| 60 300 | 365
220
19730 |DLE - 2830KSS DLE - 2B30K5T| 50 260 | 325
‘30 864 | 787
16442 (DLE - 2830K6S|DLE - 2B30K6T | 60 250 | 315
23018 |DLE - 2B35KSS|DLE - 2835K5T| 50 30 | ars
35 B9y | 919
19182 |DLE - 2B35K6S [DLE - 2B3sKET | 60 290 | 355
26307 DLE - 2B40KSS |DLE - 2B40K5T| SO 30 | 45
40 818 | 1050
21922 |DLE - 2B40K6S|DLE - 2B40KET | 60 300 | 368
29595 |DLE - 2B45KSS|DLE - 2B45KST| 50 390 | 455
45 : 2045 | 81
24662 |DLE - 2845K6S |DLE - 2B45K6T| 60 340 | 405
32883 DLE - 2BS0KSS (DLE - 2850KST| 50 400 | 465
50 2273 | 1312
27403 DLE - 28B50K6S |DLE - 2B50K6T | 60 350 | 418
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Ty dign bd cosp dien ap 380, 440 V
do DAE YEONG ch€ tao

340

Bing 6.5
Ugm Qp c lgrn Kich thude (mm)
(V} (kVAr) (uF) M2 hidu {A)
cae thung cao toan b
100 2,205 OLE - 3H1I00KST 1519 500 605
380 1225 2757 DLE - 3H125X5T 1890 850 655
150 3308 DLE - 3H150K5T 2279 600 705
100 1645 DLE - 4D1DOKST 1312 450 585
440 125 2056 DLE - 4012557 640 500 605
150 2467 DLE - 4D150KS5T 1968 550 655
Ty dién bu cosp dién ap 440 V
do DAE YEONG ché tao
Bang 6.6
M& higu dam (A) rKI’Ch thudc (mm)
Usw | Qb | ©
cao cao
1pha | 3 pha
(V) | VAR | (wF) 1 pha 3 pha p Pha | g toan b
5 82,2 DLE - 4D5KSS DLE - 4D5KS5T "3 65 u5 72
75 1233 DLE - 4D75K5S | DLE - 4D75K5T 70 98 185 192
1
10 645 DLE - 4D1OKBS OLE - 4D1OKST 227 131 75 235
440 | 1 | 1973 | DLE - 4D¥XsS | DLE - aDi2KsT | 272 | 87 | 20 | 270
B 2467 DLE - 4D18KSS DLE - 4D1SK5T 34,1 197 220 280
20 3289 DLE - 4D20KSS DLE - AD20KST 454 262 330 . 390
25 AM1,2 DLE - 4D25K5S | DLE - 4D25K5T 568 328 90 255
30 4935 DLE - 4D30K58 DLE - 4D30K5T 682 393 220 —l 285 J




Tiép bdng 6.6

M3 higu lam (A) kich thudc (mm)
Ugm | Qp c
V) | VA | @F) 1 pha 3 pha 1pha | 3 pha m"l;;g m;:ﬂﬂ
35 5757 DLE - 4D35KS&S DLE - 4D3asK5T 79,5 459 220 285
40 6579 DLE - 4D40K5S DLE - 4D40KST 90,9 524 250 315
0 45 | 7402 | DLE - 4D45K5S | DLE - 4D45K5T | 1023 59,1 250 315
50 8225 DLE - 4D50K5S | DLE - 4D50KST 138 6586 270 335
75 12337 DLE - 4D75K5S DLE - 4D75KST 1705 984 350 415—
Tu dién ba cosp dién ap 380 dén 480 V
do DAE YEONG ché tao
Bang 6.7
Uym Q, C lgrm Kich thudc (mm)
v (kVA9) ol MR e ) Cao thing |Cao toan bd
00 183 DLE - 3H100K6T 1519 400 505
125 2296 DLE - 3H125K8T 1899 500 605
- B0 2755 DLE - 3H1SOKET 2279 550 655
75 3.2% © DLE - 3H175K6T 2659 600 705
100 1370 DLE - 3DWOOKST 1312 400 505
125 1712 DLE - 3DR25K6T 164,0 450 555
o 180 2056 DLE - 3D1S0K6T 1968 500 605
75 2399 OLE - 3H175K6T 2296 550 655
100 1254 DLE - 4F100KST 1255 400 508
480 125 1568 DLE - 4F125K6T 1882 500 o05
150 1881 DLE - 4H150K6T 188,22 550 8§55
100 1162 DLE - 4H100K6T 1203 400 505
40 125 1440 DLE - 4F125K6T 1504 530 805
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Ty dién bd cosp dién ap 380 dén 480 V

do DAE YEONG ché tao

B_éng 6.8
r M3 higu lam (A) Kich thudc (mm)
Udm Qq c .
(V) |[kVAY) | F) 1 pha 3 pha 1pha | 3 pha t:;:’g o .
0 | 1837 | DLE - 3HIOKES | DLE - 3HIOKST | 283 | 152 75 | 235
s 2576 OLE - 3H15K6S DLE - 3H1SK6T 355 228 220 280
20 3674 DLE - 3420K6&S DLE - 3H20KBT 525 30,4 245 305
25 | 4595 | DLE - 3H25K6S | OLE - 3H25K6T | 658 | 380 | 225 | 290
380 | 30 | 5S11 | DLE - 3H30K6S | DLE - 3H3OKET | 789 | 456 | 200 | 265
35 | 6429 | DLE - 3H35K6S | OLE - 3H3sK6T | 921 | 532 | 230 | 208
40 | 7348 | DLE - 3H40K6S | OLE - 3H4OKET | 1053 | 608 | 230 | 295
45 | 8266 | DLE - 3H45K6S | DLE - 3H45K6T | 184 | 684 | 260 | 325
50 | 9185 | DLE - 3HSOK&S | DLE - 3HSOK6T | 1316 | 760 | 260 | a25
75 | 13777 | DLE - 3H75K6S | DLE - 3H75KST | ©74 | 140 | 350 | 415
0 | B70 | DLE - 4D10K6S | DLE - 4DIOKET | 227 | 131 75 | 235
15 | 2055 | DLE - 4DISKSS | DLE - 4D15K6T | 341 | ©7 | 220 | 280
20 | 2740 | DLE - 4D20K6S | DLE - 4D20K6T | 455 | 262 | 245 | 305
25 | 3425 | DLE - 4D25K6S | DLE - 4D025K6T | 568 | 328 | 225 | 200
440 410 | DLE - 4D30KSS | DLE - 4D30K6T | 682 | 393 | 10 255
4795 | DLE - 4D35KeS | DLE - 4D35K6T | 795 | 489 | 200 | 285
5481 | DLE - 4D40K6S | DLE - 4DaOK6T | 908 | 525 | 220 | 285
45 | 6%6 | DLE - 4D45K6S | OLE - 4D45K6T | 123 | 590 | 280 | 3%
S0 | 6851 | OLE - 4DSOKES | DLE - 40SOKET | m36 | 656 | 250 | 3t
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Tidp bing 6.8

Mé hidu lgm (A} Kich thude (mm)
Usm | Qo o
(V) | (kVAr) | (F) 1 pha 3 pha 1 pha | 3 pha 3;:‘ g tog;.\obo
440 75 | 0276 | OLE - 4D75K6S | DLE - 4D78K6T | 702 | 984 | 350 415
25 | 3135 | DLE - 4D25K6S | DLE - 4D25K8T | 543 313 225 290
40 75 | 0407 | DLE - 4D75K6S | DLE - 4D75K6T | 633 | 947 350 415
30 | 3455 | DLE - 4030K6S | DLE - 4030K6T | 625 361 250 a5
b 50 | 5757 | DLE - 4D50K6S | DLE - 4D50K6t | 104, 80,1 250 35
Tu dién bd cosp dign ap 400 V
do DAE YEONG ché tao
Bang 6.9
M& higu lam (A) Kich thude (mm)
Ugm | Qu c
(V) |(KVA) | @F) 1 pha 3 pha 1pha | 3 pha ::ha;g 4 og:Obo
5 995 DLE - 4J5K58 OLE - 4J5KST 25 72 165 o2
75 | W92 | DLE - 4J75K5S | DLE - 4J75K5T | 188 108 165 02
0 1991 | DLE - 4J0K5S | DLE - 4J1KST | 250 ¥4 185 212
- 12 2383 DLE - 4J12K5S8 DLE - 4J12K5T 299 172 215 242
125 | 2487 | DLE - 4J126K5S | DLE - 4J12EKST | 313 | 180 215 | 242
5 | 2985 | DLE - 441558 | DLE - 4J15KST | 375 217 220 285
20 3981 DLE - 4J20K5S | DLE - 4J20K5T 500 289 190 255
25 4976 DLE - 4J25K5S | OLE - 4.428KST 625 36,t 190 255
30 | 5971 | DLE - 4J30K5S | DLE - 4J30K5T | 760 | 433 220 285
as 5966 DLE - 4J35K5S DLE - 4J35K5T a87s 505 250 35
40 | 7961 | DLE - 4J40K5S | DLE - 4J40KBT | 999 | 577 250 315
45 8957 DOLE - 4J48K5S DLE - 4J45K5T 125 649 290 355
50 9952 DLE - 4J50K5$ DLE - 4J50K57 1250 722 300 365
75 14928 | OLE - 4J75K5S DLE - 4475K5T 1875 1082 400 J 465




Tu bd hgp bé loai KKY cao, ha ap
do Lién Xd (ch) ché tao

Bang 6.10
. Suft t6n hao, Khéi luong T tich,
Kiéu va ctng sufit KW/KV As thidt bj, T m®
KKY-0,38-1 ; BO kVAr 00045 038 25
KKY-038-3 ; 160 kVAr 00045 0925 30
KKY-038-3 ; 60 kVAr c6 BPB-1 00045 123 30
KKY-038-5 ; 280 kVAr 0,0045 13 50
KKY-0,38-5 ; 280 kVAr cé BPB1 0,0045 16 50
Thiét bj bl 6 dén 10 kV d&t trong nha
KY-6-1; 330 kVAr 0,003 131 40
KY-61; 330 kVAr cé BPB-2 0,003 134 40
KY-6-1; 500 kVAr 0003 i 50
KY-6-2 : 500 kVAr ¢6 BP8-2 0003 174 50
KV-10-1; 330 kVAr 0003 131 40
KY-0-1; 330 kVAr cé BPB-2 0,003 134 40
KV-10-2 ; 500 kVAr 0,003 171 50
KY-10-2 ; 500 kVAr cé BPB-2 0003 174 50
Thigt bi b 6 dén 10 kV d&t ngodi trdi
KY-6-2 ; 420 kVAr 0003 = 0
KY-6-2 ; 420 kVAr cé BPB-2 0,003 124 10
KY-10-2 ; 400 kVAr 0,003 141 10
KV-10-2 ; 400 kVAr cé BPB-2 0,003 144 0
Tu bd hgp b ki€ YK cao, ha ap
do Lién X6 (cd) ch€ tao
Béng 6.11
Suft Kh& Gi4 tién, ©° rip
t6n ugng | Thé ;fch.
Kifu va cong suft hao, | thift b m . | L&p d%t | Phiin
1 1} T
kW /KVAr T hidt bi va vt x8y Todn b0
liéu dung
Thigt bj b blng ty dign 4p 038 kV d¥it trong nha
YKJH (VKIIH}-038-10 | 00045 034 30 103 0,04 034 151




Tiép bdng 6.11

Sudt Khéi Gia tién, ©° p |
8n udng | Thd tich,
Kidu va cong suft hao, | thiét b, m® L&p dit | Phan
KWKV Ar T Thi€t bi | va vat xay Toan bd
liéu dung
Thigt bi bl bing ty, ditn 4p 038 kV dit trong nha
VKJIIH (VKIIH)}-038150 | 00045 060 30 177 DO0S 034 215
YKJIN (YKTIH)-0,38-220 | 0,0045 065 40 254 006 056 315
VKJH (YKIIH)-0,38-300 | 0,0045 100 40 349 on 056 4%
VKJIH (YKIIH}-0,38-320 | 00042 12 40 372 o1 056 4,40
Thift bi bl bing ty khéng didu chinh, diégn 4p 038 kV cho Ut chiéu sang
VK-038-36 00045 007 15 02 ‘ 0,02 o1 0,36
VK-0,38-54 0,0045 1 5 039 | oo2 015 055
VK-038-72 0,0045 012 20 052 0,03 02 075
YK-0,38-108 0,0045 018 30 078 004 034 015
Thigt bi bl bing tu khéng didu chinh 6 d&n 10 kV dit trong nha
1
VK-6-450 0003 0,69 50 186 02 0,56 262
VK-6-300 0,003 12 a0 300 05 1 46
YK-10-450 0,003 0,68 50 186 02 0,56 262
YK-10-900 0003 12 90 300 05 11 45
Thit bj bu bing tu khéng diéu chinh 6 dén 10 &V dit ngoai 1rdi
YK-6-400 0,003 11 0 18 0,08 008 196
VK-10-400 i 0003 11 0 18 008 008 196
] i |

Ghi cha :© 1 D& v& YK dat ngoadl trg dign tich cé don vi 12 mét vudng.

2 Thit bi tu bu h¢p b6 g8m mdt ngin diu vae, mdt hay nhibu ngin
tu va thift bj déng cit mach difu khién, céc phdn td ty déng, bioc
v@ rdle, khda va tin hidu. ’

Ty déng diBu chinh cBng sufit cla KKY dudc thyc hign bdi thiét bi tu
déng diéu chinh kifu BBH va BPB, vi du nhy theo thdi gian trong

ngdy hay theo dién 4p.
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Tu dién bd cosp ha dp va cao ap
do Litn X0 (c) ch€ tao

Bang 6.12
Loai Ugm Qam Oign dung | pha Chidu cao | Khéi ugng
(kV) (kVAr) (F) {mm| (k)
Loal 1
KM1-3,15-12-2Y1 315 12 38 Mét pha 485 -
KM-6,3-12-2Y1 6,3 12 10 " 506 -
KM1-10,5-12-2Y1 05 12 0,35 v 546 -
KM2-3,15-24-2Y1 315 24 7.7 ! 781 -
KM2-6,3-24-2Y1 83 24 19 ! 821 -
KM2-10,5-24-2Y1 05 24 07 * 861 -
Loai 2
KC+0,022-3Y1 022 6 395 MOt pha 472 .
KC1+0,38-14-3Y1 038 % 309 vA ba pha ar2 .
KC1-05-14-3Y1 050 14 78 472 -
KC1+0,66-16-3Y1 0,66 14 1 472 -
KC2-0,22-12-3Y3 023 12 790 725 -
KC2-0,38-36-3Y3 038 356 794 725 -
KC2-05-38-3Y3 05 36 458 725 -
KC2-066-40-3Y3 066 40 292 739 -
KC2-0,22-12-3Y1 022 2 790 787 -
KC2-0,38-28-3Y1 038 28 &8 787 -
KC2-0,5-28-3Y1 0,50 28 357 787 -
KC2-066-32-3Y1 0,66 32 234 787 -
Loa 3
KC10,22-8-3Y3 022 8 526 Mot pha 410 30
KCH038-25-3Y3 038 25 551 va ba pha 40 30
KC10,66-25-3Y3 066 25 183 48 30
KC+0,22-8-3Y1 022 8 526 472 30
KC10,38-20-3Y1 038 20 442 472 30
KC10,66-20-3Y1 066 20 146 466 30
KC1105-37,5-2Y3 105 375 108 418 30
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Tidp bdng 6.12

IR R
KC+3,15-37,5-2Y3 Y 375 12 Mét pha 441 30
KC16,3-375-2Y3 63 375 3 va ba pha 471 30
KC+10,5-375-2Y3 105 375 1 &§286 30
KC110,5-30-2Y1 05 30 867 456 30
KC+3,15-30-2Y1 38 30 10 466 30
KC+6,3-30-2Y1 63 30 2 506 30
KC1+10,5-30-2Y1 105 30 1 504 30
KC2-022-16-3Y3 0,22 6 1052 725 60
KC2-0,38-50-3Y3 038 50 102 725 60
“KC2-0,66-50-3Y3 066 50 366 739 &80
KC2-022-6-3Y1 022 6 052 787 &80
KC2-0,38-40-3Y1 0,38 40 884 787 60
KC2-056-40-2Y1 066 40 292 787 60
KC2-315-75-2Y3 108 75 217 739 60
K(G2-315-75-2Y3 315 75 24 756 60
KC2-63-75-2Y3 63 75 786 60
KC2-105-75-2Y3 105 75 2 841 60
KC2-10,5-60-2Y1 05 60 173 787 60
KC2-3,15-60-2Y1 315 60 781 60
KC2-6,3-60-2Y1 863 60 5 a2 80
KC2-10,5-60-2Y1 05 60 861 60
Logi 4
KCC-0,22-4-3Y3 4 260 M8t pha 260 “
KC0-0,38-125-3Y3 125 275 v& ba pha 260 18
KC0-0,66-125-3Y3 25 92 274 B
KC0-3,15-25-2Y3 25 8 Mot pha 296 18
KC0-6.3-25-2Y3 25 2 326 8
KC0-10,5-25-2Y3 25 ] 390 L
KC1315-50-2Y3 50 441 30
KC+63-50-2Y3 50 3 471 30
KC1+105-50-2Y3 50 14 526 30
KC1-315-375-2Y1 375 2 466 30
KC1+6,3-37,5-2Y1 375 3 506 30
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Tiép bdng 6.12

|

Loai Udm Qam Didn dung S6 pha Chi8u cao | Khéi lugng
(kV) (kVAr) (uF) (mm) (k9)
KC+105-375-2Y1 375 1A M&t pha 546 30
KC+3.15-100-2Y 3 100 327 756 60
KC2-63-100-2Y3 100 8 786 - 60
KC2-0,5100-2Y3 29 841 60
KC2-315-75-2Y1 75 24 7C, 60
KC2-6.3-75-2Y1 75 € 821 80
KC2-10,5-75-2Y1 75 22 1) 60
KCT1-086-36T1 36 263 787 -
KCTC-0,38-94-Y2 94 207 305 19

Ghi chi: K-ty didn c8siv M vid C+8m diu hoic chdt @éng tng hop : Il<cho thédt b bl doc;
TC-chc may bifn 4p han; O, 1, 2kich thudc cla vd khdng mdt, hai
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do? yuemr Bupy) 34 - DLIH
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Tu dién cao ap do Cooper (My) ché tao

Tiép liéng €13
Ugm Ugh 300 kVAr 400 kVAr 500 kVAr
V) {kV)
2 HTTG 1 HTTG 2 HTTG 1 HTTG 2 HTTG 1 HTTG

2400 75 . . - - R .
2770 75 - - - . . }
4180 75 . . - - . .
4800 75 - . - . - .
6640 95 - - - CEP 180A5 | CEP 18085
7200 95 | CEP 160A6 | CEP 60B6 | CEP 170A6 | CEP 170B6 | CEP 180A6 | CEP 18086
7620 85 | CEP 60A7 | CEP %0B7 | CEF 170A7 | CEP 170B7 | CEP 18DA7 | CEP 180B7
7960 95 CEP 160A8 | CEP %088 | CEP 170A8 | CEP 17088 | CEP 180A8 | CEP 18088
8320 95 CEP 132M9 | CEP 13M8 | CEP 134M5 | CEP 133M13 | CEP 150M1 | CEP 140M1
9540 95 CEP 1B82M3 | CEP 13M22 | CEP 134M6 |CEP 133M14 | CEP 150M2 | CEP 4gM2
9960 95 | CEP 0A9 | CEP 1B0B9 | CEP 170A9 | CEP 170B9 | CEP 18DAS | CEP 18089
1400 95 |CEP 132M18 | CEP 13M23 | CEP 134M7 | CEP 133M15 | CEP 150M3 | CEP 49M3

25 - - - - CEP 150M4 -

150 - - - - - CEP 149M4
12470 95 |CEP 0AY | CEP 160B10 | CEP 170A10 | CEP 170B10 | CEP 180AY | CEP %0210

125 |CEP 132M14 . CEP 134M4 - CEP 183A6 .

150 - CEP %3B8 - CEP 173B6 - CEP 18386
13280 98 CEP 160Af1| GEP 160B1 | CEP 170A11 | CEP 170Bf! | CEP 180AM | CEP 180BM

125 |CEP 132M10 - CEP 134M8 - CEP 183A7 -

HTTG ~ h¢ théng thanh gép
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Tiép bdng 6.13

Usm | Ugn 300 kVAr 400 KVAr 500 kVAr
V) (kV)
2HTTG 1 HTTG HTTG 1 HTTG 2HTTG 1 HTTG

150 - CEP 163B7 - CEP 17387 - CEP 8387
13800 | 95 |CEP 160AIR2 | CEP 160812 | CEP T70AR2 | CEP 170812 | CEP 180A12 | CEP 180812

125 |CEP 132M13 - CEP 134M9 CEP 183A8 -

150 . CEP 16388 CEP 17388 - CEP 13388
14400 | 95 |CEP 1B0AW3 | CEP 160813 | CEP 170A13 | CEP 70813 | CEP 180A13 | CEP 180B13

25 | CEP 32M5 . CEP 134M2 - CEP 183A9

150 - CEP 1389 - CEP 17389 - CEP 18388
15125 | 150 . CEP 1324 - CEP 133M16 - CEP ¥9M5
19920 | 150 . CEP 16584 - CEP 7584 . CEP 185B4
20800 | 150 - CEP 13Mg . CEP 133M17 CEP 148M6
21600 | 150 - CEP %585 - CEP 17585 - CEP 185BS
22130 | 150 - CEP 13M2s - CEP 133M20 . CEP 149WM10
22800 | 150 . - . CEP 133M11 . CEP 149M7
23800 | 150 . CEP 13Mt1 . CEP 133M8 - CEP 149M8
24940 | 150 . - . CEP 13aM®B . CEP 140M9

HTTG - hé¢ théng thanh

gép
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7. THANH GOP, KHANG DIEN

A. LUA CHON THANH GOP

Thanh gdp cdn duge goi 12 thanh cdi hodc thanh din. Thanh gdp
duge dung trong cic td phAn phdi, ti déng luc ha dp, trong cdc td mdy
cit, cdc tram phAn ph6i trong nha, ngoai trdi cao Ap. V6i cac td dién
cao ha 4p vA tram phan phéi trong nha, dung thanh gdp cing; vai tram
phan phéi ngoai trdi thudng dung thanh gdp mém.

Ngudi ta ch€ tao thanh gdép nhidu ki€u ding, chung loai. Cé thanh
gop bang d6éng va bing nhém. Thanh gép nhém thudng chl ding véi dong
dién nhé (200 dén 300 A), thanh gdép dbng dung cho moi tri 86 dong dién.

Thanh gdp dugc ché& tao hinh cht nhat. Khi ddong dién 14n thl dung
thanh gop ghép tir 2, 3 thanh chit nhat. V6i dong dién rdt 16n (trén 3000 A
ngudi ta ché€ tao thanh gép hinh mang, hinh 6ng. Cing ch& tao thanh
gép hinh tron va vanh khan.

Thanh gép dugc chon theo dong phat néng cho phép (hoic theo mat
d6 kinh t€ ciua dong dién) vad ki€m tra theo diéu kién én dinh dong va
8n dinh nhiét dong ngin mach.

Cac ditn kién Iga cheon va kiém tra thanh gop

Béng 7.1
Dal lugng chon v kidm tra Dilu kisn
Ddng dién phat néng 14u dai cho phép, (A) KKaley 2= 1y
Kha ning 8n dinh dbng, (kG/em®) Op 2 Oy
Kh& nang 8n dinh nhigt, (mm?) F > ale ¥ tqa
trong do
K; = 1 vdi thanh gdp dat ding ;

K,

0,95 voi thanh gdp dat ngang.
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K, - hé 86 hiéu chinh theo nhiét d6 méi trudmng ;

~ dng sufit cho phép cua vat lidu lam thanh gdp
= 700 kG/em’

1400 kG/cm?

Sp
véi thanh
vai thanh

gép nhom, Ocp

gop déng, 6, =

6, — Ung sufit tinh toAn, xuAt hién trong thanh gdp do tiac déng
cla lye dién dong dong ngAn mach ;

6".

M - mémen uén

M

M

= — , kG/cm?

w b}
tinh todn :
F, .1

= —— , kGm

10

(7.1)

(7.2)

F, - lyc tinh toin do tdc dong cta dong ngin mach :

51
F, = 1,76.10 Z.Ei,k, kG

1 — khoang cdch gita céc sd cia 1 pha, cm

a — khodng cach giita cdc pha, em

(7.3)

W - moOmen ch6ng ubn cha céc loai thanh ddn, kG.m, cd cong
thic tinh tosn cho 4 bang 7.2.

Mémen chéng wdn cua cac loai thanh gép

Bang 7.2
Thanh chd nhat
Thanh ¢hd nhét rdng Thanh trén Thanh trén réng
dat ding dit ngang
b
, -
: s | :
L=
b. h? b, h? w h® - nd W — D’ w (D - &%)
W | W= T s T a2 B
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V6i thanh gép mém, thudng chon theo Jy,, vd ngoai diéu kién &n
dinh déng, 6n dinh nhiét dong ngin mach con phai ki€m tra thém digu
kién t8n thit ving quang.

Vi du 7.1. Yéu clu lua chon thanh gop dat trong tt phan phéi ha
4p ctia tram bién 4p 315 kVA - 10/0,4 kV.

GIAI
Dong dién lén nhdt qua thanh gdp 14 déng dinh mdc mdy bién dp :

I _ SamBa _ 315
dmBA T ﬁUdeA - ﬁ0,4

Chon thanh gop dbng, ti€t dien chit nhat, M40 x 4 co Ip = 6256 A

= 45520 A

Cdn tinh dong ngdn mach d€ ki€m tra 8n dinh dong, 6n dinh nhiet.

BA-315-10/04

PvC (3x 185+ 1.95)

/ 18 m ,

+ N
N
AT _600A i\ i

TG 04 kV

Ninh 7.1. Sd d8 nguydn Iy tram bién & va
sd d8 thay th tihh ngin mach ha #p

Tdngl trd bién 4ap qui vé ha 4p :

2 2

APNUgma o UN%-Ugmpa

Zon = —g o 10° 4] e 1
SdeA dmBA
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=M.105+j4’5‘—0’42104= 7 + j20 mQ
3152 315
T = Zgs + Ze + Znp
Tuy nhién, tri s cia Z, va Z,r qud nhé so vdi tdng trd bién 4ap,
cd thé bd qua :
' Iy = Zga = 1 + j20 mQ
Dong dign ngin mach :
Ly = 400
V3 {77+ 207

Tri s6 dong ngin mach xung kich

= 10,9 kA

i, = 1,8V2Iy = 27 kA

Du dink dat ba thanh gdp ba pha cich nhau 15 e¢m, méi thanh dugc
dat trén hai si khung td cich nhau 70 cm :

70
F, = 1,67.10'2.E.27 = 222 kG

2,22 .70

M = 25— = 1554 kG.em

Mémen chdng uén cla thanh 40 x 4 dat ding :

40 . 4° 3
W = 6 = 0,106 cm
M 15,54
= W = olog = 1468 kG/em?
Voi a = 6 va tyy = t. = 058, két qua kiém tra thanh gdp da

chon cho & bang sau :

Dal lugng chon va kidm tra K&t qué
Dong phét néng l4u dai cho phép (A} KKzl = 1.1.825 > |, = 4552
Kha ning 6n dinh dfng (kG/cm) G, = MO0 > g, = 1466
Khz ning én diph nhigt (mm®) F =40 x 4 = 60 > aly.Vig =
= 6.109Y05 = 46

Vay chon thanh cdi déng M40 x 4 la thda man.
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B. LUA CHON KHANG DIEN

Khéng dién la thigt bi ding han ch& déng ngén mach, V1 th€ thudng
chi duge dat & cdc nhd mdy dién cfp dién dp mdy phat.

Ngudi ta ch€ tao khdng dién bdng déng hodc nhObm, loai don hodc
kép. V& lap dat, khdng dién o th€ dat chéng 1én nhau, dat dan hang

ngang hay dat hén hop (hai pha chéng lén nhau, mét pha dit nidm bén
canh).

Khang dign dugc chon theo cde diéu kién sau :

Ude s UdmLD (7.4)
Limk 2 Iy (7.5)
xde% 2 Xxyc% (7 ,6)

Diéu kién (7.6) didm bio cho tri s6 dong ngdn mach nhd hon dong
cit dinh mitc cia mAay cAt vid dim bdo diéu kién 6n dinh nhiét cia cdp.

D& tinh toan lya chon khing dién cdn st dung mét s6 cong thuc
sau .

Né&u bigt dong ngdn mach siéu qud d6 ba pha thi ¢d thé tinh duge
dién khang t6ng tu hé th6ng dén difm ngin mach truéc khdng dién

Ib
Xyr = IL (7.7

Dién khang cdp tinh theo don vi tuong d6i (theo cOng suft co ban
da chon) :

Xe = xJ ey (1.8)
= X re .
U
Dong 6n dinh nhiét cua cap :
F.C
I, = A (79
nhC = i 3

F - tiét dién cdp, mm?
C - hé s6, v6i déng C = 141 A%s ;
v6i nhom C = 90 A%s
t. — thai gian cAt cla mdy cit, s.
Dé dam bio didu kién lam viéc 8n dinh nhiét cta cdp thl dién khéng
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Tuong d6i co ban t¥ nguén d&n di€ém ngin mach cdp phai bing :

L
Xy = I—“— (7.10)
min
Xn = Xur + X¢ + Xc
Vay X¢ = Xy - Xyr - Xc (7.11)
Tamic
Tinh theo % : X% = x¢. 7100 (7.12)
cb
Scb
Vai I, = .
¢b i{3 Utb

Né&u x,% tinh duge 16n hon 8% (khi dung khing don) va 16% khi
dung khdng kép) thi phai dung khidng kép thay cho khang don hoic dung
mét s6 khang don.

Vi du 7.2. Phu tai dia phuong 10 kV, 5§ MVA dugc cdp dién tit hai
phan doan ctia thanh gép dién dp may phat cd so d8 cho trén hinh 7.2.
Biét r&ng khi lap so d8 tinh ngin mach da chon S = 100 MVA va da
tinh duge Iy, = 54,6 kA Yéu cfiu chon dat khdng dién d€ cé thé su
dung cic may cAt hop bo cia Siemens loai 3DC11 c¢d I, = 1250 A va
I = 25 kA

cdm

GIAI
Ddng dién 16n nhit qua mét khdng khi khang kia bi su c6. Vay dong
cudng bic qua khang béng :

5
Ly = V3 .105

Chon khang dien don, day déng PB-10,5-300 A o6 I = 300 A
va Ude = UdmLD = 10,5 kV.

Ti€p theo cdn chon tri s x¢%.

= 27525 A.

100
Is  y3.105
Xpp = o5 = — = 0,101
HT ™ 1y 54,5
Sep 100
X = x5 = 0,013,2.1 Z = 0,145
th )
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]fy K
PVC(3.185 + 1.120)

—_\ XHY

i N,
|
N,
McLL
I I X
[ 4
N % N l
N
PVC(I 70+ 1,50) 3

Hinh 7.2. So df nguyBn ly cfp dién cho phy ta didn 4p
may phat va so d6 thay thd tinh ngdn mach

Dong 8n dinh nhiét cap 1 vA cdp 2 :

F,C 185 .90
Lihcy = Ve = Vo7 ~ 18,9 kA
F,C  70.90

InhC2="t—c'= mg = 8,9 kA
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Ly 100

XN = = V3.105.89 - 0619
Xg¢ = Xn ~ Xy - Xy
= 0,619 - 0,101 - 0,145 = 0,373
Tamk 0,3
xx% = Xg 100 = 0,373. 27100 = 2,035
1, 55

Vay chon khang dién don, day déng PB -10,56-300 ¢ Uy, = 10,5
Cdn ki€m tra khang d& chon v& kha ning han ché& dong ngin mach,

dam bio tri s6 ddng ngin mach nhd hon khid nang cit cia may cAt
3DC11 va dam bao 6n dinh nhiét cia cdp 70 mm? va 185 mm?

Xy = xc% Iif,l = 0,04 gz—g = 0,733

Dong dién ngdn mach tai N2 13 :
L 5

e = xHTC: Xe _ 0,101 51’» o733 - 6995 kA

Dong diégn ngdn mach tai N3 la ;
'y = oo = 55 = 5618 kA
N3 7 Xy + X¢+Xo | 0,101 + 0,733 + 0,145 :

Ké&t qua :

Tiam = 25 kA > I = 6,595 kA

Iinct = 18,899 > I\, = 6,595 kA

Inher = 89 > I3 = 5,618 kA
Vay chon khang nhu trén ]a hop ly.

Loai khang dign Ugm- (V) lgm: (A) X% Kn& iudng, (kg)

PB - 105 - 300 - 4 105 300 4 2400
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Pién tro va dién khang cia thanh cai chil nhit

Bang 7.1
. r, khi 65°C, mQ/m X, (déng va nhbm), mQ/m
Kich thude, Khi khodng céch trung binh hinh hoc, mm
mm déng nhom
100 150 200 300
25 x 3 0268 0475 0179 0,200 0295 0,244
30 x 3 0223 0394 0163 0,189 0,206 0235
30 x 4 0,67 0,296 0,63 0189 0206 0235
40 x 4 0,125 0222 0u5 0170 0,189 0214
40 x 5 0,100 0177 0,145 0,170 0,189 024
50 x 5 0,080 0,142 017 0,156 0,180 0,200
50 x 6 0.067 ons 0127 0,156 0,180 0,200
60 x 6 0,056 0,099 Do 0,45 0163 089
60 x 8 0042 0074 om 0,145 083 0189
80 x 8 0,031 0055 0,102 0126 0,145 0179
80 x 10 0025 0,044 0,102 0,126 0148 0,170
100 x 10 0,020 0,038 0,090 0m3 0133 0157
Déng dién phy tii JAu dai cho phép cua thanh cai
bing dong va bing nhém (nhi¢t do tién chuin cha
méi truong xung quanh la +25°C)
Bdang 7.2
Tibt Khéi tigng, kg/m [ Ddng dién cho phép, A
dign
Kich cua M8 pha M3i pha ghép M&i pha ghép
thude, mot mét thanh hai thanh ba thanh
mm | thanh, | dBng | nhom . . o
mme déng nhém déng nhdm déng nhém
1 2 3 4 5 6 7 8 9 0
25 x 3 75 0668 0,203 340 265 - - - -
30 x 3 S0 0.800 0234 405 305 - - - -
A0 x 4 120 1066 0324 475 365 - - - -
0x4| W0 1424 | 0432 | 625 480 . - - .
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Tiép bdng 7.2

1 3 4 5 ] 7 8 9 ©
4Ox5 200 1780 0540 700 540 - - - -
50 x 5 250 2225 0675 860 6685 - . - .
50 x 6 300 2678 0810 855 740 - . - -
60 x5 300 2670 080 1025 708 - - - -
60 x B 360 3204 D972 n25 870 740 1 1350 2240 1700
60 x 8 480 4,272 1295 1320 1025 260 1680 27390 2180
60 x 10 600 5310 1620 Wws 1155 2560 2010 3300 2650
80 x 6 480 4272 1295 1480 150 210 1630 2720 2100
a0 x 8 640 5898 1728 %90 1320 2620 2040 3370 2620
80 x 1 800 7,100 260 1900 180 3100 2410 3990 310
100 x 6 600 §,340 1620 B0 1125 2170 1935 3170 2500
00 x 8 800 7,120 2160 2080 625 3060 2380 3930 3085
100 x 0 000 8,900 2,700 2310 1820 3610 2860 4550 3640
120 x 8 860 8,460 2,600 2400 1900 3100 2650 4340 3380
120 x 0 1200 10,650 3240 2650 2070 4100 3200 5200 4100

Thanh din nhém tiét dign hinhk mang c6 quét son
Bang 7.3
y y, y
77 ¢
T an| ' %
iR
L B
B y LL Y
Kich thude, mm M&men chéng ubn cua it dign, cm>
Tidt dign mét thanh hai thanh | Dong dién
mét dén ghép, | phu téi, A
h b c r thanh, déi v& déi vai d6i voi
mm? tryc x-x, the y-y, | e yo-ya
W, W, Wye
1 2 3 4 5 6 7 8 g
75 35 55 6 695 U1 317 30,1 2670
00 45 45 8 775 222 451 186 2820
100 45 6 B8 00 27 59 58 3500
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Tiép bdng 7.3

1 2 3 4 5 6 7 8 9
25 -| 55 6.5 0 1370 464 95 985 4840
150 65 7 0 1785 71 147 67 5650
75 80 8 12 2440 122 25 250 6430
200 90 10 14 3435 133 40 422 7550
200 90 12 6 4040 225 485 490 8830
225 05 s ) 3 4880 307 66,5 645 10300
250 1S 125 2] 5450 360 81 824 10800

va nhiét d¢ thanh din 65°C

Thanh din bing dong trém, I, 0 nhiét d6 méi tnfing 35°C

Bang 7.3
Trong | Ddng modt chidu theo A mdt chibu
Dudng kinh | Tigt dign uong1) vat ieu? vd xoay chidu dudi 60 Hz
mm mm?> kg/m
duge san dé trén
s 06 0175 E-Cu F37 85 85
8 50,3 0447 E-Cu Fa7 79 159
10 785 0,699 E-Cu F37 243 213
B 210 179 E-Cu F30 464 401
20 34 2,80 E-Cu F30 629 539
a3z 804 7.6 E-Cu F30 60 976
50 1960 17,50 E-Cu F30 1930 %10
Thanh din nhém ma dong, tron dit trong nha,
nhi¢t do moi truong 35°C, nhi¢t do thanh din 65°C
Bang 7.4
Trong Déng mét chifu theo A mdt chidu
Dudng kinh Tidt dién ludng) vi xoay chifu dudi 60 Hz
mm mm? kg/m
duge son dd trén
5 196 00713 78 70
8 503 0182 us 132
0 785 0285 201 177
B 20 0,730 386 335
20 3 14 525 48z
32 804 292 1000 850
50 1960 7.3 1750 1500
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Thanh din dong hinh vanh khan, nhigt d6 méi truong 35°C,

nhiet 46 thanh din 65°C

Bang 7.5
Dong mét chidu Dang mét chibu
theo A theo A
Dudng | Chiby Tiét | Trong
kinh day dién | ong! | vat a® M6t chidu va xoay chidu dudi 60 Hz
ngodi | (mm) | (mm) | (kg/m)
(mm) trong nha ngoai nha
dugc son | d& trén | duge son | dé trdn
1 2 3 a 5 6 7 B 9
20 2 13 101 E-Cu F37 ag4 329 460 443
3 B0 143 E-Cu Fa7 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 E-Cu F25 591 506 708 89t
32 2 188 168 E-Cu Fa7 602 508 679 660
3 273 244 E-Cu F37 725 6n 81 794
4 352 3.4 E-Cu F30 821 693 927 900
5 424 378 E-Cu F30 500 760 1020 987
6 490 437 E-Cu F25 973 821 1100 1070
40 2 239 213 E-Cu F37 744 624 816 790
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-Cu F25 1220 020 1340 1300
50 3 443 3595 E-Cu F37 120 928 130 1150
4 578 516 E-Cu F30 1270 1060 1360 1310
5 707 631 E-Cu F30 o 1170 1500 U0
6 829 740 E-Cu F25 1530 1270 1630 1570
8 1060 g4a2 | E-Cu F25 1700 120 1820 1750
63 3 565 504 E-Cu F30 1390 150 %40 1390
4 741 6,61 E-Cu F30 1590 1320 1650 1590
5 on 813 E-Cu F30 1780 1460 1820 1750
6 1070 958 E-Cu F25 1120 1580 1990 90
8 1380 123 E-Cu F25 2150 1780 2230 2140
80 3 726 6,47 £-Cu F30 1750 1440 1760 1690
4 955 852 E-Cu F30 2010 1650 2020 1930
5 1nag 05 E-Cu F30 2230 1820 2230 2140
6 00 124 E-Cu F25 2430 1990 2440 2340
8 1810 16,1 E-Cu F25 2730 2240 2740 2630
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Tiép bing 7.5

1 2 3 4 5 6 7 8 9
100 3 94 815 E-Cu F30 2170 1770 2120 2020
4 120 108 E-Cu F30 2490 2030 2430 2320
5 490 133 E-Cu F30 2760 2250 2700 2580
86 770 58 E-Cu F28 3020 2460 2950 2820
8 2310 206 E-Cu F25 KZ230) 2780 3330 3180
Mommen chéng uén cia cic loat thanh din
Béng 7.6
Thanh ch nhat Thanh chd nhat
Bn Thanh tron Thanh trén rdng
dat ding d&t ngang rong
b
, r
h Y N R b
B o
b.h? b.h? h - w aD® w - 2@ - &)
W==—% 76 T8 T a2 B
Cac dic tinh ¢ ban cia kbang diém PL - 151,
khing di¢n bétdng cuén day bing nhom
Bang 7.7
r Ddng | ' Dai Cong Dai
Tén dign Wong dién gng
thit én dic T8n én dac
Kidu dinh dinh | trung | Phuong thdt | dich | trung
khdng dién, | mic | ddng |[cho 8n | phdp | Kifu khéng | dich | dong cho | Phudng
6 kV trong | (tri 86 | dinh dat dién, 10 mie | {trl s6 | 6n phap
1 pha, | bién nhiét kv trong | bién dinh dat
kW dd) oV ton 1 pha, do) nhiét
hmax > | a5V KW e ¥ b
KA KA KA 51 2
PBA-6-150-3 | 075 974 9,0 O va N| PBA-6-150-6 | 203 640 675 |D va N
PBA-6-150-4 | 143 955 825 |O va N| PBA81508 | 222 438 60 D vA N
PBA-6-150-5 | 157 7,65 75 © va N| PBA6-150-10 | 259 382 60 DvaN
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Tiép bdng 7.7

Ddng | Daj Dong | Dai
dién [ hng dién | lugng
T8n &n dic Tén 8n dic
i &t dinh trung ) thdt | dinh | tung
Kidu dinh ddng | cho 8n | Phudng | Kidu khéang | dinh | dong | cho 6n | Phiong
khdng didn, | mic | (trj s6 | dinh phép dién, mic | {tn s6 | dinh phép
& kV trong bién rhidt dat B xV trong bidn nigt d&t
tpha, | dO) .Vt tpha, | d§) lﬂh\{%n—h
KW |imay - KA kAs'2 kW fmax | gagl2
KA
PBA-6-200-3 131 130 220 |D vA N|PBA-10-150-3| 155 975 1086 |DvaN
PBA-6-200-4 | 183 1275 10 D vaA N|PBA-10-150-4 20 955 825 |BbvaN
PBA-8-200-5| 248 1020 100 (D va N[PBA-1D-1505( 226 785 75 DvaN
PBA-8-200-6 | 2869 85 80 D va N|PBA-10-150-6 | 256 638 675 |DVAN
PBA-6-200-8 321 64 80 D va N{PBA-10-150-8 | 307 48 60 DvanN
PBA-6-200-10| 367 54 80 D vaA N
PBA-10-200-3| 229 7.0 945 D VvaN
PBA-6-300-3 18 185 180 D va N|PBA-10-200-4| 232 127 10 DvaN
PBA-6-3004 | 242 198 1o D va N |PBA-10-200-5| 221 102 00 DvaN
PBA-8-300-5| 272 150 150 D v& N|PBA-13-200-6| 3% 85 S0 D vaN
PBA-6-300-6 | 326 28 35 D va N|PBA-10-200-8| 377 688 80 DvanN
PBA6-300-8 | 353 S5 15 DvanN
PBA-6-300-10 4,49 7.65 12 D va N|PBA-10-300-3| 268 Bs 156 |DvaAN
PBA-10-300-4| 365 170 145 DvaN
PEA-6-400-3 22 26,0 208 |D va N|PBA-10-300-5| 342 B3 B0 D VvAN
PBA-6-400-4 | 287 255 189 |D vA N|PBA-10-300-8| 402 128 120 D va N
PBA-6-400-5 | 3,32 204 9,1 D va N|PBA-10-300-8| 470 9,56 220 D vaN
PBA-6-400-6 | 383 170 88 D vaN
PBEA-6-400-8 4,61 1275 1885 |[D va N|PBA-10-400-3| 301 260 20 DD
PBA-6-400-10| 575 102 1885 (D va N|PBA-10-4004| 386 254 266 |OvaN
PBA-10-400-5| 428 204 98 |ODvaN
PBA-6-500-3| 217 320 300 |D va NIPBA-10-400-6] 478 170 196 DVvAN
PBA-6-500-4 hrs 349 275 DD  |[PBA-1D-40C-8| 551 275 07 DvanN
PBA-6-500-5 32 255 250 DvaN
PBA-68-4006 | 4,09 242 225 |D va N|PBA-10-500-3| a79 325 268 [315)
PBA-6-500-8 | 4,40 159 200 |D va N|PBA-X-500-4| 444 319 275 bbb
PBA-6-500-10| 544 1275 200 |D va N|PBA10-500-5| 548 255 250 bD
PBA-10-500-6 | 4,90 212 225 |DbvaN
PBA-8-800-3 25 390 36,0 DD |PBA-10-500-8| 764 159 200 DvaN
PBA-8-600-4 37 382 330 bb
PBA-6-600-5 39 306 300 |D va N[PBA-10-600-3| 350 508 329 00
PBA-G-5008 | 442 254 280 D va NIPBA-10-600-4| 436 382 316 DD
PBA-6-600-8) 663 19,1 240 |D va N|PBA-10-600-5| 53 306 300 DD
PBA-6-600-10| 6,24 158 240 |D va N|PBA-106006| 798 | 254 270 b
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Tiép bdng 7.7

Dong Dai Déng Dai
dien | tuong Tén | dién | ludng
Tén 8n die tht 8n dic
Kiéu thit | dinh | trung ) dinh | dinh | trung
khéng dién, | dinh | déng cho |Phudng| Ki8u khang muc | déng cho |Phudng
6 kV mdc | (tri s§ | *8n phép didn, trong | (tri 88 | @&n phap
trong | bién dinh dit 6 kV 1 phe, | bién dinh dae
1 pbha, | d§) nhidt kW d6) nhidt
kW imu ' fnh J%’: A‘""u ' fnh J}K
KA | kas?? KA | kas!/?
PBA-10-600-8 | 885 1 240 |D va N| PBA-6-3000-8 126 720 48,0 N
PBA-10-800-10 | 10,01 153 240 |D va N| PBA&-3000-10 | 154 6803 o0 N
' PBA6-3000-12 | 74 | 520 | 1360 N
PBA-10-750-5 | 755 382 375 bbb
PBA-10-750-6 | 820 319 33,75 oD PBA-6-4000-8 | 15,55 218 52,0 N
PBA-10-7508 | 110 239 30 D va N| PBA-B-4000-10 | 176 781 40 N
PBA-10-750-0| 100 19,1 30 D va N| PBA6-4000-12 | 244 87,7 80,0 N
PBA-6-750-3 | 345 4875 405 bb PBA-10-1000-5 | 465 508 50 bbb
PBA-6-7504 | 386 478 396 bb PBA-10-1000-6 | 485 425 45 Ob
PBA-6-750-S 441 38,2 389 | D vad N| PBA-10-1000-8 53 349 40 bD
PBA-6-750-6 491 318 3958 |D va N| PBA-10-1000-10 78 25 40 bo
PBA-6-750-8 575 239 3826 (D va N
PBA-6-750-10 | 626 191 3362 (D va N| PBA-10-1500-6 0.2 534 610 3]
PBA-10-1500-8 24 40,7 620 b
PEA-6-1000-4 | 4,70 638 550 Do PBA-10-1500-0 | 46 341 590 b
PBA-6-1000-5 | 510 510 50,0 oD
PBA-6-1000-6 | 520 425 450 |D va N} PBA-0-2000-8 | 40 530 880 N
PBA-6-1000-8 | 740 319 400 |D va N|PBA-10-2000-10| 165 439 920 N
PBA-6-1000-10 | 860 255 40,0 ob PBA-10-2000-2 | 183 374 910 N
PBA-6-1500-5 62 616 620 )] PBA-10-3000-8 | 1854 720 1350 N
PBA-6-1500-6 68 531 630 D PBA-10-3000-10 | 226 60,3 125,0 N
PBA-6-1500-8 | 85 40,7 650 b PBA-10-3000-12 | 250 520 1220 N
PBAG-1500-10| 96 .| 34 62,0 b
PBA-10-4000-8 | 222 g 1850 N
PBA-6-2000-6 | 84 672 950 N PBA-10-4000-10 | 248 781 1820 N
PBA-6-2000-8| 105 530 96,0 N PBA-10-4000-12| 326 877 %650 N
PBA-6-2000-10| N7 439 {30 N
PBA-6-2000-12| 132 374 95,0 N
€hi thich : Cic ky hiée quy udc : P - khéng dién ; B - betdng ; A - cuen day Bng nhom ;

6 va 10 kV- dién 4p dinh miic kV ;

150 + 4000 - ddng dién dinh mic A ;

3 -

12- dign

trd cim f{ing cia khing dién, % ; D - a3t ding ¢ ba pha khing dién,; N - di1 ngang <
ba pha ; DD - datdungwbaphatJOdoépl'uatn‘:nmﬂOndmhdongchxduc}cddmbéo
vdi phuong phip dat ny.
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Khing di¢n kép bétdng cuén day béng nhém

Béng 7.8
Didn khéng, % | Tén thft | Ding dién 6n | Dai lusng dic
wrong 1 | dinh déng (i | trung cho 8n
pha cua sé bien d8 dinh nhidt khi
ca hai imax ) Khi €6 c6 ddng ditn
Kiu khang didn nua ddng dién ngdn mach Phuong
6 kV va 10 kV x X khdng ngdn mach | chay qua mét | phdp dt
dién trong | chay qua mia khang dién,
tinh trang mét nla lon m ’
binh khéng dién, kA2
thudng, kW KA
PBAC-6-2x600-4 4 1,65 63 310 268 D
PBAC-6-2x600-6 . 6 175 86 235 242 B
PBAC-6-2x1000-4 4 1225 815 530 403 3]
PBAC-8-2x1000-6 8 725 nos 374 417 (2}
PBAC-6-2x1000-8 8 2315 1323 289 413 D
PBAC-6-2x1000-10 10 294 48 235 449 b
PBAC-6-2x1500-6 6 885 153 530 58,1 >}
8 2586 %9 414 635 b
PBAC-8-2x1500-8 682 N
PBAC-6-2x1500-10 © 324 92 340 65,7 2]
706 N
PBAC-6-2x2000-8 8 24 185 530 86,0 N
PBAC-6-2x2000-10 306 258 438 845 8]
8935 N
PBAC-6-2x2000-12 2 372 289 374 833 b
835 N
PEAC-6-2x2500-10 0 295 283 §30 1080 N
PBAC-6-2x2500-12 » 358 14 455 0.0 N
PBAC-6-2x2500-15 B 443 408 374 92,4 N
PBAC-6-2x3000-12 12 338 380 S30 L) N
PBAC-5-2x3000-15 B 432 378 488 127 N
PBAC-10-2x600-4 4 1182 80 340 298 [3)
PBAC-10-2x600-8 6 183 79 235 503 B
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Tiép bdang 7.8

PBAC-10-2x1000-4 4 252 ] 1 530 408 3]

442 N
PBAC-10-2x1000-6 6 17,65 155 374 398 1]
PBAC-10-2x1000-8 8 256 181 289 410 (o)
PBAC-10-2x1000-10 0 302 22 235 388 1>}
PBAGC-10-2x1500-6 6 19,45 20,2 530 F 596 (3]
PBAC-10-2x1500-8 8 261 ~ 252 414 58,7 o)
PBAGC-10-2x1500-10 © 289 282 340 582 D
PBAC-10-2x2000-8 8 2482 254 $§30 88 k N
PBAC-10-2x2000-10 10 a6 336 438 89 N
PBAC-10-2x2000-12 r 378 406 374 817 N
PBAC-10-2x2500-10 © 306 384 530 12 N
PBAC-10-2x2500-12 12 371 424 454 m7 N
PBAC-10-2x2500-15 15 4457 836 374 985 N
PBAC-10-2x3000-12 12 353 515 S30 121 N
PBAC-10-2x3000-15 15 448 580 438 124 N

L

Chii thich: Céc ky hiBu qui udc . P- khing dign ; B- béténg ; A- cudn ddy bing nhém;
C- kép ; 6 va 10 dién 4p dinh mle, kV ; 600 3000- ddng dién dinh mdc cia md nda khang
dign A ; x- dién khang cda mét nda khéng dign khi khong c6 dong dién di trong nia khac cua
nS, % ; X+ didn trd cam Ung cia cA hai nda khang dign khi dong didn dinh mdc cé chidu nhu
nhau vd bing nhau chay qua ching, % ; D- dit ding ¢4 ba pha ; N- dit ngang khang dién
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 ctta chdng sét van l& ch&ng sét danh tit ngodi duong day
trén khong truyén vao tram bién 4p va tram phaAn phéi.

Chéng sét van duge lam bang dién trd phi tuyén. V6i dién d4p dinh
muc cda lu6i dién, dién trd chéng sét van c¢d tri 88 l6n v6 cing khong
cho dong dién di qua, khi cd dién 4p sét dién trd gidm t4i 0, chéng sét
van thdo dong sét xudng d4it.

Ngudi ta ch& tao chéng sét van moi cfp dién ép.

D€ hé tro 12m gidm nhe mic dd lam viéc cia chéng sét van, thudng
ngudi ta dit thém chéng sé6t 6ng trén dudng day cdich tram khodng 150
dén 200 m. Chéng sét 6ng c nhiém vu thdo bét sét xubng d4t, lam giam
bét bign 46 sét truée khi d€n chéng sét van.

O cac tram phin phéi trung 4p trong nha, ngudi ta thudng ché tao
td hop b6 mdy bién Ap do ludng vA chféng sét van.

O cdc tram bién 4p phan phéi, chéng sét van trung ép c6 thé dat
tai mot trong hai vi trl (hinh 8.1lab).

| F/"HZD]]}—E
- - ~EY 57

csy

a) b) c)

Hinh-e.1. Céc vi tri d&t chénc sét van
trung 4p trong tram bién 4p pnan phbi
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1. b3t ching sét van trudc dao cdch ly

Uu di€m cta cdch dit nay 13 ddng sét khdng qua dao cach ly, nhuoc
di€m lA mudn ki€m tra, stta chita, thay th& chfng sét van cfin phdi cét
may cAt dat & tram bi&n Ap trung giar.

2, Bt chong sét van sau dao cdch k

Pat & vi trd nay thuan tién cho viéc ki€m tra, thay th& chéng sét
vap nhung dong sét cd tri s6 rAt 16n lai di qua dao o6 thé lam gidm
tufi tho cua dao.

3. bdu ch6ng sét van vao tram

Day & cach dién t6t nhdt voi sg d6 trén hinh 8.1¢, vita dam bdao
an todn cho dao cdch ly vita thuin tién cho viéc sita chita thay th& chdng
8ét van. Tuy nhién cach d4u nay phai t6n thém mot dac cach ly va phai
c6 khong gian d8 l4p dat.

Trong tinh todn thiét k& vidc. chon chéng sét van rft don gidn, chi
cin cd viao dién Aap

Udmesv = Udmip 8.1

Tuy nhién, truéc khi lAp dat chéng sét van vao ludi, nh4t thigt phai
thd nghiém céc dac tinh k¥ thuAt cia chéng sét van : dién 4p phdng
dién, dien dp chiv dung 16n nhit, dién 4p du, dong ditn r> vwv..

Vi du 8.1. Yéu ciu lua chon chdng sét van dat tropg tram biér dp
pbAn phéi 22/04 kV cd so d6 nguyén ly cho trén hinh 8.2

bDH - 22 kV

DDK o4 kV

Hinh 8.2. SO0 d8 nguyén ly tram bifn 4p phén phé
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GIAI
Tram bi&n ap phan phdi dugc cfp dién bAng dudng day trén khoéng
DDK-22 kV, cAn phaii dat chféng sét van.

Chon dung chéng sét van do Siemens ch€ tao cd cdc théng s8 ky
thudt cho & bang sau :

. Uam Dong diégn phdng

Lo ! , V&t fidu vé
@ Vét kV) dinh mde, (kA)

3EA1 cacbua silic SiC 24 5 nhya

Vé phfa ha 4p, tit td phan phdi di ra hai 16 cdp va mot 16 dudng
dAy trén khéng, cAn dat chfng sét van ha 4p trong ta phan phéi.

Chon ding ch6ng sét van he Ap do Siemens ch& tao cd cac théng s6
k¥ thuét cho & bing sau :

Loai Udm 36 ous Ddng thio sét Khé luong
V) {kA) {ka)
5 SD7 003 280 4 00 0,825

B. MAY BIEN DONG DIEN

Chic nang ciia mdy bién dong dién 13 bi€n d8i dong dién so cAp co
tri s6 bt ky xubng 5 A (d6i khi 1 A va 10 A), nhim c4p ngudn dong
cho cac mach do ludng, bao vg, tin hign, diéu khién..

Riémg bién dong ha 4p chi lam nhiém vu cfp nguén ding cho do
dém. Ky hitu may bi€n dong 1A TI hoac BL

Thudng mAay bién ddng dugc ch& tao v8i 5 cdp chinh xdc 0,2 - 0,5,
1, 3 va 10.

Vé hinh thdc, may bi€n dong ch& tao ki€u hinh hép, ki€u hinh xuyén,
ki€u truc, ki€u d&.

Ngoai cdc loai mAy bién dong théng dung, trong hé théng dién cén
cd bifn ddng thy tu khéng, bién ddng bio hda nhanh, vwv..

May bién ddong dugce chon theo cdc diéu kién sau :

373



1. So db n6i dy va ki€u mdy
2. Dién dp dinh muic

Uamet 2 Ugmip (8.2)
3. Dong dién dinh mitc

Tampr = Ly (8.3)
4. Cdp chinh xdc

Cdp chinh x&c cua bién dong phdi phu hop v6i cip chinh xdc cua
cdc dung cu n6i vao phia thd cdp.
5. Phu di thw cdp

Zompl > Zp = Zyc + Zyq (8.4)
trong d¢ :

Zy. - tng phu tai cac dung cu do ;

Zgq — t6ng trd cia day din ty BI dén cic dung cu do.
Trudng hop gidi han :

Pl
Zogl ~Zye = Zyg = Ry = F
dd
Td diy suy ma ti6t dién dAy din :
Py
F,, = (8.5)
ad Zgmpy ~ Zac

P — dién trd sudt cia vat liéu lam day ;

l, — chiéu dai tinh todn cia day din, phu thudc vao so d6 néi

day ciia bién ddng va chidu dai thuc tit BI dén dung cu
do 1 :

e So d6 dung 3 BI trén 3 pha néi hinh sao: 1, 1
e So d6 dung 2 BI trén 2 pha n6i hinh sao: |. = V3.l

e So d6 ding 1 BI trén 1 pha néi hinh sao: I, = 2L

DE dim bido d0 bén co va d8 chinh x4c, ti€t dien day dAn khong
nhé hon 1,5 mm? véi day déng ; 2,5 mm? v6i diy nhém.

6. On dinh dbng

V2Ky Igm 2 i (8.6)
K4y — boi s6 dn dinh déng cia BI ;
I4m1 — dong dinh mdc so cdp cta BL

374



Riéng v6i Bl ki€u s¢ d3, diéu kién 6n dinh dong la :
Fp = Fy 8.7
Fcp - lyc tac déng cho phép lén dfu s
F, — lue tinh todn dat lén dfu si cia bign dong.

7. On dinh nhiét

(Lams - Kb am tan am = By (8.8)
Kiham — boi s6 8n dinh nhiét dinh mitc ciia BI
thham — thoi gian 8n dinh nhiét dinh mudec,

Cén ltu ¥ rang, trong khi chon mdy bién ddng cho mét so d6 dién
cu thé, tuy theo dic di€m cia né, c6 thé khéng cin thi€t phai kifm tra
tdt cA cac diéu kién néu trén. Vi du :

— Céc may bi&n dong dit trong ti phAn phfi ha 4p cia tram bién
&p phan phdi ¢6 phu tdi r4t nhd (vai VA) va day din t¥ Bl téi céc déng
h6 rft ngdn, néu tinh tiét dién theo (8.5) thi rAt nhé, d€ dam bao tinh
chinh xéc cho déng hé do d€m cfn chon day déng 2,5 mm’. Cang khoéng
nh&t thi€ phai ki€m tra 8n dinh doéng, 6n dinh nhiét cia BI.

Véi Bl c6 dong so cdp td 1000 A trés lén, khéng cén kifm tra 8n
dinh nhiét.

- M4y bién ddng ki€u thanh d4n khéng c4n ki€m tra 8n dinh déng
vi thanh din da dugc ki€m tra dadm bdo 6n dinh déng...

Ndi chung, d€ dam bdo tinh chinh zdc cho cdc dung cu do ludng va
bio vé, ngudi ta thudng ding nhiéu bién dong d€ phan nhd tdi cho méi
BI va lam cho diy din khéng quéd l4n.

Vi du 8.2. Yéu cAu chon bi&n dong dat trong tu phan phdi ha ap cla
tram bi&n 4p 100 kVA - 10/0,4 kV.

]

GIAI

Dong dién 16n nhft qua bign dong :

100
o = lamn = J3 o7 = 1445 A

Phu tai thd cip cta BI gém :
1. Ampemét : 0,1 VA
2. Céngto hitu cong : 2,6 VA -
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3. Coéngto v6 cobng : 2,5 VA
Téng phu tai : 51 VA,
Cac déng h8 o6 d6 chinh x4c 0,5
Chon diung bién dong ha ap do Céng ty Do dién Ha NOi ch€ tao, s8
lugng ba BI dat trén ba pha, d4u hinh sao.

Logl Ugm lgm lagem S8 vong so | Dung igng | Cép chinh
%] {A) {A) cdp (VA) x&c
L DB5/1 600 B06 5 1 0 05

Day din ding day d6ng ti6t dién 2,5 mm? nghia }Ja M 2,5
Khong cén kifm tra 6n dinh déng, 6n dinh nhiét.

Vi du 83. Chon mdy bi&n dong dién cho mach mdy phdat dién
Ugmp = 10,5 kV, I, = 3610 A c6 cdc phu tai thd cfp cho & bang sau:

Phy tAi (VA)
Tén déng h8
Pha A Pha B Pha C

Ampe k& 1 1 1
D4t k€ tac dung 5 5
O#t k& phan khang 5 - 5
O4t k€ w ghi 10 - ©
Coéngtd hiu céng 25 25
Céngtd v8 cong 25 5 25

Téng 26 8 26

kg

GIAI

Can cd theo cdc s6 litu di cho, chon BI nhu sau :
1. Dat BI trén cd ba pha, ba BI dfu hinh sao
2. Chon BI kifu thanh dén cd :

Ugmpt = 10 kV, 1,4, = 4000 A

3. VI cic cOngto c6 cdp chinh xdc 0,5 nén cing chon BI ¢6 cip
chinh xdc 0,5, Bl ¢ Zy 51 = 1,2 Q.

4. T8ng trd cia pha ¢ phu tii max (A hoac C), S ,, = 26 VA
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Gia st chidu dai tit BI d6n dung cu do 1

c8n thi€t cia dAy din bang :

F

2

Pl

30.0,175

Zon + Zge

1,2.1,04

=30 m = I, tiét dién

= 3,27 mm?

Chon dAy dén déng tiét dién 4 mm? ky hieu MA4.
5. V6i BI chon ki€u thanh din khong cén ki€m tra 8n dinh déng
6. V6i Bl ¢ 1y, = 4000 A khong cAn ki€m tra én dinh nhiét.

Vay chon BI do Lién X6 (cd) ch& tao ¢d cdc théng s8 ghi & bang

sau
Loal Ugm lam (C(p Céng sufit Zgm
(V) (A) chinh x&c | dinh mic (VA) 1)
TIMUdA -10 1© 4000 05 30 12

C. MAY BIEN AP PO LUONG

Mdy bién 4p do ludng con goi 1A mdy bi€n dién ap, ky hiéu la BU
hodc TU, c6 chidc nang bién d6i dién ap so cp b4t ky xufng 100 V hogc
100N3 V, cfip nguén dp cho cic mach do ludng, diéu khi€n, tin hiéu, bio v,

M4y bién 4p do ludng dugc ch€ tao voi dién sp tu 3 kV trd 1én, o6
loai khs, loai ddu. Loai khé chi dat cho tram phan phSi trong nha, loai
diu cd th€ diat moi ch8. Ca hai loai déu ch€ tao mét pha, ba pha.

Céc BU thudng ddu theo so d6 V/V ; Y/Y. Ngodi ra cdn cd loai BU
3 pha 5 tru ddu.Y/Y/T (sao 0, sao O, tam gisc hd), ngodi chyc ning
théng thudng, cubn tam giac hd c¢d nhiém wvu bdo cham dft modt pha. BU
chi dung & luéi 3 dén 22 kV 1a luéi cd trung tinh cdch dién.

May bién ap do ludng duoc chon theo cde didu kién sau :
1. Dien dp
2. So d6 d4u day, kifu maiy
3. Cdp chinh x4c
4. Céng sufit dinh mic
5. Chon day din n8i BU v6i cdc dung cu do ludng.
Vi du 84. Yéu cfu chon bign &p do ludng cho mach mdy phat of
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g = 105 kV, I, = 3610 A.

dm

Y

GIAI

Thyuc hién chon BU theo cac didu kién trén :
1~. Chon loai BU ¢6 Uy, = 10 kV

2. Dung cu do bén thd cdp la céngto nén dung hai BU mét pha
ndi day theo so d6 V/V : 2 x HOM - 10 (hinh 8.3).

3. Chon cip chinh x4c cia BU 1a 0,5 vi cfp dién cho congto.
4. XAc dinh cong suit cta BU.
Phu tai n&i vao BU cho & bang sau :

Phy tdi cGa BU - AB Phu tai cua BU - BC
Tén déng hd
w VAr w VAr
vén ké 72 -
O4t k& 18 - 18
Oat k€ phan khang 18 - 18
04t k& W ghi 83 - 83
Tén s8 k& - - 65 -
Céng 10 hilu céng 066 162 066 162
Coéng td v8 cbng 0,66 162 066 162
Téng 204 324 19,72 324

Cdc phu tadi 43 dugc phan bf d&u cho hai BU.
Phu tai bién dién 4p AB va BC :

vV 20,4° + 324° = 20,7 VA

San

Spgc = V 19,72 + 324 = 19,1 VA
5. Xac dinh ti&t dién day din
Dién 4p gidng trén ddy a va b la :

P
AU = (@, + I)R = (I, + Iy 5

1
F=(13+1b>f;—U
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Coi I, = Lo = 0,2 A ; cospag = cospgc = 1, Iy =V3.0,2 = 0,34 A
Lgy AU = 0,5% U, = 05

F

. 100 =
(034 +02).0,0175.50

0,5
Theo yéu cdu d6 bén co va 46 chinh

05 V. Ly 1 =

0,945 mm?

50 m, ta 6 :

xéc chon day d6ng 1,5 mm?.

Vay chen 2 x HOM -10 c6 cdc thong s8 ky thuat cho & bang sau :

Logi Usgm Usam 04 Cong sufit Kn&i tugng
{kV) v) chinh x4c (VA) - (kg)
HOM - 10 0 100 05 80 81

Thanh yo‘p 10 kV

Minh 8.3, So dé n& diy may bién &p do ludng
theo ss d8 V/V : 2 x HOM-0
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Cac loai chéng sét 3 dén 30 kV do hing
Cooper (M§) ché tao

Bang 8.1
| Gi4 d3 MBA Gid d3 Gi4 d3d hinh
Ugn (V) | Gi& dB ngang | Gi& d3 khung al auzng iy | OO Kidu o "
v Y| dan khung
3 AZLP5083 AZLP519B3 AZIPS31A3 AZLP5383 AZLP519C3
6 AZLP50B6 AZ1 PS1986 AZLPS31A6 AZLP538B6 AZLP51Cé
9 AZLP508B9 AZLPS51989 AZLP531A9 AZLPS389 AZLP51C9
10 AZLPSOBY AZLP519810 AZLP531A10 AZLP53BY AZLP519CY0
12 AZLP50B12 AZLP515812 AZLPS31A12 AZLP53B12 AZL P519C12
15 AZLP50B15 AZLPS19815 AZLPS31ALS AZ1LP53B15 AZLP5RC1S
18 AZ(P508B18 AZLP519B18 AZLP531A8 AZLP538B8 AZLP519C18
21 AZLPSO8B21 AZL PE1SB21 AZLPS31AZY AZLP53B21 AZLPSIC21
24 AZLP50B24 AZLP519824 AZLP531A24 AZLP53B24 AZI.P519C24
27 AZLP508B27 AZLPS19B27 AZLP531A27 AZi P538B27 AZLP5WQC27
30 AZLPS0B30 AZL PS1EB30 AZLPS31A30 AZLP538B30 AZLP519C30
Chdng sét van do Siemens ché tao
Bang 8.2
Loai catfbua silic Oxyt kim loai (MO)
(SiC)
Loai
3EFY,
3EA1|3EG4| 3E1 |3EA2| 3EF2 | 3EC2| 3EE2 | 3EH2 | 3EGS | IEGSE | 3EKS | AEKE
3EF3
Nat dat
- Ddu dudng day | x x
- H3 théng phan
phdi, thidt bj déng x X x X
cit
- Mé théng phan
phéi, miy phét, X x
ddng co, 1& dign
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Tiép bing 8.2

-
Logi cacbua silic

Oxyt kim loai (MO)

=

(SIC)
Loai
3EFY,
3EA1 | 3EGA4 | 3EEt |3EA2 | 3EF2, | 3IEC2 | 3EE2 | 3EH2 | 3EGS | 3EGH | 3EKS | 3EKS
J 3EF3
- M4y bién ép ( T [
kh8, dong cd X
e théng OC, hé { ]
théng van chuyén X }
- Trarn ph#n phB, T F
X
GiS
R | |
Dign gp 16n nnéit 1 2]36 1 |20 4 36 | 36 24T36 3
cla ki dién (kV) :
I |
Dien &p lam vibe 24 2 1 | 24 [ 2 { 45 | 45 | 45 45 | 4
Bn nidt (kV) ! %0 5
Déng didn phéng 1
dinn miie. kA) 5 5 5 1 {vv{0| 5| 05| 0] 0
. i nhya . . . ’
Vit lidu vé nha | sg sd | nhya sd su st [ thép | su |nhwia| su | nhya
L1 L
Chéng sét van do Siemens ché tao
Bdng 83
Oxyt kim loai (MO)
_Tr R
3FP1 ) 3EP2 | 3EP3 | 3EQ1R | 3EQT | 3EQ2 |3EQ3, | 3EP2K | 3EP2K3 | 3EP3XK
3ER3

Nai dét :
- Tram phaét,
tram bi€n 4p

- H8 théng OC, n
théng van chuyén
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Tiép bing 8.3

- Tram phat, tram T T r
biéin &p, GIS i I
Dién dp 1on pnét 245 | w0 | 420 | 25 | 7o | 525 | 525 | wo | wo | s2
ca WG dien (kV) L ) s
‘ . e
Dién ép 1am vibo 26 | 185 ¥ ) e 37AC) B | 444 | 444 | B8 | 168 | 444
16n nhit (kV) 4DC)
Ddng dign phéng 50763
dich mie (kA) 50/63 | 40 00 | 40 | a0 | &3 | 80 | 63 | 63 | &3
Vit litgu v sG su st sd |nhya | ahya | nhya | niwa | thép | thép | thép
|
Chdng sét van do Lién Xo (cft) ché tao
Bang 84
Dién 4p dénh |
Dién 4p cho | Dién 4p dinh thing xung
Loai Ugm (kV) | phép 10n nhét | thing khi tn | kich, khi thdi Kh& lsong
Unax  (KV) s& 50 Hz gian phoéng (k)
(kV) dign 2 dén 0%
(xV)
_
! 2 3 4 5 8
PBH - 1Y1 1 1 21 46 23
PEMH - D5Y1 05 05 25 35 - 45 20
PHK - 05Y 05 S 13 19 - 25 23
PBT - 3 3 38 75 7 ®
PBII - 3 ! 38 9 21 34
PBO - 3 3 as 9 20 23
PBM - 3 3 <X} 75 8 28
PBT - 8 3 78 15 ) 7
PBII - 6 6 76 15 35 46
PBO - 6 6 76 ] a2 32
PBM - 6 6 76 15 L 05 38
PBC - © 10 12,7 26 50 * 6
PEI - 0 © r7 25 50 6
PBO - 10 © 127 26 48 42
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Ti¢p bdng 6.4

—
1 2 3 4 5 6
PEM - 10 0 127 25 255 464
PBT - 10 0 127 25 235 34
PBC - 20 20 25 49 80 58
PBM - 20 20 25 4?7 74 04
PBC - 35 35 405 78 125 73
PEM - 35 35 A05 78 125 165
PBO - 35 35 405 78 150 38
PBC - 10 0 26 200 285 212
PBT - 0 0 10 150 240 280
PBC - 220 220 220 400 530 405
PBT - 220 220 220 300 460 500
PBT - 500 500 500 630 930 1000
PBMT - 500 500 500 765 700 1600
Chdng sét van ha ap do Siemens ché tao
Bang 85
) Udm Dong thdo sét Knéi lugng
Loai V) 86 cue k) (kg)
- 3D7 050 255 1 75 0365
5807 052 275 1 15 0125
5507 003 280 4 100 0825
55D7 007 280 { 5 0265
5807 030 275 1 B 0125
May bién dong dign ha ap U < 600 V
do Cong ty Thié€t bi do dién ché tao
Bang 86
I r Kich thude (mm)
Ma | Dbng |Ddng|{ S | Dung | Cép Trong
sén 8d | thd | vdng | ludng | chinh |dudng kinh | dai | réng | cac |1fp dat| luong
phdm | cfp | cfp |day sa| (VA) | xée (kg)
(A | (A) | cfp I D L | wl|H A
BD35 | 50 5 2 25 | 0s 28 m | 72 | 18 80 130
8D2s/1 | S0 5 2 375 | 05 28 72 | 18 50 130
BOY1 | 50 5 2 5 34 0 | 72 | 18+ 90 |138330 J
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Tidp bing 8.6

| 56 Kich thude (mm)

| Ma |Ddng |Ddng | veng | Dung | Cdp : Tronp |

i san so thad ddy | kong | chinh |dudng kinh | dai | réng | cao [Jép a3t | lugng |

| pham | cdp | cp 80 (VA) | xéc (kg)

]i (A) | (A) | clp D L | W | H A

(‘ é026/1 75 5 1 25 a5 28 0 72 18 90 128

; B8D2/1 75 ) 2 ) 05 34 0 72 18 90 132
DR36 100 5 1 25 05 28 w0 72 8 90 130
8D271 | WO 5 1 375 05 LY 72 18 80 130
BD3/1 100 5 1 5 1 L] 72 18 90 130
BD4N 150 5 1 5 a5 34 0 72 s 80 132

l’75135/1 150 5 1 10 1 34 w 72 18 [0 132
BD6/1 200 5 1 5 05 38 0 72 18 90 134
BD37 | 200 5 1 ) o) 05 28 10 72 18 (9] 134
BD7 250 5 1 10 05 38 L] 72 18 90 135
808 | 300 | 5 1 0 | 05 50 20 | SO | 40 | wo | 148

—
809N 400 5 1 0 05 50 120 50 140 100 150
BO11N 500 5 1 10 05 50 120 50 | 40 00 153
B8D33 500 5 1 1) 05 S50 120 50 140 100 153
BOW 600 5 1 15) 05 50 120 50 1) 100 165
BOt5/1 | 750 S 1 15 05 80 B4 850 ©1 120 260
8017/4 | 800 5 t 5 05 80 B4 50 1 120 260
BD® 1000 3 1 15 05 80 B4 50 o1 120 268
BD20 | 000 5 1 0 05 ©4 50 ™ 120 268
8D21 1200 5 1 v 05 164 Bi 120 276
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Tiép bdng 5.6

T 88 r Kich shude (mm)
Mi | Dong | Dong | ving | Dung | Cdp Trong
sdn so tha day |Ilugng | chith |dudng kinh | dai | réng | cao |I&p d&t| iudng
phadm | cdp | cdp |so cfp | (VA) | xéc (ka) l
(A | (») D L | W[ H A '
|
BD22 | 1200 | & 1 0 | os 80 ¥4 | 50 | B | 20 276 !
} i i |
8023 | 1500 | 5 1 5 | 05 L 10 ng 55 235T 1?0 285 %
]
BD24 | 1500 | 5 1 30 oﬂ 1) 195 | 55 | 235 | 120
| 8034 |2000| s 1 5 | os 10 w5 ssizss 120
) BD25/1 | 2000 J 5 1 0 | 05 0 T 5 | 55 W 235 | 120
—
)5032/1 2500T 5 1 15 05 0 ©5 ( 55 | 235 | 120
— 2
BD38 | 3000 | & 1 5 | 05 ™ | 5 | 55 | 235 | 120 350 |
| ap2s a0 | s 1 | 3% | os | s Tzss 65 | 285 | 2o | 350
BD39 | 4000 | 5 1 15 05 w5 | 255 | 65 | 285 | 0 430
b ’ﬁ
BD30/1 | 4000 | 5 1 L30 05 125 255 | 65 | 285 | 120 450 |
BD40 | 5000 | & L1 T 15 05 25 255 285 [ 120 { 650 1
BO3V1 | 5000 | 5 L 1 30 | 05 25 251 65 | 285 | 10 J 650
May bién dong dién trung Ap
do Cong ty Thiét bi do dign ché tao
Bang 87
f Céc théng s& ky thust L Ki higu \ Trj s8 J
I
Kiu bién ddng —\ l
Dién 4ap dinh mde U, (V) r 6 + 36 ’
\ = |
Tén s& dich mdc t (Hz) J s0 l
Dung fugng dinh muc (VA) 15, 20, 30 1
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Tiép bing 8.7

Céc théng s6 ky thust Ki hiu Tri 6
Ddng sd cp dinh muc |, {A) 5 + 5000 |
Dong thd clp dinh muc L, (A) n, 1A 5A1AVASA 1
36 6 Wy 1+ 4
C4p chinh x4c cho do iudng 05
CHp chinh x4c cho bao vé Ng 5P, SP10, SP1S, 5P20, 5P30
S6 cubn day so cip ny i 1 hoZc 3
! -
Déng 6n dinh nhidt lys, (KA) 80 1,.10°
Déng &n dinh déng 1, (kA) 25 lyg, 10°
H#& s& ddng dién nhigt dinh mic 12
Gidi han d8 ting nhigt 60°C
Nhigt dé 1am vide 1dn nhdt 45°C
Bc im tuong d& 16n nhdt 95% J

Ghi chi: M8 may bién dong dugc ky higu theo ma sé :
CT ny-nanangnsngnz
trong dé CT - may bién ddng trung 4p
ny - dién 4p dinh mic : 10, 15, 22, 35 kV
na - s8 16 : 1C (1 18), 2C (2 16i), 3C (3 16), 4C (4 &)
na - dong thi cdp dinh mdc (A} : 1 (1 A} 5 (5 A, 15 {1 va 5 A)
ng - vi tri (p &t : 1 (trong nhd) O (ngodi nha)
ns - s§ t <8 bifn dong : 1 2 3, 4 5
ne - cdp chinh x4c cho bdo vé
Khéng ¢6 na - khdng c6é mach bdo vé
ns = A (cEp 5P5), B (cip SP10), C (cdp 5P20) D (cdp 5P30) E (cfp 5P15)
n; - s& cubn diy so cép
Kndng ¢6 ny - s8 cubn diy so cdp 1A 1
n7 = 3 - s cudbn day so cp @& 3
Vi du : CT22 - aC50 1A3 1a may bién ddng trung 4p 22 kV, ba 16, déng thd clp 5 A,
dat ngodi trd, 1 ty s& bifn dong, cdp chinh x4c cho bio v8 12 SP5, sé cudn ddy sd cip A 3
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Maiy bién dong dién trung aAp do Siemens ché tao

Bing 88
Kiéu Ma hidu 4MA72 4MA74 4MA76

Ugm (kV) - 12 24 36

U chiu dung tdn s& cong nghiép T (kV) 28 50 70

U chiu dyng xung 12/50 us (kV) 75 125 170
Hioh hép ham (A) 20 - 2500 20 - 2500 20 - 2000

bagm (A} 1 hoic 5 1 hodc 5 1 hodic $

loanrigns  (KA) 80 80 80

x
loadong  (KA) 20 120 120
Trong Iuong (kg) 20 25 25
Ma hidu amB12 4MB13 4MBY4

Ugm (kV) © 36 24

U chiu dung tan s cong nghigp T (kV) 28 70 50

U chju dyng xung 12/50 us (kV) 75 170 128

Hh xuy8n

Tam (A) 1500 - 4000 | 1500 - 6000 | 1500 - 4000

lzgm {A) 1 hodc 5 1 hodc 5§ 1 ho¥c 5

Iaannses  (KA) 80 80 80

lssaang KA) 120 120 120

Trong ludng (ka) 26 34 26

Ugm (kV) © 24 36
Hinh trv | U chiu dung tn s& cdng nghiép T kV 28 50 70

U 2tiu dung sung 12/50 us (kV) 57 125 170

{

P E—
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Tiép bdng 8.8
Ma hiéu 4AMELR AMEW 4ME®B
liam (A) 5 - 1200 5 - 1200 5 - 1200
Hih tru boam (A 1 hodc & 1hode § { hoic 5
Isanniss (KA 80 80 80
lasdang  (KA) 120 120 120
Trong lugng (kg) as 42 50
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May bién dong dién thu ty khong kiéu cap THII,
do Lién Xo (ci) ché€ tao
Bang 8.10
Kid S8 cép dusc | Dudng kinh | S8 vong day | Céng sudt td | Khéi ludng
bao cAp max, mm thd cdp néa (VA) (kg)
THIT-2 1- 50 20 20 60
THII-4 3-4 50 20 45 128
THI1-7 5 - 50 27 50 152
THIT-12 | 8- 12 60 ! 27 70 225
THIT46 = B-v 60 % | 27 85 280
L L — | J
May bién dong dien ty 35 dén 500 kV
dat ngoai tréi do Lién x6 (ci) ché tao
Bang 8.11
Cdp chiph Phy tai thd cdp dinb mic
Loai Ugm (KV) | xde eda 16i | 1y, so cdp Khéi lugng
thép (A) CHp chinh | C4p chinh (ka)
xéac 05 xac 1
ToH - 3s5M 35 05 800 2 4 200
P 08
05 1000 2
P 08
ToHP - 35 35 05 500, 1000 30 330
2000
P, P, 2000 50
3000
TR - nOM 10 05 50 - €00 400
Py
P2
05 400 - 8000 20
Py Pz
TPH - 1OY1 w08 500 950
| -2 500 - 7500 20
P, 00 - 1500 40
i P4 2000
- L S

390




Ti¢p bdng 8.11

TORT - 220 220 05 300, 600 30 2130
P, 1200 i}
P, 50
P, 50
TOHKT - 500 - IT| 500 P, P, 500, 1000 75 4696
Py 2000
P S0
05 a0

Bang 8.2
Ugm (kV) 725 123 WS 170 245 J0 362 515 b5
Ddng 36 cfp iy, (A) Néu sa c4p 1 vong @ 5000
N&u so cdp 2 véng : 2000
Néu so cdp 4 vong : 600
Déng thd cdp L, (A) 1 ho3c 5
INmax  (KA) 178 (s0 cdp 2, 4 vang)
202 (so cép 1 vong)
hets (KA) 63 (so cp 2 4 véng)
80 (80 c&p 1 vong)
Cdp chinh xac Sai 86 < 01% v3i i ly, ; € 02% vdi tai 02 1y,
Difn 4p xung chiu dung (kV) | 325 850 650 750 1050 1050 1300 1550 1800

Maiy bién ap do Iing do Siemens ché tao

Bang 8.3
. i1 hé théng thanh gép ;2 h8 thdng thanh |
Kiéu Thang s6 ky thust 'l ° S 9 o% ;
{ 4MR12 AMRY4 aMR22 | avR2s |
Hoh | Uy, (kV) - 24 12 24
nép ; [ -
U chiu dung t4n s cong nghién t v | 28 | 50 i 28 50
] i 2
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Tiép bdng

8.13

1 hé th8ng thanh gép

2 hg théng thanh gép

Kiéu Théng 86 ky thulit
AMRALZ 4MR MRA22 4MR24
U chiu dung xung 12/50 us (kV) 75 125 75 75
. Ujam V) 53 2213 15 22
Hinh
hop | Upam (V) 1003, O3, 1203 100, 10, 120
Tai diph muc (VA) 359 500 400 400
Trong ‘ugng (kg) 8 28 18 30
1h& théng thanh gdp |2 h& théng thanh gdp
4MR52 | 4MR54 | 4MR56 | AMR6E2 | 4MRE4 | 4MRB6
Ugm {&V) 1 24 36 2 24 36
Hinh | U chiu dung t4n s& céng nghidp T kV | 28 50 70 28 50 70
xuy&n
U chiu dung xung 12/50 us (kV) 75 ©5 | 170 75 5 | 170
Uigm (V) ns5N3 | 223 |35/¥3 | 118 22 35
Uzam (V) 100/¥3, HO/V3, 1203 | 100. 10, 120
T4 dinh mdc (VA) 600 | 60C | 8OO | 60C | 600 | 800
Trong lusng (kg) 25 35 60 25 35 70
1 h§ théng thanh gép |2 he théng thanh gép
4NIS32 | AMS34 | MMS36 | 4MS42 | 4MS44 | aMS46
Ugm (V) r 24 36 12 24 36
U chiu dung tdn s8 cong nghiép T kV 28 s0 70 35 55 75
U chiu dung xung 12/50 us {kV) 75 5 | 70 | 75 125 | 170
Hon | Uygm V) 123 | 22W3 |33 | R 22 35
" Uzam (V) 1003, O/V3, 12043 100, 10, 120
Tai dinh mdc (VA) 400 | 400 | 400 | 500 | 500 | 900
Trong luong (kg) 45 AL &5 49 45 77

392




May bién a4p do hitng do Lién X6 (ci) ché tao

Bédng 8.14
Dign &p dinh mdc Cong suft dinh mie VA I Céng j
Loai (V) khi cdp chinh xac sudt Khs |
16n nbdt | Wong |
sd cﬁp thi cdp 05 1 3 (VA) tkg)
Mot pha trong nha
HOM - 5 B00 100 80 150 320 840 81
HOM - 15 1800 00 80 150 320 840 81
Ba pha trong nha
HTC - 05 380 100 50 80 200 500 20
HTC - 05 500 1o 50 80 200 S00 20
HTMK - 648 3000 100 50 80 200 600 475
HTMK - 6-48 6000 100 80 150 320 750 475
HTMK - 10 10000 100 120 200 480 1000 10
HTMU - 6 3000 0O -10:3 50 80 200 450 105
HTMHY - 6 6000 100 - 100 3 80 150 320 700 105
HTMU - 1©© 10000 00 -100:3 120 200 480 1200 190
HTMU - 18 13860 100 -100:3 120 200 480 1200 300
HTMA - 18 15000 00 -100:3 120 200 480 1200 300
HTMH - 18 LIBOOO 100 - 100 : 3 120 200 1200 300
MOt pha ngodl troi
HOM - 35 35 000 00 . 150 250 600 2000 248
HOM- 35- 54 | 35000 : V3 100 : V3 150 250 600 1500 200
HK® - 110 110000 : V3 100 : V3 - 500 1000 2000 878
HKF® - 220 [ 154000 : V3 | 100 : V3 - 500 1000 2000 2650
HK¢ - 220 m . {5 m . Y’S - 500 1000 2000 2650
HKo - 400 | 400000 : ¥3 | %00 : Y3 300 500 000 | 2000 | 6500
HK® - 500 |500000: V3| 100 : V3 . 500 . . 6960
Ghi chi:
H - may bién 4p do ludng ; O -1 pha ; C - kho ;
M-diy; T-bapha; K-t awdnbt: ¥ -nimitry ; & - v sl
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