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Lai gioi thieu

Di¢n ndng ngdy cang duoc st dung rong rai va dong vai tro
quan trong trong moi linh vuc céng nghiép, néng nghiép, dich vu
cing nhu trong doi song. Diéu do doi hoi cong viéc tinh todn, thiét
k& Iap dat cde cong trinh cung cdp dién phai duoc chudn hod, dam
bao viée cip di¢n cho h¢ tiéu thu an toan, tin cdy va cdc chi tiéu kinh
t6 ki thuat khéc.

Cuén sdch duvc viét trén co so kinh nghiém giang day nhiéu
nam tai Truong Dai hoc Bach khoa Ha Noi va thuc 6 tham gia thiét
ké'lip dat nhidu cong trinh cdp dién. Noi dung cudn sach trinh bay
don gian, dé hidu, rat thiét thuc va cdp nhat. Vi thé noi dung khéng
di su vao Ii thuyét chi dén ra cdc cong thirc that cn thiék, L1071 thidu
chi 4ét cac budc thiét ké mot cong trinh dién tr rét nhd, don gian nhir
cdp dién cho mot gia cfinf, mét Iop bor dén- cong trinh to Ion phuc
tap nhwr mot nhi ma 'y, mot khu cong nghiép, mot bénh vign. Phén
phu luc ching t61 d3 cd gdng suu tip, dua vdo nhiing thiét bi dién
tién tiéh, hién dai cua cdc hing noé1 tiéng dang chao bdn tai thi truong
Viét Nam, Giuip cho sinh vién vd cdc cdn by ki thudt thuin tién tra
cuiu cac s6'liéu phuc vu cho hoc tap, cing nhur thuc 6 doi hoi khi can
thiét ké nhitng cong trinh cdp dién phuc vu san xuét.

Noi dung cuén sdch nham hudng ddn cho hoc sinh, sinh vién cdc
trudng hidu va lam quen vor cong tac thiet k¢ cung cap dién. Cubn
sdch cung giip ich cho cdc ki su, can b k7 thudt dang cong tat trong
nganh dién khi can tinh todn, thiét ké lirza chon phuong dn cung cdp
dién hop If cho khdch hang. Nhiing bdr fodn ddt ra va giai quyét
trong cudn sach ciing chinft /1a nhiing céng viéc thuong nhét cua ho.



Mdic du cdc tdc gia da rét c6 gang va tdm huyét trong bién
soan va truyén nghé, nhung thiét ké cung cdp dién 1a mét cong
viéc phic tap lién quan dén nhiéu linh vuc khdc nhau nén chdc
chin khéng trdnh khor sai sot. R4t mong nhén dwoc y kién phé
binh gop y cua ban doc dé cudn sdch duoe hoan thign hon trong
nhing ldn tai ban sau.

Moi gop ¥ xin gui vé Cong ty C6 phdn Sach Dai hoc - Day nghé,
Nha xudt ban Gido duc Viét Nam, 25 [Han Thuyén - {3 Noi.

Trdn trong cam on.

Cac tac gia



Chuong /
TAM QUAN TRONG
VA NHUNG YEU CAU KHI THIET KE CAP DIEN

L.1. TAM QUAN TRONG CUA THIET KE CAP PIEN

bién ia ngudn nang lugng sach duge diing rong rdi trong cac nganh
cong nghiép, dich vu va doi song, phat trién rong khap tir thanh thi dén nong
thon, tir mién xudi tdi mién nii. Do vay viée thift k€ cap dién déng vai 1rd
vO clng quan trong, dua ngudn dién dén cdc ho tiéu thu, dam bao chat
lrgng, an toan vdi gia thanh hop Ii.

Cong nghiép luon la khach hang tiéu thu dién Ién nhat. Trong tinh
hinh kinh t€ thi trudng hién nay, cdc xi nghiép Idn nho, céc 16 hop sin
xudt déu phai tu hach todn kinh doanh trong cudc canh tranh vé chat
lugng va gid ca san pham. Dién nang thuc su déng gép mot phan quan
trong vao gia thanh san pham, vao 16 1ai cua x{ nghiép. Néu mot thing
xay ra mdt dién 1-2 ngay ngoai k&€ hoach cla xi nghiép, s& lam cho xi
nghiép khong cé 1di; n€u mat dién lau hon, x{ nghiép s& thua 16. Chat
luong dién kém (chu yéu la dién 4p thip) anh hudng dén chit lugng san
pham, gay thii phdm, ph¢ phim, giam hiéu suit lao dong. Chat luong
dién dp dac biét quan trong véi cac xi nghi¢p may mac, xi nghiép hoa
chat, xi nghiép ch¢ tao 1ap dat co khi, dién tlf chinh xdc. Vi thé dam bio
dé fin cay cdp dién va ning cao chat lugng dién nang 12 mdi quan tdm
hang diu cta cac dé an thiét k€ cap dién cho xi nghiép cong nghiép.

Thuong mai -- dich vu chi€ém mot ti trong ngay cang tang trong nén kinh
té quoc dan va da thyc su trd thanh khach hang quan trong cGa nganh dién
luc. Cac khach san quoc doanh, lién doanh, tr nhan ngly cang nhiéu vai
nhimg nha cao ting, kém véi trang thiél bi ndi that ngdy cang cao cap va
sang trong. Mirc song ting nhanh, khdch trong nudc dén khdch san cing
tang theo. Dac biét véi chinh sich md cira, cdc khich san ngay cang thu hiit
khiach quéc té€ dén tham quan, du lich, cong tic tai Viét Nam. Céc siéu thi,
nha hang moc lén nhanh chéng v6i quy mé ngay mot Ion. Véi d6i tugng
khich hang ndy khong thé dé mit di¢n. Trong cdc siéu thi, nha hang ngudi



mua, ngudi ban lic nao ciing déng dic, hing héa ddy dp, néu mat dién s&
gay 1on xon, trom cdp, mat trat tu an ninh cho khu vuc ban hang. Ngoai do
tin cay cung cap dién, hé théng cap dién cho si¢u thi, nha hang dac bi¢t chu
¥ dén van dé phong chong chdy nd. Can nhé rang, mot s cdc nha hang, siéu
thi 16n & nudc ta da timg-bi chdy, phdn 16n cdc vu chédy 1a do cham chap vé
dién. Vi du, vu chay & cho Rong - Nam Dinh; vé vu chdy & chg Dong Xuan -
Ha Noi gan day van dang con l1a ndi kinh hoang déi véi chit sap hang kinh
doanh trong chg. Ngudi thiét ké vé lap dat hé thong cap dién cho khu vyc
chg. siéu thi, nha hang can hét stc than trong va cé luong tdm nghé nghiép.
Sy lap dat cau tha, khong tuan thu quy tic an toan, va su tinh toan lua chon
tiét dién day din va thiét bi déng cit cla ngudi thiét k&€ khong dam bao tiéu
chuin cho phép sé dé dang gay chiy nd dién. lam thiét hai khéi lugng lon tai
san va nguy hiém dén tinh mang con ngudi.

Noéng thon chiém ti trong phu tai dién tuong doi 1on vai 70% déan s6
ca nudc. Cong cudc dién khi‘hoa dat nude dang duge gap rit tién hanh va
hoan thién. Dién ning sir dung & néng thon chi 1a thap sdng va bom nudce
tudi tiéu. Trong nén kinh t& thi trirong hién nay, déi tugng cdp dién ¢ khu
vue nong thon rat da dang, bao gédm: phu tai sinh hoat, tudi tiéu, ché bién
ndéng san, xay xat, sua chita nongscu v.v... Thi€t ké cdp dién cho khu vue

-néng thén phdi luu ¥ hai dic diém quan trong: Pac diém thi nhat ta dé
thi phu tai khong bang phiang do phuy tdi sinh hoat chlt y&u tap trung vao
budi t8i va phu tai cac tram bom thi theo mia, ¢6 nghia 12 thdi gian si
dung cong sudt cyc dai T,,,, nho: dic diém thi hai 1a so v6i do thi thi mat
do phu tdi & nong thon bé hon, cic déi tuong st dung dién & cich xa
nhau hon. Nguoi thi€t k€ cin quan tam dén dé sut ap trén cdc dudng day
trung 4p kha dai, tir tram bi€n dp trung gian huyén téi cdce tram bi€n dp
khach hang & thon, x3 va dé sut dp trén cic duong day ha ap, (i tram
bi¢n dp khach hang tdi ho dung dién xa nhat. Phai chii y dac biét dén cac
tram bom, tai day thuong dat cac mdy bom cong suat lén (thuong P, 2
27 kW). T6t nhat 1a dat cho tram bom mot mdy bién ap riéng hoac phai
dua tram bién dp dén gin tram bom, diam bao cho cic may bom khoi
dong binh thuodng.

Do thi ¢6 phu tai 1ang truéng nhanh chéng. Nhitng ndm gan day doi
séng thay déi nhidu, mifc séng nang cao rd rét. Hang loat biét thu, nha cao
tang xuat hién, tdng ndo ciing 1dp binh tdm néng lanh, mdy di¢u hoa nhiét
do. Cap dién cho céc ho gia dinh nay ciing doi hoi yéu cdu cao ching khic gi
cap dién cho khich san. Tuy nhi¢n, & ting gia dinh khong cé di€u kién dat



may phat dién riéng hoac dat dudng day du phong nhu khiach san, nén hé
thong cdp di¢n cang cén chic chin, tin cay. Dol s6ng céc gia dinh ting 16p
ngheéo va trung luu ciing dugce cai thién ddng ké, nha clta khang trang hon,
tién nghi nhiéu hon, mic ding dién tang 1én. Dac biét cdc nha tip thé cao
tang cling ¢6 nhu cdu st dung dién nang nhiéu hon va da dang hon trudc.
Nhitmg ho dun than giam dén, thay bang dun di¢n va gas. Nhiéu ho coi néi, cii
tao d¢ c6 thé dat binh nudc treo, binh néng lanh. Thiét ké cap dién cho phu tai
sinh hoat ¢ khu vuc d6 thi nén chon cdc thift bi tdt, chdt luong nhu day dan,
céu chi, § cim, cong tic, &p 16 mat; cic thiét bi ndy dam bao lam viéc tin cay, |
an toan cho ngudi sit dung. Ciing c¢6 thé thay th cdu chi bang dp t6 mat. |
Pudng day truc cha can hd nén tinh du thira, d¢ phong phu tai ndi thit ting
nhah. C6é mdt thuc 1€ 1a do dién gia dung hién nay trén thi trudng rdl da dang,
phong phu, tuy thco mifc sdng va yéu ciu cha chit nhd ma lap dat cho thich
hgp. Ciing ¢6 thé dé ra hai phuong 4n thiét k&, mdt phuong dn stt dung thict bi
dién 16t, mot phitong dn sit dung thiét bi di¢n binh thudng dé chii nha lva chon.

Tém lai, viéc thiét k€ cap dién cho ciac khu vuc kinh t€ va sinh hoat Ia
rat da dang vdi nhitng dac thi rat khdc nhav. Ngudi thiét ké cdn khao sdt,
phan tich, can nhic ki dac diém, nhu ciu cia timg khu virc, tling déi tuong
str dung dién mai ¢6 thé dé ra duoc phuong dn thict k& cap dién hop .

1.2. NHUNG YEU CAU CUA BAN THIET KE CAP PIEN

Bat ki mot ban thiét ke cap dién nao, cho bat ki d6i twong diing dién
nao, ciing can phai thoa man cdc yéu cau sau day: :

1.2.1. Pé tin cay cap dién

D6 [a mie dé dam bao lién tuc cap dién cho ho ding dién, diéu nay phu
thugc vao tinh chat va yéu cau cia phu tai. VSi nhilg cong trinh quan trong
cap quéc gia nhu Hoi trudng Quéce hoi, Nha khach Chinh phu, Ngan hang
Nha nudc, Dai sir quan, khu quan su. san bay, bén cang v.v... phai dam bao
lién tuc cdp dién & muc cao nhdt, nghia la vai bat ki tinh hudng nao ciing
khong dé mat dién. Nhitng d6i tuong kinh t&€ nhu nha mady, xi nghiép t6 hop
san Xuit, t61 nhat dat mdy phdt dién dyu phong: khi mat dién luéi s& dung
dién mdy phdt cap cho nhimng phu tai quan trong nhu 10, phan xudng san
xuat chinh... Khdch san cling nén dat mdy phdt di¢n du phong. Tuy nhién,
quyén dat mdy phat dién dy phong do phia khdch hang (xi nghiép, khich
san) quyéet dinh. Ngudi thiét k& chi 1a c¢6 van, goi vy, gitp ho can nhic, so
sanh. lva chon phuong dn cap dién. Céc khu vuce dan cu, cdc nha cao tdng c6
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cau thang mdy can phai dat mdy phdt di¢én du phong. Cic ho dan c¢6 didu
kién kinh 1€ cho phép ciing nén dit mdy phdt dién du phdng. Thoa man cdc
diéu ki¢n trén, viéc cung cép dién cho ho tidu thu dam bao d6 tin cay cao.

1.2.2. Chat hrgng dién

Chét luong dién duge ddnh gid bang hai chi tiéu 13 tdn s6 va dién ap.
Chi tiéu tdn s6 do co quan diéu khién hé théng dién qudc gia diéu chinh. O
h¢ thong dién Viét Nam. t4n s6 duge giit & muic 49,5 50.5 Hz. Ngudi thict
ké phai dam bao chat lugng di¢n dp cho khich hang. O 1u6i dién trung dp va
ha dp chi cho phép dao dong dién ap quanh gid tri dinh mitc £5% (U,_ + 5%).
O nhiing xi nghiép, phan xudng ¢6é yéu cdu chét lugng dién dp cao nhu xi
nghi¢p may, hod chat, co khi chinh xic, dién tir... chi cho phép dao déong
dién ap quanh gia tri dinh mirc + 2,.5% (U, + 2.5%).

1.2.3. An toan

Tat ca cac cong trinh thi€t k& cdp dién phai c6 tinh an toan cao, bao gém
an toan cho ngudi van hanh, ngudi sir dung, ngudi sira chifa va an toan cho
chinh cdc thiét bi dién va toan bd cong trinh. Ngudi thiét k& ngodi viéc tinh
chinh xdc. chon diing ding cdc thiét bi, cdc khi cu dién, cdn phai nam vimg
nhiing quy dinh an toan vé nganh dién va nhimg quy dinh an toan céc nganh
khdc cé lién quan. Phdi hi€u & moi trudng lap dat h¢ théng cdp dién va
nhimg dic diém ctia ddi twgng cdp dién. Ban vé thi cong phai hét siic chinh
Xdc, chi tiét va day du véi nhing chi dan rd rang, cu thé. Cin nhin manh,
khau lap dat c6 ¥ nghia hét sic quan trong, c6 thé nang cao hay ha thap tinh
an toan cua hé théng cap dién. Khau nay dé bi lam 4u, 1am sai khdc véi thiét
k¢ v khong tuan tha triet d€ cac quy dinh vé an toan. Nhimg cén bo ki thuat,
cdn bo quan H, van hanh h¢ thong cdp dién va ngudi st dung déu phai ¢6 ¢
thic chap hanh tuyeét doi nhitng quy trinh, quy pham, quy tic van hanh va sir
dung di¢n an toan. Cudi cung, ngudi thiét k&€ phai chd ¥ dén phong chong
chdy no vé dién. Cin phai cin ¢t vao tAm quan trong cha phu tii, clia cong
trinh, tinh tedn chinh xdc va diy du h¢ thong bao vé nhu bao vé chéng ngan
mach, qua fai. chong dong di¢én ro va nhimg bao vé khdc v&i muc tiéu cao
nhat ]a loal trir, co 1ap nhanh chéng chd bi hu hong ra khoi ludi dién.

1.2.4. Tinh kinh té

Trong qua trinh thi¢t ké. thudng xuit hién nhiéu phuong dn. Vi du,
cap dién cho xi nghiép sdn xuit hang tieu ding nao dé c6é nén dat may
phat dién du phong hay khong, dua dién dén noi tiéu thu bing dudng day
trén khong hay bing dudng day cap, tuyén dudng day nén di hinh tia hay



lien thong v.v... M6i phuong an ¢6 vu, nhuge diém riéng, déu ¢6 mau thuin
gifra hai mat kinh € va ki thuat. Mot phuong an dét tién thudng ¢é uu diém
1a do tin cay va chit lugng dién cao hon. Thong thuong, dé danh gi4 kinh t&
phuong an cap di¢n qua hai dai lugng: von dau tr va phi tén van hanh.
Phuong 4n kinh t& khong phai 13 phuong 4n 6 von dau tu it nhat, ma la
phuong an ¢é téng hoa hai dai luogng trén, sao cho thai han thu hdi von diu
tr 1a s6m nhat. Phuong dn duge lua chon goi la phuong dn 161 vu.

Ngoai bon yéu ciu néu trén, nguoi thiét k€ cdn luu ¥ sao cho hé théng cap
dién that don gian, dé thi cong, dé van hanh, dé sit dung va dé phat trién v.v...

1.3. TOM TAT CONG THUC LUA CHON THIET BI PTEN

L3.1. Cong thirc chon cong suat may bién ap (MBA) ché tao tai
Viét Nam, nhimg may bién Ap nhap khau vao Viét Nam da nhiét déi hos

- V&i tram diat IMBA Sii 2 S, (1-1)
: S
- Va&i tram dat 2 MBA S = ﬁ (1-2)

Cong thiic (1-2) dam bao cung cdp dién 100% ngay ca khi su ¢& mot
mdy bién dp.

C6 thé chon cong suat mdy bién dp nho hon néu khi su ¢6 mét may bien
dp, cat cdc phu tai cho rang khong quan trong trong thoi gian xay ra su ¢6.
Cong suat mdy bién dp dugce lua chon theo 2 cong thife:

S
Simp 2 =L 1-2:
dm.B ) ( d)
Sier 2 Sy (1-2b)
“dmB = 1'4 -
‘Trong do6: Sg.: cong sudt phai cap khi su ¢ mot mdy bién 4p.

1.3.2. Cong thic chon cong suiat may bién ap (MBA) nhap khiu
vao Viét Nam chua nhiét déi hoa, can phai dua vao hé sé hiéu chinh
- nhiét do k,., ké dén su chénh iich nhiét do moi trudng ché tao va mai
truomg si dung MBA

=115
Trong dé: - 0;: Nhiét do trung binh méi trudng s dung MBA °C
- 0,: Nhiét do trung binh mai trudng ché tao MBA °C

(1-3)



Vay cong thitc chon cong sudt MBA
do nhur sau:

-Tram diat | MBA: S, > Su
1(h(:
- Tram dat 2MBA: S, .2 Sy
8 . . dinB = ],4khc

1.3.3. Lura chon may cit dién (MC)

May cit dién duge chon va kiém tra t
bang 1.1

¢6 ké dén hé sé hiéu chinh nhiét

(1-4)

(1-5)

heo cdc dicu kién duge ghi trong

Bang 1-1. Cac diéu kién chon va kiém tra may cat dién

_T'I' . ' Cac daa Iu’dng IUa chon va klem tra .
1 D|en ap dnnh mife Uy, (kV)

|2 | Dongdien dinh mic Ly, (A)
3! Dongdien cit dinh mite 1, (KA}

4...-.--4-.C_ong suat cat dlnh muc éd:{ﬁVA}
5 | Deéng dién 6n dinh dong I, (kA) _

| B Dong dién dn dinh nhiét I,,,.. {kA)

T
S "

.IdeC

1.3.4. L.ua chon may cat phu tai (MCPT)

Mady cat phu tdi bao gém dao cat phu

tai k¢t hop véi cdu chi. Trong d6

dao cat phu tai d¢ déng cat dong phuy tdi, con céu chi ding dé cit dong ngan

mach, dugc lua chon ghi & bang 1-2.

Bdng 1-2. Cac diéu kién chon va kiém tra may cit phu tai

o TT ] ___ _.__C_ac dal IUUng"I_L.fa_c_h_t;n vq__klem tra
1 Bién ap dinh mic U, (kA) o
2 __ | Dongdiendinhmue L, (A)
3| Dong dién dn dinh dang Ly (kA)
4 Dong dign én dinh nhigt L, (kA)
5 'D_éﬁ_g_.t-men umh muc clia cau uchi lﬂm (A)
B Dang dién cit dinh muc cla cdu chi [, {kA)
7. T Co;w_g“srje;tgt dmh muc clia cdu Chl S.Ddr {MVA}
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Bleu klen

Udrmc>_lemLD___....__ .




Trong 2 bang trén:

- Ujmip: di€n dp dinh mufe clia ludi dién (kV)

- Ly dong dién cudng biic, nghia la dong di¢n 16n nhat di qua mdy cat,
duoc xdc dinh theo so d6 cu thé. |

- L. I;J : Dong dién ngdn mach v6 ciing vi dong dién ngan mach siéu
qud do. Trong tinh todn ngan mach & luéi cung cdp dien, coi ngin mach & xa
nguén cdc tri s6 nay ldy bang nhau, bang dong di¢n ngan mach chu Ki.

- 142 Déng di¢én ngin mach xung kich, 13 tri s§ tdc thoi 16n nhat cta
ddng dién ngan mach.

i, = 1.8.4/2 1, (1-6)
- Sy : cong sudl ngan mach
Sy = V3U, Iy (1-7)

- Lnam: Thoi gian 6n dinh nhiét dinh miic, nha ché tao cho.
Thoi gian quy déi, xdc dinh bing céch tinh todn va tra 6 thi,
Trong tinh (odn thyc t& luéi trung dp, cho phép lay L« bdng thoi gian ton tai
ngan mach, nghia la bang thoi gian cit ngan mach.
Vay [, duge tinh theo cong thic:
L > [, [ ‘ (1-8)

tnhdm

1.3.5. Lua chon dao cich li, cau chi cao dp

Cau chi va dao cdch [i trung, cao dp duge chon va kiém tra theo céc didu
kién ghi & bang 1-3; 1-4,

Bdng 1-3. Cac diéu kién chon va kiém tra dao cach li cao ap

= o

L I _____C_i‘f'__.d"" "“’"9 °"'°" <4 kiém "a R R D'eu k'e" -

1 Bign ap dinh muc Uy (V)

| __! | Pen R UL ) B v o Vg 2V
| Dong di‘?.@ﬂ'l."‘_"?. ot A Lamo 2 T

i
.3 | Dongdién én dinh 4ong g (kA) R AR " -g) WO
4

{qd
Lnhdm

J[tjd'nh = ]

>
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T Cac dai Iuang chon va klem tra _
0 |Benmdmhmi  Upky
2 . (Dongdigndiohmie Ly (A)
3 Dong dién cdt dinh mie I, (kA)
4 Céng suat cat dlnh mire Scdrn (MVA)

Céc ki hi¢u o bang 1-3

Bang 1-4. Cac didu kién chon va klem tra cau chi cao ap

L

dmer

s

]t:d“| s IN

S >Sw

1.3.6. Lua chon may bién dong dién (BI)

Bang 1-5. Lya chon may bién dong dién

~ Cac dal lrgng chon va klem tra

Dien dp dinh i, . A
Dong dién sd cap dinh mug, A

Dong dren thu cap dlnh mue, _A o

| Congsubtdnhmic,
Cép chinh xac __

Hé s6 &n dinh dong

Hé s6 6n dinh nhigt

o Dleu klen .
Udm{ll z Ud nl £3
L = [Cb'
1.2
| ) _. l..:.-.=.5 hbéc 1

S Sue

02,05 1,15 achon

k,> -, lf‘k_
JZI(ImSC

L

ko= . .

nt

1.3.7. Lua chon may bién 4ap do luong (BU)

Bang 1-6. Lua chon méy bién ap do ludng

) Cac dal Iugng chon va kiem tra
E):en ap sa cap dinh mure, kV
Bién ap thir cAp dinh mic, V

Cong sual dmh mic, VA

.L_Ea_g chmh xac o

Trong doé (bdng 1-5val 6)

- L Ujgm: DONg dién dinh mic va di¢n 4p dinh mic phia so cap.

Uiy =

o S -> S . f o mmmeme e
02,05 155 1ga chon

Baeu k_|g_n_

Ud_mLfJ L

100

NK!

Uiy = 100 va

PIc

- Ty Usyt DONg dién va dién dp dinh mide phia thi cdp.

12

Dieu klén__ L

>Upmg

; 1-4 tuong tu nhu cdc ki hiéu ¢ bang 1-1; 1-2.
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- L Dong dién phu tdi Ién nhat di qua mdy bi¢n dong.

- Uy, = 100 V va %V, lra chon cho do luong va bdo vé, néu chi
dung cho do ludng, chon U_,_;m =100 V.

1.3.8. Lara chon sit cach dién

Bang 1-7. Cac diéu kién chon va kiém tra sir cach dién

) Cac dai lugng chon val klem tra o S Bleu kién
{ Diénap dinh murg, kv
Dong dién dinh mrc, A

Udms ) UdmLD

o e e ]dms il ICL‘ — — - —
Luc cho phep tac dong Ien dau sU, kG 0 L FazkR -
| Dong dien dn dinh ot cho phép, kA __ i o 21, e
Trong dé:
- F,,: Luc cho phép tdc dong 1én diu sit.
E.,=0,6 F, (luc phd hoai)
- k: H¢ 56 liéu chinh.
k=1 ]
H ‘B
. Fep %
- H. H': chiéu cao ghi trén T
hinh vé. by
H H
1.3.9. Lwra chon cau dao -
Cau chi ha ap ANURNNN\N ANANURNL SN VR RN NN
a) Lua chon cdu dao ha dp Hinh 1-1. Thanh dan dat trén s
Cau dao ha dp duoc chon
theo hai diéu kién:
UdmCD Z Un]ml,D (] '9)
Idm(.‘]) ?' lch (1-10)

Trong d6:

- Uynem: Dién ap dinh mitc cau dao

- Uit Pién dp dinh mite ludi dién ha ap.
- Limen: DONg dién dinh mitc cfia cau dao

- L,: Dong dién phu tai I6n nhat di qua ciu dao
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Ngoai ra con phai chi ¥ dén s6 pha dé chon s6 cuc phi hop, cau dao dat
trong nha hay ngoai troi.

b) Luta chon cau chi ha dp

- Chon cdu chi ha dp trong ludi dién thdp sdng, sinh hoat

Céu chi duoc chon theo 2 diéu kién:
Uieee Z Ugmin (1-11)
I = Ly (1-12)

- Chon cau chi ha dp cho Ludi dién céng nghiép

- Cdu chi bao v¢ cho 1 dong co.

Cau chi bio vé cho | dong co dugc chon theo 3 dicu kién:

ljdmuu 2 Udm[,D (1'1 3)

L Z Ly, = Klgmpe (1-14)

ldc2 Ir'ﬂm — kmmIdeC (1_15)
o [0

- Cau chi 16ng bio vé cho mot nhém dong co.

Ciu chi t6ng bao vé cho mot nhém dong co duge chon theo 4 diéu kién:

Udmu: 2 Udrnl,D (1-16)
L2 D kilgmpe, (1-17)
i=1
n-1
Immmax + Z l(li ldrnl-)(?i
I, > =] (1-18)
o

I, > I, cua ciu chi nhdnh Ién nhat, it nhat [a 2 cap. (1-20)
Trong d6: - U, Dién dp dinh mitc clia ciu chi.
 Uger - Pién dp dinh mic cua ludi dién ha dp.
-'I,.: Dong dién dinh miic cua day chay céau chi.
- k: Hé s6 ti cfia déng co, 14y theo thuc 1€, néu khong biét, lay k, = 1.
- I,,.; Dong dién maé may.
- Ly.pe: Dong dién dinh muc cua dong co.

- k.- Hé 6 md& mdy cila dong co. VGi dong co rdto long sée k=5 + 7.

14



k.mn=35-Dong co md may nhe (khong tai).
K .,=7-Dong co mo mdy ning (co tai).
- Lo DONg dién ma mady 16n nhat trong nhém dong co.
- ot He s6 duge 14y nhu sau:
+ V6i dong co md mdy nhe hoac mé mdy khi khong ¢6 tdi nhu may
bom, quat gidé, may cit got kim loai: ¢ = 2.5
+ V6i dong co md mdy nang (c6 tdi) nhu cdn cdu, cdn truc, mdy nang,
bang tai: o = 1.6.
Trong cong thic chon cdu chi tdng, hé s6 « ldy theo tinh chit clia dong
comy may co |

mmmax’

1.3.10. Lua chon ap t6 mat

Ap t& mét duoc chon theo 3 diéu kien:

Udrn,-'\ 2 Udm[.D ( 1 _2 1 )
ldm:\ 2 I\:h {1‘22)
lL'dm.-"\ 2 IN (1'23)

Trong do: - Uy, .: Di¢n dp dinh mitc cia dp to mat

- Uy p Dién dp dinh mic cta ludi dicn

- Ly,a: DOng dién dinh mitc cia dp 16 mat

- I,: Dong dién phu tai 16n nhat di qua dp 16 mat

- Lyua: DOng dién cédt dinh mic cha dp 16 mat

- Iy D(‘Jng;, dién ngin mach én dinh.

Ngoai fa, khi chon 4p t6 mdt phdi chi ¥ dén s6 pha dién dp sir dung:
1 pha, 2 pha, 3 pha dé chon 6 cuc clia dp 6 mét cho phit hop loai | cuc, 2
cuc, 3 cye, 4 cuc. Ap td mat chong rd s& tu dong cat ngudn dién véi cdc tri
s0 dong dién 10 dugc ché tao nhu sau: loai 30mA. 100mA, 200mA, 300mA,
500mA. Tuy diéu ki¢n cu (hé va yéu cdu ki thuat clia phu tii, an toan cho
Khach hang ma chon dong dién rd cho phil hop.

1.3.11. Lua chon cong tac to va khai dong tir

Cang tac 1o 12 khi cu di¢n ding dé déng cit tu dong mach dién. Khi ché
tao cong tic to, nha ché tao dam bao cong tic to déng & didu kién nang né
nhat nhu déng dién dé khdi dong dong co khéng déng bo roto 1éng séc,

15



dong dién khai dong c6 the biang 7 lan dong dién dinh muc ctia dong ¢co ma
tiép diém clia cong tic to khong bi mai mon. Ddng thoi cong tic to ciing ¢6
(hé cat duge dong dién phu tai, dong dién qué tai, tham chi ca dong dién
khoi dong cia dong co néu viéc khai dong dong co khong thanh cong.

Chitc nang cua cong tic to khong cat duge dong ngin mach, do vay &
mach dién ngudi ta dit 4p té mat hay cdu chi dé bao vé cdc dang ngin mach
cua mach dién. Vi vay, khi lua chon céng tac to khong cdn chon theo diéu
ki¢n cat dong dién ngian mach.

Chon cong tac to va khdi dong tir phu thudc vao loai dién dp: mot chiéu
hay xoay chicu, loai phu tai dién trd, dién cam. dién dung va ch¢ do lam viéc
cua phu tai, dai han, ngan han 1ap lai.

Khai dong tir 1a cong tic cong véi role nhiét, viéc fua chon khai dong tir
chinh 12 viéc chon céng tac to va chon role nhiét. Role nhiét ding chu yéu
dé bao vé chong qu4 tai cho dong co dién. Viéc lua chon cong tic 1o va khoi
dong tir duge ghi 0 bang 1-8.

Bang 1-8. Cac diéu kién chon va kiém tra cdng téc to va khdi dong tir

._ LN | Céc dai lugng chon vakiémtra _ Diéukign
1 | Bénapcachdiénclacongticts  Ueep®™) 1 Usew2Usmo |
} 2| Biénap cuon day dé dong md cong téc ta Uy, (V) Ugeg = Uss |
3| Dongdiendinhmicclacongtdets  InfA) ] el
_ 4 | Congsutdinhmicdongeddphaloal  AC-3 Py (M (WP) | Puer>Pug, |
5 | Tiépdiémphycaniyachon S | chontheo thyc té
6 | Dobénculohukidong ca) chon theo yeu cau |
_T _1Dongdiéendinhmucclardenhiet - Tee (A | Tew g

Trong dé: - Uy $1én dp cdch dién gilta cac pha v&i nhau, gilta cac
pha véi dat cla cong tic 1g. Déng thai i dién 4p ddm bdo cdch dién giita tiép
diém déng va ti€p diém tinh khi chiing mo ra.

- Uyo: Dién dp dinh miic cua ludi dién

- Uyont Bién dp dinh mic cuén day dimg dé déng md cong tic 1o (didu
khi¢n cong tac 10).

- Ug: Bién ap dicu khién chung coa ti dién. Véi nguén xoay chiéu 3 pha,
thuan tién ding Uy, = 220 V-AC, déng thdi dién ap cuon day U,_, = 220 V-AC

- Lineyt DOng dién dinh mife clia cong tic to



- L,r Dong dién di qua (i€p di€m cia cong tac 6. Néu phu tai 1a dong co
di¢n. ¢6 thé tinh I\h = Ly (dOng dién dinh mdc cta dong co).

- Loat AC - 3: phu tdi dong co dién roto 1ong séc , dong dién khoi dong
cotri st 5 + 7 ldn dong dién dinh muc cla dong co. Vi loai phu tai nay
cong tac to déng cét nhe nhang. (Loat AC - 1: phu tai dién rd, loai AC-4,
AC-2: phu tai dong co ¢é ham hay lam viéc ngin han lap lar. Loai AC-4,
AC-2 cong tic to dong cit nang né hon).

- Pyt DOng cong sudt dinh muc di qua tiép diém cva cong tic to.

* Pyar: €Ong sudt dinh mic dong co dicn.

- Liment DONg dign dinh muc cha role nhigt. Role nhiét duge ché tao cé
mot khoang di¢u chinh dong dié¢n bao véd¢ phit hop vdi nhiéu Joai cong suat
dong co. Gid tri dong dién dinh mifc (1,4} cta role nhiét chi I3 g14 tri trung
binh & giita khoang diéu chinh ma nha ché tao di cai dat sin.

- Lingi: DOng dién dinh mic cha dong co ma role nhiét cdn bio vé.
1.3.12. Luya chon thanh gép

Bang 1-8. Cac diéu kién chon va klern tra thanh gop

ST ~ Céc dai Ierng chon va klem tra o ~_ Diéu kign
S Dong dién phal ndng lau dai cho phép Ay R L% e P
| 2. | KndnangSndnhdong (kG |ogzo, ]
3 Kha ridng 8n dinh nhigt {mm?) F>al, \/7

Trong d6: - k, = 1 vdi thanh gép dat ding
- k, = 0.95 v6i thanh gop dat ngang
- k;: He s6 hiéu chinh theo nhiét d¢ moi truong (tra s8 tay)
o, Ung suat cho phép cta vat licu ché tao thanh g26p.
V61 thanh gép nhom:
G,pa = 700 kG/em?
vii thanh gép dong:
Conc = 1400 kG/em’
- oy Ung suat tinh todn xudt hi¢n trong thanh gép do tdc dong cha luc
dién dong do dong dién ngan mach gay ra.

Oy = %ﬁ— kG/em’
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M: momen udn tinh toan

—I:ll—{ kGm

M = 10 :

F,=1,76.10"2 li,.\k . kG
a
I: khodng cdch gifta cdc st d& thanh gc’ip cla | pha, cm
a: khodng cdch gira cac pha cta thanh gép, cm
W: mémen chong udn ctia thanh gdp, tinh theo ¢ong thic twong \ing vl
timg kiéu ddng thanh gép cho trong béng 1-10.

Bang 1-10. Mémen chdng udn cua céac loai thanh gép (w)

Thanh chi nhat o e & o "'—"—“ —'——"—"—"'—‘—"""" .
. » Thanh chif nhat rong Thanh tron Thanh trén rong
bat dimg bat ngang - S
b
. . - o
; ' 1
bh* bh? h% ~ h? nD? 22
W 6 W 6 W= 6 W 19 W o= L,_ﬁ_)
- 32
. ]
1.3.13. Lua chon tiét dién day dan va tiét dién day cap dién
Chon i€t dién day dan va ti¢t dién day cdp dién c¢6 3 phuong phap.
a) Chon tiét dién day theo mat do kinh té cia dong dién J,, (A/mm’)
Cong thiic tinh dé chon tiét dién day dan:
I
F, = %, mm’ (1-24)

Jkt ’
Trong dé: - F,: tiét dién day dan tinh todn, sau dé tra sO tay tim tiét dién day
dan theo tiéu chudn, 14y gid tri giéi han trén khi tra 56 tay gin nhat véi F,
- 1,; dong dién tinh todn 16n nhat di qua day dan. Pa xdc dinh & phan
tinh todn cong suat phu tai.

- J,: mat do dong dién kinh t&.

18



Badng 1-11. Trj s J,, (A/mm?) theo T, va loai day

Logi day R Toa () ]
- <3000 3000 + 5000, >5000
| Day déng B BN 21 18
| DayAC - A (R 1 1
Cap dong 35 341 2.7
Cap nhom 18 1.4 1,2

Chon tiét dién day din thco mat do dong dién kinh t& (J,)) chi 4p dung
cho luéi di¢n cao dp, vi & ludi dién nay cdc phu tai khong néi truc tiép vao
dudng day, vi vay yéu cau vé chit lugng dién dp khong doi hoi khit khe nhu

& ludi ha 4p.

b)y:Chon tiét dién ddy ddn theo t6n that dién dp cho phép AU,

Trinh tu xdc dinh ti€t dién day din theo ton that di¢n 4p cho phép AU,

nhu sau:

- Cho mot gia tri x,, 1an can tri 56 0,4Q/km, tinh duge:
AU" = QX

- Xéc dinh thanh phén 18n that dien 4p trén dién tré clia dudng day AU
AU = AU, - AU", V

Ql

Vv

U

dm

=X
4] +
Udm

- Xac dinh ti¢t dién day dan theo AU,

AU =

Vv

- T (1-27) tinh duge tiét dién day dan:

Fu=

PR _ pPl

Udm l:Udm ‘

p.P.1 _
e, I
AU Uy,

(1-25)

(1-26)

(1-27)

(1-28)

- Can cit vao F, tra s6 tay tim tiét di¢n day theo ti¢u chudn, 14y gigi han

trén gin nhat vai F,.

Trong d6: - AU": Ton that dién dp do dong dién phu tai di qua dién
khing X cta dudng day gay ra (V).

- Q: cong suat phan khang tinh todn truyén tai trén duong day (kVAr).
- I chiéu dai dudng day (km)

- AU, Ton that dién dp cho phép ldy theo quy dinh (V).

- p: dién trd sudt clia day din (QOmm?/km)
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- U, dién dp dinh mitc dudng day (kV).

- P cong sudt tic dung truyén tii trén dudng day, duge tinh & phan xac
dinh cong suat tinh todn cua dutng day (kW)

Phuong phdp chon tiét di¢n day dan theo AU, chi dp dyng cho duong
day ma khoang cdch truyén 1ai dai. & d6 t6n that di¢n dp rdt dé bi vi pham
theo tiéu chuan cho phép.

¢) Chon tiét dién ddy dan theo dong dién phdt nong lau dai cho phép (1)

Cong thite tinh dé chon tiét dien day dan theo I ;:

kk1, =1, {1-29)

Trong do: k,: hé sd hiéu chinh ké dén su chénh 1¢ch nhict do moéi trudng
¢h¢ tao v&i mai truong dat day dan (tra s0 tay).

k,: H¢ so hiéu chinh nhiét do, k¢ dén 56 tuong day cap dat chung mot
ranh 0 <k, <1 ... (fra 6 tay).

.- Dong dién phdt néng lau dai cho phép. Nha ché tao cho tng v img
loai tict dién day {tra s tay).

1 : Dong dién 1am viéc 16n nhat truyén tai qua day dan. Pa dugc tnh &
phan xic dinh phu tdi tinh todn cua dudng day.

Sau khi ti¢t dién day din da dugce chon, can phai ki¢m tra diéu ki¢n v6
thict b1 bao vé:

- Néu bao v¢ bang ciu chi:

kK., z Loe {(1-30)
o
Trong d6: o =3 cau chi bao vé dong co di¢n
o = 0,8 cau chi bao v¢ mach dién chicu sang, sinh hoat.
- Néu bao v¢ bang dp 1o mat

1,250
kkl, > 41,_%&& (1-31)
Trong dé: 1,251, , 1a dong dién khéi dong nhiét cha dp 16 mag; 1,25 la
h¢ sé qua 14i.
Phuong phap chon tiet dién day dan theo I, chi dp dung cho ludi di¢n
ha dp. Phuong phap nay tan dung hét kha nang tai cta day dan. Muc dich tiét
kiém Kim loai mau ding cho duong day.
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d) Cdc diéu kién kiém tra

Du i€t dien day dan chon theo bal ki phuong phdp nao ciing phai thoa
man cdc diéu Kién Ki thuét sau day:

AU, < AU, | (1-32)
AU, < AU, (1-33)
I.\'L’ S {\Zp ( 1_34)

Riéng v6i duong day cdp & bat ki cdp dién dp nao phai thod min diéu
ki¢n on dinh dong dién ngan mach:

F>al. (1-35)

Trong do: - AU,: ton thdt di¢n dp duomg day & ché do 1am viée binh thutmg.
- AU, ton thit dién dp dudng diy & ché do su o6, chi xiy ra véi dutmg day
kép khi ddt mot duong day hay diit mot doan dudng day trong mach véng.
- AUy s AU, 160 that dién dp khi binh thuong va khi su 6, duce quy
dinh nhu sau:
U 2 110kV: AU, = 10%U,,
AU, = 20%U
Us<35kVi AU, =5%U,,
AU, =10%U,,

- 0. Hé s6, vOi day nhom o = 11; day dong o = 6.

din

- 1, thoi gian quy déi. Khi ngdn mach & luéi trung, ha dp, cho phép lay
t,« =t (thdn gian cat ngan mach), (. = 0,5 + 1s.

- Le: dong di¢n ngan mach én dinh.

e) Chon tiét dién ddy ddn phdi chi y dén do bén co khi va ton that
cong sudt do ving quang

Bang 1-12. Tiét dién day dan t&i thiéu co tinh dén dé bén co khi
va ton that ¢céng suit do ving quang

Loai duang day Khoang cach Loai day dan ! Tigt dién t3i thidu
| . MWeokhéng | fm |  dusesirdyng i (mm)
| Hadp duongngoxom | 2030 . AAC 0 AIBAC-10
Ha ap. trc thon, x2 | 4050 AAC ABACCTE
Trung &p < 35 kv . 80120 _AC g AC=35
Caoap < 110 kY - 150+ 300 AC_ J[ JACT0
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1.4. TINH TON THAT DIEN AP, TON THAT CONG SUAT, TON
THAT PIEN NANG VA GIA THANH TON THAT DIEN NANG

1.4.1. Tinh tén that dién ap AU _

Muc dich tinh tén that dién ap la d€ kiém tra chat lugng dién dp cua ban
thigt k& Néu t6n that dién ap khong dat yéu cdu, phdi chon lai i€t di¢n day
din bing cach chon tiét dién day dan 16n hon ban dau, cho dén khi dat ti¢u
chuan vé dién ap.

a) Tinh tén thdt dién dp duong day cé I phu tdi

Z
A Ca1s Faq 1 A Al 1
& l & 1 }
g, s,

Hinh 1-2. S¢ d8 nguyén 1i va so d6 thay thé dudng day cé 1 phu tai
Tén that dién 4p trén dudng day A-1 bang:
AU, = P‘RA‘U:S'XA' <AU,, V (1-36)
Trong d6: - Z,,, = Ry + J X, :.r[]f'._\l + jxul,, (1, X, tra sO tay)
- 84, = 8, =S,cospi+ jS;sing = Py, +jQy, (kKVA)

- 1.,: Do dai dudng day (km)

- U,_: Dién dp dinh mic dudng day (kV)

b) Tinh tén that dién dp duong ddy c¢d 3 phu tdi va nhiéu hon
Véi dudng day lién thong cap dién cho 3 phu tai, t6n that di¢n dp bing
téng 1n that dién 4p trén ca 3 doan dudng day:
AUy =AU, = AU.:‘\i?..i =AU, + AU, + AU,

A la1: Fay 1 Pp. F1z 2 i3 Fa3
2
Ug, U . Ug
m 51 dm ‘Sg m {53
Zat Zy; Z34
R T :
21— ‘ ?? —_— =~ l Sg e ;
22—- é1=P1+iQ183_ﬁ Sp= Pyt Iy Sy= Pyt iy
5 ————

Hinh 1-3. S0 d6 nguyén i va so d8 thay thé
dudng day lién théng cap dién cho 3 phu tai
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Véi luéi dién trung dp va ha ép, d€ tinh tén that dién dp ma sai s6 nim
trong gidi han cho phép, gia thi¢t dién dp tai méi diém trén dudng day bing
dién ap dinh miic cua dudng day U,,, dong cong suat chay trén cic doan
dudng day bang cong suit phu tai, nghia 1a cho phép bd qua tén that dién 4p,
t0n that cong sudt trén cac doan dudng day sau khi da tinh tén thit AU, AS
trén doan duong day trudc.

Véi gia thiét trén, t6n that dién 4p trén cdc doan dudng day lién thong bang;

- B3Ry + Q35X

AU,, = (1-37)
2 Udm -
AU[Z - (PZ + P3)RIZJI(Q2 + Q3_)X12 (1-38)
AU, = (P +P+ P3)RA]J;Q1 +Qy +Q3)X4, (1-39)
T .

Ton thap dién dp trén toan bo tuyén day:
AUs = AU, = Bt P+ PORA +(Q) +Qp + Q)X

U

(P + P3)R.2U+ (Q +Q3)Xy, | P3R23U+ Q3Xa3 AU, (1-40)

dm dm

Téng quat:
n n
2 Ry + X QX |
AU, = 1j=1 1j=1 < AUup (I-41)
Udm

Trong do: - P, Q,;: cong suat tic dung va cong sudt phan khang chay
trén moi doan dudng day i, j.

- R, X, dién trd va dién khdng ctia moi doan duong day i, j.
c) Tinh ton thdt dién dp duong déy phdan nhinh

Duong day phan nhanh 1a dutng day tai | nit nao d6 duong day ré ra
thanh 2, 3 nhdnh, nghia 1a thanh 2, 3 tuyén duong day theo hudng khéc
nhau. D& ki€m tra tdn that dién 4p trén dudng day phan nhanh la tén that
di¢n dp trén timg tuyén day ké tir ngudn dén diém mit xa nhat clia tuyén.
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[

o>

$5= Py+ jQq
Hinh 1.4. So d& nguyeén li va so da thay thé dudng day phan nhanh

Giong nhu dudng day lién thong, ton that dién dp trén cde tuyén dudng
day phan nhanh bang

PR + Q00X

AU, = 1-42

2 Udm ( )
2

AU,y = 2+ Qats (1-43)
) Udm

AU, = (P + P, + PR +(Q) +Qy +Q3)X, (L-4d)

Udm
AUy, = maxg - TP <AL, (1-45)
' AU + AU

1.4.2. Tinh ton that cong suit

Muc dich tinh tén thit cong sual dé tir day tinh ra ton that dién nang, tir
dé cho ta mét chi tiéu dé chon ra phuong dn cip dién hop 1i.

a) Tinh ton thdt cong sudt duong day cé 1 phu tai

Cong thite tinh t6n that cong sudt dudng day 1 phu tai:



: ), S%, . S P+ Ql ,
ASp =317 = 5Ly =37y = =R, + X))
u dm U dm dm
. [)2 + QZ . 1)2 + Q2 ‘
ASpp = l—,f_‘LRAl + J%XAI = AP, +]AQy (1-46)
*dm dm

Néu S=(kVA). 7, R, X = (), U = (kV). P = (kW), Q = (kVAID)
thi AS=(VA)= (10 "kVA).

ﬂ ‘a1 Fag i ﬂ_ tat Fag 1 2 Fio 2
! 's, ',
Sy
) Z..=FR,, + X Zio= R+ X
A Zm - RM + JXM i Al ]_a: 1A aq 12 ]_1?[ 1Az
o I 1 L rr | S|
e - l o R
. . 8= P+ iy S,= P+ @,
Sy=P i+
Hinh 1-5. So dé duéng day Hinh 1-6. So d6 dudng day ¢6 2 phuy tai
1 phu tai va so do thay thé va sg do thay thé

b) Tinh ton thdt cong sudt duong day cé 2 phu tdi va nhiéu hon

Clng twong tu nhur tinh AU, kht tinh AS coi di¢n dp d cac doan bang U,
va gia thi¢t cong suat pay ra AS trén cdc doan chi 1 cong sudt t1ai (bo qua AS
cua doan sau).

Vay cong thic tinh 16n that cong sudt trén dudng day cdp dién cho 2 phu tii
bing:

ASy = AS,j; = ASy, + AS, (1-47)
L (PP +(Q +Q,) s3

ASy = 2 S 7+ Y, (148)
U(-im dm

Tong quét dudng day ¢é n phu taj:

noo n y
, XSi7 Z(l’izl- + Qizj)y‘ij
ASX = ) == T2
us U

dim tm

(1-49)

Trong dé: n: S6 doan dudng day hay s6 phu tai
Sy B, Q. Cong suat S, P, Q chay trén doan dudmg day i j.
7, Tong rg dudmg day trén méi doan ij

U,,.: Di¢n dp dinh miic dudmg day.



¢) Tinh ton thdt cong sudt trong tram bién dp ddt mét mdy bién dp (MBA)

= Rp + Xy

|—OO—|!—D——«+

Hinh 1-7. Sa dé nguyén li va sg da thay thé -
tram bién ap dit mot may bién ap
Tdn that cong sudt trong tram bién dp chi 13 1dn thdt cong suat cla cic
mdy bién ap dat trong tram, cdc thiét bi khdc nhu mdy cat. dao cach li, cdu
chi, cdc day dan, thanh dan néi cdc thiét bi véi nhau thi (6n that cong sudl
cha chdng rat nho, gan bang khong. Trong tinh todn cé thé bo qua.Vay ton
that cong sudt trong tram hién ap dat mot mdy bicn dp gém ¢o t6n that o 161
thép may bién dp va tén that & cuon day mdy bién dp. Ta ¢é: _
ASg = ASy + AS¢, = AP, +jAQy (1-50)
Trong do:
- ASg: Téng tén that cong suat trong MBA
~ A8, = AS,, : Ton thal khong tai MBA con goi 1a ton that sit cia MBA.
Ton that nay do tir hod MBA va do dong dién Fuco ¢16i thép MBA gay ra.
. IOCXU'Sde

AS, = A ' - A
S, = AP, + JAQ, = AP, + 0

AP, 1, %: tra s6 tay vé MBA
Siere: CONg sudt dinh mic MBA.
- AS(,: Tén that cong suat trén 2 cudn day MBA con goi 1a tdn that

dong, ¢ thé tinh theo hai cich:
Theo 16ng trd MBA 7,

2
: $* $ _
AScy = Ui /3 =[ ) Rp + J(
Theo APy va U %:

2 2
; . S Un%Symp (S
ASCH ) APCU ' JAQC“ ) APN (Sdm ] T 100 Sdm (1_52)

2
Xy (1-5D)
Ude] B

(AP, U, %: tra s0 tay vé@ MBA).
Viy tong ton that cong suat cuia MBA bang:

26



- Tinh theo t6ng trd MBA Z,:

-2 . .2
: 19%S$ s
ASy = | AP, + > Rp |+ j| ——dmb > Xy (1-53)

- Tinh theo AP, Uy %:

‘ g )
dmbB

N 2
+] IO%Sde i UN%Sde S
100 100 SqmB

(1-54)

Chii y: DU tinh ASg theo (1-53) hay (1-54) két qua phai nhu nhau,

d) Tinh ton thit cong sudl trong tram bién dp dat hai mdy bién dp (MBA)

Samp

S g

Hinh 1-8. So d6 nguyén li va sg do thay thé
tram bién ap dat hai may bién ap
V&i tram dat 2 MBA c6 cong sudt MBA bang nhau 5o vdi tram dat mot
MBA, 10ng tr¢ giam di mot nira, ton thit cong sudt tang lén gap doi. Cu thé
nhu sau:

- 21,%S
AP U2 Un%U2

ZB — ]\‘J dmB 103 + ]Ego dmi3 10, Q
25\'&“13 “dmB

Vay tong ton that cong sudt trong tram dat hai MBA bang:

- I s Y

(1-53)

i 21g%Sqmp 1 Un%Samp [ _S :
00 2 100 |S,o
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1.4.3. Tinh tén that dién nang AA

a) Tinh ton thdt dién nang duong day cé 1 phu tdi

. R
f{ a1 Fas 1 & r"{\:l 1
51-Tmax s1-Tma><

Hinh 1-9. S¢ do nguyén li va so do thay thé
dé tinh ton that dién ning dudng day c¢é 1 phu tai
V6i muc dich tinh tén thdt dién nang, dudng day chi can thay thé bang
di¢én tro R. Dicén nang 1a cong sudt tiéu thu theo thoi gian. Trong tinh toan
thi¢t k& ¢dp dién, thoi gian ldy bang 1 nam (8760 gid).
- Tinh tén that cong suat tdc dung trén duomg day Al:

2
ST 2
I Al

2

AP, =

dm

- Tinh t6n that dién nang trén dudng day Al:

AL = AP (1-56)
1=(0,124+ 10"T ) .8760 (h) (1-57)

- Tinh gid 1ién t6n that dién nang | nam trén duong day Al:
Y., =AALC (1-58)

Trong d6: T L thoi gian gy ra tén that dién nang ding bang tén thal
dién nang thuc t& trong mot nam.

- C: gia tién 1 XWh t6n that di¢n nang (d/kWh)

-1 :1a thdi gian sir dung cong sudt 1én nhat (tra s6 tay)

b) Tinh ton thit dién nang duiong day cé n phu tdi

Véi duong day cé n phu tai, tén that cong sudl tac dung 1ong APy dugce
tinh theo cong thite (1-49) v6i so d6 thay thé 1a dién 6 cac doan duodng day.
Con thai gian T ciing duge tinh theo (1-57) véi diéu kién thay T, bang T,
trung binh (T,,.) cua cdc phu tai.

b
ZSiTmaxi

’ imax th ~ L (1-59)
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Trong dé: - S phu tai thir i

T, 1a T, phutaithdi

- n: $6 phu tai trén duong day.
Khi d6 ta tinh dugce T trung binh. _

T = (124 + 1077, )7 8760  (h) (1-60)
Vay 16n that dién nang trén dudng day ¢6 n phu tai bing;

AAy = APy.T, (1-61)
Gid tién ton that dién nang trong | nam

¢) Tinh ton thét dién ndng trong tram bién dp ddt mot mdy bién dp (MBA)

Tinh ton that dién nang chi cdn tinh 3n thél cong suat tic dung. Trong

tram bién dp dat mot mdy bién dp (MBA), t6n that cong suat tdc dung bing:

. 2
APH=AP”+APN( 5 ] (1-63)
dmbB
- AP,: 1a ton that cong suat khong tdi, hay t6n that cong sudt trong 15
thép. né khong thay déi trong sudt thoi gian van hanh MBA. Né khong phu
thudc vio su thay doi cua phu tai. Nén thoi gian d¢ tinh tén that dién nang
do AP, gy ra la thdi gian khdo sdt 1 nam bang 8760 (h).

L

2 .
- Thanh phan thua 2: APN( 3 ] phu thudce vao phu tai S. Khi van

dmB
hanh ¢6 thé xay ra 2 trudng hop:
+ Khi khong biét d6 thi phu tai:

Tén that dién nang béang:

et
AA,; = AP,8760 + APN( ] T (1-64)
dmi

1= (0,124 + 10*T,)2.8760 (h)
+ Khi biét dé thi phu tai:
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S {kVA)
34
HOOH-s s,
|
Samb sau_nmm“+m.”"m.
o
o t1_ t? e s?éa_____i,(_h)

Hinh 1-10. So dd nguyén li tram bién ap dit mot MBA va do thi phy tai

Ton thit dién ning bang:

. 2 2
AAy = AP 8760 + APN[ ,SI ] 4+ AI)_N( 152 ] (1, —t ) +

“dmB “*dmB
5.\
+ /\Pj\( 3 } (8760 — 1,) (1-65)
dmB
+ Téng quat khi biét dd thi phu tét cé n khoang bac bat ky:
n S 2
AA,, = AP,8760 + /_\PNZ[ - ] £ (1-66)
=1 LV dmB

Trong d6:  S;: cOng sudt phu tai trong khoang thoi gian t,
t: khoang thai gian dng véi cong sudt §,. .
d) Tinh ton thit dién ndng trong tram bién dp ddt hai mdy bién dp (MBA)

- Khi khong biét dé thi phu tai,
Ton that dién nang bang:

2
S
AA,, = 2AP,8760 + lAPN( - ] T (1-67)
2 S(th
T1=(0,124 + 10T )" .8760 (h)
- Khi biét d¢ thi phu tai,
S (KVA)
S1
S, | -
i
-5 Sy p-—-- !
AL i_ b
2% Sy i Il }L
R ot

Hinh 1-11. Sa d6 nguyén i tram bién ap dit hai MBA va do6 thj phu tai
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Khi bi¢t d6 thi phu tai, ¢in xdc dinh ché do van hinh kinh t& cho tram.
Nghia la phai xét xem khoang thoi gian ndo van hanh 1 MBA, khodng thai
gian nao van hanh ca hai MBA d¢ cho tén thal cong suat trong tram 13 nho
nhdt. Mu6n vay ta vé 2 dudng cong, duong cong 1 biéu dién tén that cong
sudt trong tram van hanh | MBA:

S 2
AP, = AP, + APN{ S ]
dmB

Dudng cong 2 bi€u dién ton that cong suat trong tram van hanh 2 MBA:

AP, = 2AP, +l/\P [ > )2
2 ! 2 N S(ImB

AP (kW) 1

2AP

Hinh 1-12. Pudng cong ton thit ¢éng sut trong tram bién ap khi van hanh
1 MBA va khi van hanh 2 MBA
Nhin vao d6 thi ta thay khi S < S, van hanh 1 MBA c6 t6n that cong
suat nho hon van hanh 2MBA. Khi § > S, van hanh 2 MBA ¢6 16n that cong
sudt be hon. S, chinh 1 cong suat gidi han dé chuyén ché do van hanh tir |
MBA 1¢n 2 MBA va nguoc lai. Tir cdc cong thitc tinh AP, v AP,,,. tinh dugc
Sgh nhu sau:
2AP,
Soh = Smpa—o2 (1-68)
g TRV APy
Vi do thi phu tai hinh 1-11, gid strc6 S, < S, van hanh 1 MBA;
81, S, 8:> S, van hiinh 2 MBA. Tén thét dién nang trong 1 nam bing:
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ADyy, = [2AD 0 + 2AP(, 1)+ 2AP(L, 1)+ AP(8760 1)+

2 pA
1 S | S;

Sde S(ImB
2 2
1 S, S,
2 Sami / SdmB

Chii v: Cong thie trén chi dimg cho tram bién dp dat 2 MBA c6 cong
sudt dinh mitc bang nhau va cling mdt hing ché tao.

1.5. TINH TOAN NGAN MACH TRONG HE THONG CUNG CAP PIEN

Ngan mach la do cdc pha trong mach dién bi chap lai véi nhau tai mot
diém nao do, 1am cho dong di¢n tang 1én dot ngot. lam tang luc dong dién va
tang nhiét do & thi¢t bi di¢n dan dén pha huy thiét bi dién, gay chdy nd, t6n
hai d€n san xudt cla xi nghiép va cudc séng yén hinh ctia ngudi dung dién.

bé tinh duge ngdn mach trong hé thdng cung cap dién, co the coi hé
théng cung cdp dién & xa nguon, ¢d cong sudt nho so véi cong sudt cua hé
théng dién qudc gia, cho phép tinh dong dién ngan mach don gian hon.

1.5.1. Tinh dong di¢n ngan mach ¢ phia trung &p va cao ap
Do khi tinh todn ngan mach khong biét cdu tric cha hé théng dien quoc

gia, cho phép tinh gan diing dién khdng cua hé théng thong qua cong suat
¢t ngan mach cta mdy cét dién ddu ngudn.

N
MC , MC,
BDK hoac cap
TBATG $—{ ' /é' | TBAXN
N
HT Xy Rgy Xg é
+_E LT _J 7 J| TBAXN

Hinh 1-13. Sd dd nguyén li va so d6 thay thé
dé tinh dong dién ngdn mach phia trung va cao ap
Trong d6: - TBATG: Tram bién dp trung gian
- MC,: Mdy cit dién ddu nguén, tra s6 tay cho cong sudt cét
ngan mach S,.

-R,=r1,/ Dién trg va di¢n khing cia dudng day r,. X, tra
_ sO tay theo (iét dién day dén va vat liéu ché tao

- XD - X”f . . ’

day dan.
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(. Xy = (/km);  [: chiéu dai duong day (km)
- Tinh dién khéng cha hé thong X,

Xy = E'h Q (1-70)
SN

Trong dé: - U, = 1,05U,, dién dp trung binh sir dung trong tinh todn

ngan mach, (kV).

- Sy cOng sudt cat ngin mach cta mdy cit ddu ngudn (MVA)
- Tinh dong dién ngan mach phia trung, cao dp:
Uiy

V3zy'

Trong dé: U, Dién dp trung binh nhu (1-70)

IN=I":I;(:

kA (1-71)

7y’ tong trd tinh tir he thng 16i diém ngén mach (Q)
- Tinh tri s6 dong dién ngan mach xung kich:
i = 1.8.42 I, kA (1-72)

1.5.2. Tinh dong dién ngan mach phia ha ap

Khi tinh ngdn mach ha dp c6 thé coi mdy bién dp la nguén cong suat du 1én.

MBA dN?
cap AT %]l: 32_2“3

Hinh 1-14. So' d6 nguyén li va so db thay thé
dé tinh déng dién ngin mach phia ha ap

Tinh cic théng 88 & s dd thay thé mach ha 4p:
- Tinh di¢n trd mdy bién dp (MBA):
_ APUZ

dmB 106‘ mQ . (1-73)

R
B q;de

SGTTX Ll oty : 33



- Pién khiang MBA:
Uy %.U3
Xy = =N dmB 403 mo (1-74)
Sde

Trong d6: AP(kW); Uy% tra s6 tay theo cong sudt S, . MBA (kVA) va
dién dp U, , MBA (kV)

- Tinh cdc thong s& cOn lai clia so do thay thé.

bién tro, dién khang cua cdp (R, X,); dién trG va dién khdng dp t6 mat
tong (R, X,): dién tr& va dién khiang thanh gop (R, Xi); dién tré va
dién khang ap t6 mat nhanh (R, X,,,). Cic thong s6 nay tra sé iay.

- Tinh tri s6 dong dién ngan mach 3 pha phia ha dp

Iy=1"=L.= \EZ , (kA) (1-75)
Trong d6: - U,: dién dp trung binh phia ha dp (kV)
- Zs: (6ng trG tinh t mdy bic¢h dp dén diém ngén mach (€2).
- Tinh trj 6 dong dién ngan mach xung kich phia ha ap
i = 1.8.42 Iy kA (1-76)

1.6. TINH TOAN NOI DAT

1.6.1. Tinh toan néi dat tram bién ap (TBA)

No6i dat 1a dong céc coc sat xudng dat, ndi cac coc vdi nhau bang thanh
sat det thanh hé théng néi dat. Chitc nang cia hé théng néi dat: néi dat lam
viéc, ndi dat an toan va néi dit chong sét. He thong néi dat dugc tieu chudn
hod, duge quy dinh nhu sau:

- Coc ndi dat la thép géc L60 x 60 x 6 dai 2,5 m dé chong gi, ding
phuong phdp ma k&m nhing néng.

- Thanh noi1 dat c¢6 kich thude 40 x 4 ma k&€m nhiing ndéng. Thanh néi
dat ndi cac coc ndi d&t véi nhau bang phuong phap han dién va n6i hé théng
ndi dat lén mat dat, sau dé ndi véi cdc thiét bi trén mat dat.

- D6 chén sau cia coc noi dat: Pao hao sau 0,8m, déng sau coc ndi dat
cich ddy hao 0,1 + 0,15 m dé han thanh ndi dat, sau d6 han cdc coc néi dat
v&1 nhau dua 1&n mat dat, cudi ciing lap dat xudng hao.
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-

N

]

N

Y

N

N

Y

0.8m
.0,15m Y

3 il
TBA ] _ l[ 1
. : - b
L
|
J_M JLﬂ:
.

2,5m
2,35m

m |

Hinh 1.15. Mat bang m3t cit hé théng néi dat TBA
Trinh ty tinh todn hé thong ndi dat cho tram .bi.é'n ap:
- Xac dinh dién trd néi dat coa 1 coc
'R, =0,00298p,Q ' - (1-77)

Trong dé, p: dién tr& sudt cua dat, Qfcm. Neu p 14 s6 liéu do trong mila
mura, phai nhan v6i hé s6 mia dé tim tri 6 16n nhat.

Proax = K0, /e o (1-78)
- Xéc dinh s0 bd $6 coc cdn thiét cho TBA:
R
n = ' (1-79)
NeRye

Trong dé:

+ ko HE s6 mia, k_, = 1,5.

+ M. Hé 56 sit dung coc (tra bang)
+R,.: Dién trd néi dét yéu cdu. R, =4 Q
- Xic dinh dién trd nodi dat caa thanh néi.
0,366p, g 2o 212

Rt = ; !

, Q | (1-80)

Trong do:

+ Py, Dién trd suat cua dat & d6 chon sau clia thanh 0,8 m.
+ I: chiéu dai thanh (chu vi mach vdng), cm.

+ b: bé rong thanh néi dat, cm.

+ t: chi€u sau chén thanh ndi dat, t = 0,8 m = 80 cm.
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- Pién wr¢ ndt dat thue (€ cla thanh noi dat ¢é xét dén he s6 st dung
thanh v, (n, tra bang).
R, = —L, Q (1-81)

T

- Dién tré noi dat can thiét cha toan bo 6 coc la:

4R,
R, =——.Q (1-82)
R, -1
- Cudi cling x4c dinh chinh xdc s6 coc cin déng cho TBA;
n= Rlc
R,

Chui ¥ Dién teds suat chia dat p phu thude rat nhiéu vio do chon sau cua
thanh vd moi truedng 1am vice ciia thanh noi dat.
o= KK P (1-83)
Trong dé:
k,: 11¢ s6 phu thuac dé chon siu cha thanh, vi du d6 chén sau cua thanh
t=0.8 m. tra bang B11-15 dugc k, = 3.

1.6.2. Tinh néi dat cho cot duong day tai di¢n

(5 hai loal ndi dat cho ¢ot dudng day tai dién.

a) Noi ddt chéng sét va an toan

Véi noi dat nay quy pham quy dinh nhu sau:

- Véi dudng day trén Khong (DDK) di¢p dp trung trd 1¢n, 181 ca cic ot
déu phai noi dat.

- Vi DK 0.4 kV thuc hién néi dat cdc cot di qua khu vie dong dan.
duong pho. lang xém, chg, trudng hoc...

Quy pham quy dinh tri s& di¢n tré noi dat R, cia mot cot nhur sau:

Bang 1-13. Dién tré ndi dat cot duong day

Dién trd suit cla dat p, Qfem Tri 86 Idn nhat cda dién tre néi dat R, Q
AL B e 10
104--510° oo .5
5a0t<1080° L T
>10.104 - X
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b) Nt ddt lgp lai ddy trung tinh mdy bién dp

Day la noi dat riéng cho DDK - 0.4 kV dé dé phang mat day trung (inh
nol dt tai tram bicn ap. Hau qua mat day trung tinh 1am chdy cdc thiét bi
dung dién, khong an toan cho ngudi sir dung dicn.

Theo quy pham, nhimg vi tri ¢4t sau day phai thuc hién néi dit trung
tinh lap lai.

- Cit khoing tlr 4 dén 5 cot, cho 1@ cha dudng day, cot cubi cia dudng
day phai thuc hién néi dat trung tinh lap lai.

NGi dét trung tinh 14p lai 12 n6j tir day trung tinh cta dudng day xudng
coc noi dat.

Noi dat chong sét, an toan 1a ndi tlr xa d& day xudng coc ndi dat.

¢) Tinh dién tro n6i dat R, cho cot duong day tdi dién

Cong thire tinh dién tré néi dat R cho cot gidng nhu tinh dién 1rd néi
dat cho tram bi¢n dp. Sir dung cong thic (1-77) dén (1-83).

A Cc A B C N A B C N
. . . e+« e » * &

-~

FAVAVAVAVAWA ¥ Rvs

:
[
?.
_]/ Z E 7 !/iE; LT 7E
R i g I I
= A §
3 N & o 15
\h (o 0r
. __t ) . ) o

Hinh 1.16. Noi dat dudng day trén khong
a) NGi dat chéng sét, an toan dudng day cao ap cdt sét
b) NGi dat chéng sét, an toan dudng day ha ap cdt bé tong.
c) NGi dat trung tinh |2p fai duding day ha ap (0,4 kV).
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1.7. NHUNG Ki HIEU THUGNG DUNG TRONG THIET KE CAP PIEN

TT Tén cac phan tir trén s¢ dd KI higu
1 Day dan
2 Day dén co ghi 1d 58 day: 2 day, 3 day, 4 day. f.f{
T
o —
3 Vi tri day dan di lgn e
4 Vi trf day dan di xugng ra
5 Thanh gop, thanh cai
6 Daytrungtioh s
: i =
7 Cang tac 2 cuc {don) va d6 cao dat cong tic J xzl.2m
8 Vi tri dat 2 cong tac don, 3 cong tic don va 4o
Hin dat ‘9 g : O/’2‘l,2m dé"212m
cao dat cong tac
9 Cang tic 3 cue {cong tac dén clu thang) va dd j{ g1.2m
cao dat cong tac i
10 O cém va d0 cao dat & c&m A g04m
11 O cAm doi va 80 cao dat & cam ¥ g0.4m
12 Pén dién X
13 Pén tuyp mot den, da treo cao so véi nén phong —— X 3.5m
14 Pen tuyp, 2 dén, 3 dén &t chim vao trn nha E :| {%}
am trén am trdn
15 TG dién, d6 cao dat t0, 10 dat chim vao tuang p— 0,8m
&m tudng
16 T dién chiéu sang .
17 Tram bién &p m

18 Tram phén phéi

19 May bién ap dién luc 2 cudn ddy, 3 cubn day
{MBA)

20 May bién dién ap do luang (BU) 1 pha, 3 pha 5 tru é ;
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1 Tén céc phan tr trén s¢ dé _ Ki higu
21 May bién deng dién (BI) a: @ '[
2 Tiép diém thuemg ht QI —— ——
23 Tiép diém thuong kin —3F -~ ==
24 Tiép diém dong cham — 5 —
25 Tiép diém méd cham 1Ha ol
26 Tiép diém role nhiét (thudng kin, thudng hd NC RN NG = RN
277 CAu chi (CC) -
28 CAu chi ty roi {CCTR) lﬁ i@
29 Céu dao, dac cach i 1 cue, 2 cue, 3 cyc | | |
1P (29 (w
I( (I I
30 Khéi dong tir (KT}, cong thc to (CT) _ [
31 Ap to mat (A} 1 cuc, 2 cuc, 3oyc, 4 cuc (1P, 2P, l i
3P, 4P). f(‘ (
32 Bang co dién @ @
33 May phat dién ® @
34 Hé théng dién (H) He
3 Quat dién . -
36 Chudng dién Q
37 Céng to hity eéng, cong to vo cong
kwh kVArh
38 Van k& + chuyén mach, Ampe k& + chuyén mach @ @
-[ 39 Budng day cap —
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40

40

41

42

43

44

Tén cac phin tl trén s db

Chéng sét van, chang sét &ng

May cét dien (MC)

May cét phu tai {(MCPT), dao cét phy tai {DCPT)

Tu bl

Méy cét hop ba

IHIR> <

Ki higu

.;uiH-EH <—_:




T Tén ¢éc phan i trén 5o d6 Ki higu
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Chuong 2
THIET KE CAP DIEN CHO PHAN XUGNG,
NHA MAY, Xi NGHIEP

2.1. NHUNG YEU CAU bO1 VOI BAN THIET KE CAP BIEN CHO
PHAN XUONG, NHA MAY, Xi NGHIEP

Nha mdy. xi nghi¢p san xuat ra mot loai san pham hodc nhiéu ching
loai san pham, nhung d¢ c6 tinh canh trank cao yéu ciu gia thinh sdn pham
phai ha. Trong gid thanh san pham, chi phi vé tiéu thu dién nang va thii gian
thu héi von dau tir ddng gép mot phan dang k& vao gid thanh san phim. Vi
vay, thiét k& cap dién cho nha may. xf nghi¢p phai dac biét chd ¢ dén von
diu tu cong trinh (61 wu nhat va phai ¢6 nhing bi¢n phép ti¢t kicm di¢n nang
cho nha may x{ nghiép nhu: st dung cdc thit bi hop i, cdc day din dén cic
thi€t bi ngan nhat. Muén vay, viéc xdc dinh 1am ctia phu i phai chinh xdc.
Ngoai ra con tnh t6i khd nang phdt trién cua phu tdi ma khong phai xay
dung thém nguén di¢n cho xi nghiép, nha mdy.

2.2, XA(“ DINH TRI SO PHU TAI TINH TOAN PHUC VU CHO
THIET KE CAP PIEN

Khi thi¢t k¢ cdp di¢n cho xi nghi¢p. nha mdy thudng dung hai phuong
phap xdc dinh phu tai tinh todn.

2.2.1. Xac dinh phu tai tinh toan theo cong suat dat P,

Phuong phdp nay sir dung khi da ¢6 thict k¢ nhd xudng cha xi nghicp
(chua ¢é thiét k€ chi tiét b wi cdc may mdc, thi€t bi trén mat bang nha

xuo’ng) O thovi diém nay mdi chi biét duy nhat $6 licu cu thé 12 cong sudt dat
cta timg phan xudng.

Phuy tai tinh todn ca méi phan xudng duge xdc dinh theo cong thitc:
i')ll = knupﬂ (2- l )
Qu = pu'[gq) (2_2)
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Trong d6:

- k_: Hé 6 nhu cdu, tra sd tay ki thuat theo s6 liéu théng ké cla cdc xi
nghiép, phan xuong tuong ing.

- Cose: He s6 cong suit tinh todn, tra s6 tay ki thuat, tir coso tinh ra tge.

Trén day 12 phu tdi dong fuc. Phu tai chiéu sing dugc tinh theo dién tich
chi€u sang nha xudng:

P.=P,S (2-3)

Trong d6:

- P, sudt chiéu sang trén don vi dién tich (W/m?). Trong thiét k& so bd
6 thé 14y theo s& liéu tham khao.

- S: dién tich cdn duge chifu sdng. O day 1a dién tich phan xudng (m?).

Tuy theo loai phan xudng st dung den sgi d6t hay st dung dén huynh
quang cho phu hgp. Néu sir dung dén soi dot cose = 1, Q,, = 0. Néu sir dung
dén huynh quang cosp = 0,6 + 0.8, ta ¢6:

Q. =P.tge (2-4)
Dé dang tinh duoc phu tai tinh todn toan phan cia mdi phan xudng:
S, = (P + P)? +(Qy + Q) (2-5)

Cu6i cung phu tai tinh todn ca xi nghiép x4c dinh bang cach ldy tong phu tai
céc phan xudng c6 ké dén viéc sir dung dong thdi cac thiét bi ca xi nghiép.

)] n

P = k‘“zpttpxi = kd[Z(Pni + Pog) (2-6)
1 i=1
n n

QuXN = kdlZQupxi = kd[Z(Q[ti + Pc,‘;i) (2'7)
i=l i=1

_ I 2 2

SnXN - PltXN + QuXN (2-8)

COSPyy = P (2-9)
SttXN

Trong dé:

- ky: Hé s6 dong thai, tinh dén kha nang phu tai cdc phan xudng khong
ddng thdi cuc dai. C6 thé tam ldy:

ky = 0,9 + 0,95 khi s6 phan xuong n =2 + 4.

k, = 0,8 + 0,85 khi sd phan xudng n = 5 + 10.

Véi v nghia 1a khi sd phan xudng cang lon thi k, cAng nho. Phu tai tinh
todn theo cdc cong thiic trén diing d€ thiét k& mang dién cao dp chia x{ nghiép.
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2.2.2. Xac dinh phu tai tinh toan theo cong suat trung binh

Sau khi xi nghiép da c6 thiét k& chi tiét cho timg phan xudng, ta di c6 thong
tin chinh xdc vé mat bang bd tri mdy moc, thiét bi, biét duge cong sudt va qud
trinh cong ngh¢ cta timg thiét bi, ngudi thiét ke ¢6 thé bat tay vao thiét k& mang
dién ha 4p phan xudng. S6 liéu dau tién cin xdc dinh 1a cong sual tinh toan cha
timg dong co va cua timg nhém dong co trong phan xudng.

- V&i mot dong co dién:

P, =P,. (2-10)
- V&i nhém dong codiénn < 3;

n
P=> P, (2-11)
i=1
- Vi n 2 4, phu tai tinh todn cia nhém dong co bang:
1]
pu = kmax'ksd' z pdmi (2“ 1 2)
i=1

Trong do:

- k,o: Hé 56 sir dung clla nhém thiét bi, tra sé tay.

- Kot He 86 cuc dai, tra d6 thi hodc tra bang theo hai dai lugng k, va n,,.

- n,,; s6 thiét bj sur dung hiéu qua.

Trinh ty xdc dinh n,, nhu sau:

- Xédc dinh n,: $6 thiét bi ¢6 cong sudt 16n hon hay bing madt nira cong
sudt cia thi€t bi ¢6 cong suat 1ém nhat.

+ Xéc dinh P;: cong suat cta n, thiét bi trén.

P =) Py (2-13)
i=l
+ Xéc dinh: n” = Np- B (2-14)
n Ps

Trong dé:
- n: t6ng 6 thi¢t bi c¢6 trong nhém.

- Py: 10ng cong suat clia céc thiét bj c6 trong nhém.

n
Py = D Py (2-15)

1=1
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ITRES = * + *
'rn, P tra bang duge ny, .
Xac dinh n, theo cong thikc:
nhq =11 nhl.l (2— l6)

Luwu ¥ bang tra k. chi bat dau tir n,, = 4. Khi n,, < 4 phuy tai tinh 10dn
dugc xdc dinh theo cong thic:

n
P!l = Zklip(imi (2*1?)
[

Trong dé:

- ks He 6 1ai. Néu khong bict chinh xic, ¢6 thé 14y tri s6 gén ding nhu sau:
-k, = 0.9 véi thi¢t bi lam viée o chd do dai Iha_m

- k. = 0,75 v4i thict bi lam viée & ¢ché do ngan han lap lai.

Cén luu ¥, néu trong nhém ¢6 thict bi kam viée & ché do ngén han lap

lai. thi phai quy doi v& ch¢ do 1am viée dai han trude khi xdce dinh Iy, -

l)qtl = pdm 3/ o G (2" 1 8)

ky%: He¢ s& déng dién phan tram.

Ciling can phdi quy doi cong suat vé& 3 pha déi v6i thict bi dung dién mot
pha va 2 pha.

- Thi¢t bi dung di¢én 1 pha (dién ap pha):

l)qd = 31)\]111 . (2“ I 9)
- Thi¢t bi ding dién 2 pha (dién 4p day):
pquI = \/g pdm (2'20)

Phu tai chi€u sdng phén xudng ciing duge xac dinh theo c¢ong thic
(2-3) (2-4). Phu tai phan khang cua tiung nhém thi¢t bi xac dinh theo (2-2)
Cudi cling phu tdi tinh todn toan phan xudng véi n nhém bang:

Pu]’.\' = kUt z Ptli (2'21 )
i1
n

Quex = Ky, Z Qui (2-22)
i-1

Sipx = \!(Pu;*x + PO+ Qupx + Qo (2-23)
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2.3. VACH SO PO CAP PIEN

Tuy theo quy mé va tdm quan trong cua cong trinh cong nghiép c6 thé
vach ra so dé cap di¢n thich hop.

Vai mot xuong co khi nho. mot 10 san xuat co khi hodc mot xudng sira
chifa ndng cy cong suat khoang vai chuc kiloodt, khong nhat thigl phai dat
mot tram hicn &p riéng; chi can mot dudng day ha dp Idy tir tram bign dp gén
nhat (hinh 2-1).

So do cap dién cho mot xi nghiép nhd, ¢ém mot 86 nha xudng, cong
sudt ¢d vai tram kildodt nhit thict phai xay dung tram bicn dp riéng. [1¢
thong cap di¢n cho xi nghi¢p loai nay bao gom: mot dudng day trung ép
nhin di¢n tr h¢ thong (fram bicn dp trung gian hoac tir dudmg day trung dp
gan nhat). mot tram bicn dp xi nghicp, mot mang ludi ha ap cap dién cho cac
may mac, thi¢t bi dat trong xi nghiép (hinh 2-2).

D61 vai cdc xi nghiép quy mo 16n, bao gém hang chuce phan xudng san
Xudt, cong suat dat 1én 16i hang van kiléodt thi he théng cip dién ciing theo
d6 ma 16n hon va phiic tap hon (hinh 2-4). Tai xi nghiép 16n phai x4y dung
mot tram phan phoi trung tam (PPTT) nhan dién tir h¢ thong vé, cép dién cho
cac tram bién dp phan xudng. S6 luong tram bich dp phan xudng ¢6 thé 13 4,
5 cho dén 9. 10 tuy theo quy mé cua xi nghicp, cong suat ciia cic phan
xudng va vi tri gifta chang. Phan xudng I6n ¢6 thé dat riéng mot tram bién
dp, vai ba phan xuong nhé cé thé ding chung mot tram hién 4p.

V6i xi nghi¢p quy mé vira ¢é 2. 3 tram bi¢n ap thi khong nén xay dung
tram phan phdi trung tam vi khong kinh 1€ Trudmg hop nay (81 nhat dua
thang cdp trung ap cap dién dén ting tram bién dp (hinh 2-3),

Kho khan 10n nhat gap phai khi vach so dé cdp dien cho xi nghiép quy
mo 1on la viée quyét dinh $6 lueng va dung lugng cdc tram bién 4p phan
xuong, dong thot véi viéc vach so d6 ndi day tir tram PPTT dén cde tram
bi€n dp phan xudng, day I bai todn 16i wu t6ng hop. thudng ngudi thict ké
phai vach ra vai ba phuong dn mang cao 4p xi nghiép, ti€n hanh so sdnh kinh
t€, Ki thuat, tir dé lua chon ra phuong 4n t6i wu.

Sau khi da loai trlr cdc phuong 4n khong thoa man chi ticu ki thuat, tién
hanh so sanh kinh (¢ tuong déi giita cdc phuong 4n con lai, ¢6 thé ding ham
chi phi tinh toan:

Z=(a, +a K+ CAA, dong (2-24)

Trong do:

- &, hé¢ s6 van hanh, v6i tram bicn dp va duomg day cap lay a,, = 0.10;
vO1 dudmg day trén khong a,, = 0,04.



- a,: Heé s6 tiéu chuan thu héi von dau tu, 18y a, = 0,1; 0,125 hoic 0,20.

- K: Vén déu tu; trong so sdnh twong d6i gifia cdc phuong én, chi can ké
nhimg phan khdc nhau trong so dé cap dién.

Néu cdc phuong 4n ¢ s6 tram bi€n dp ¢4 dinh, gidng nhau ci vé s6
lugng va dung luong thi trong vén dau tr K chi cdn tinh gid tién dudng day
mang cao ap xi nghiép. '

Tram bién ap chung ®

Pudng day ha ap
ngoai xudng

T4 phan phdi clia xudng

Cap ha ap trtd PP
dén cac ti BL

Cac i dong Iuc

Cap dén ting déng cd

Cac dong co dién

UV

Hinh 2-1. So dd cip dién cho mdt xudng ¢d khi nho
Tram BATG hodc
dudng day trung ap
Buéng day trung ap .
ngaai xi nghiép ‘
i et A 7

Tram BA xi nghiép

Budng cap ha ép e
TBA dé&n cac tu PP

Cac tQ phéan phai

dén cac t0 DL

BL, Bl

T

Hinh 2-2. Sa dé cap dién cho mét xi nghiép quy md nho

Cac t} dong hic

/

Mang cap tU cac ti BL
dén timg déng ca

[
|
|
[
[
[
|
[
|
i
!

Budng cap tirtd PP !
i
{
|
|
[
|
|
[
|
|
[

Cac déng co dién l
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Tram BATG hoac
duang day trung ap

Pudng day trung ap
ngeai xi nghiép

Budng TA trong
Xi nghiép

Tram BA xi nghiép

Budng cap ha ap

Cac th phan phéi

Bludng cap ha ap

Cac th déng Iuc

Buong cap ha ap
dén ting déng co

Cac déng oo dign

K. Gia tién Im cdp tiét dién i, d/m
L, chiéu dai tuyén 4p tiét dién i, m
C: Gid tién | kWh dién nang, d/kWh.

AA: Ton thit dién nang trén mang cao 4p xi nghiép

AA=AP_ 1=

(2-25)

(2-26)

P;, Q;: cong suat tac dung va cong suét phdn khdng chuyén tdi trén tuyén

day 1, dién trd R,

7. Théi gian t6n thét cong sudt lén nhat, tra dé thi theo T,,, va cose,

hoic tinh theo cong thitc:
1=(0,124 + T, 108760

Trong trudng hop céc phuong én mang cao 4p ¢6 s& lugng tram bién 4p khac
nhau (hinh 2-5) can dva ca phin tram va mang ha ap vao so sanh, khi dé:

(2-27)
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Tram BATG hoac @
dudng day trung ap

Puang day trung ap

Tram phan phdi trung

1 PPTT
tam cha xi nghiép

Mang cap cac ap
cla xi nghigp

Tram BA phan xudng

BilA] B[4l Bsm BilAA Bs| Al

Mang cap ha ap tir
tram BA dén cactl
phan phéi phan xudng

i
|
Ti phan phdi phan xuing | | 7P1/ PPo[ PP, PP,
| R BBER B ?ﬁ HH 53 BB
Mang cap ha ap !
dén cac ) dong luc |
L8, Bls 0, o

Céc td déng e

Mang cap cap dien
cho cac déng cd

Cac ddng ca dign

BHOEO OOEEE OLEOE EOEE

Hinh 2.4. S0 d6 cap dién cho xi nghiép quy md I6n

7= (a, +a WKy + K+ K,)+CrAP, + AP+ AP,) (2-28)

+h

K., K. K Gid tién cic tram bién dp. cdp cao dp va ha dp.

AP, AP, AP_: Tén that cong suat téc dung cdce tram bién dp, mang cdp
cao ap, ha ap.

Ciéc lwong tén that cong sudt trén cap tinh theo (2-27), t0n that cong
sudt trong cac tram bicn ap tinh theo coog thic:

2

m S,

APy = Y| AR, + %AI’NL[ — ] (2-29)
il dmBi

AP, AP, Tén that cong suat khong tai va ngdn mach cia mdy bién 4p
co dung lugng S, ;-

n: So lugng mdy bién ap c6 trong mot tram.

S.: Cong sudt phu tdi todn phan ma (ram bién dp i cin cung cap.

m: S lugng cic tram bién ap ¢d trong xi nghiép.
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Hinh 2.5a. Phuong an 7 tram BA

4
W
PPTT
] /
L

3 5

Hinh 2.5b. Phuong an 4 tram BA

2.4. THIET BI TRAM PHAN PHOIL, TRAM BIEN AP

2.4.1. So do tram phan phéi trung tam (PPTT)

Chi nhitng xi nghiép c6 quy mé 16n méi can xay dung tram phan phdi
trung tim. Nhitng xi nghié¢p 16n ndy cé ¥ nghia rdt quan trong vé kinh &,
khong thé dé mat dien. Trudng hop nay vi cong sudt cua xi nghiép rat ldn,
néu du phong bing mdy phat dién sé khong ¢6 loi bang cich cap dién bing
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hai dudng day trung dp. Vi thé, & tram phan phoi trung tam trén dung so do
mot hé théng thanh gép c¢6 phan doan (hinh 2-6). '

Hinh 2-6a giéi thiéu so d nguyén 1i ram PPTT sir dung cdc th mdy cit
hop bo trén tat ca dau viao, ddu ra va lién lac gilta hai phan doan thanh gop.
Tir tram BATG t6i x1 nghiép cé thé diing dudng day trén khong hoac duong
day cap. Néu ding dudng day trén khong, trén méi phan doan thanh gop clia
tram PPTT cdn dat mot bd chéng sét van. Vi dién dp trung ap 22 kV (hé
théng c6 trung tinh may biéh 4p néi dat truc ti€p) dat mdy bién dp do Iudng
2 cuon day trén méi phan doan thanh gép. Vi dién dp trung dp 6, 10, 35 kV
(trung tinh mdy bién 4p cdch dién vé6i dat) phai dat trén moi phan doan thanh
gép méy bién dp do ludng ba cudn day, trong dé ¢ cuon diy ndi tam gidc
h& dung dé phat hién cham dat mot pha phia trung ap.

Hinh 2-6b gidi thiéu so dé nguyén li tram PPTT. trén dé mach vao va
phan doan diing mdy cit hop bo, cic mach ra diing dao cit phu tai phéi hop
v6i cau chi (con goi 1a mdy cit phu tai). Mdy cét hop b6 lam viéc an toan, tin
cay hon mdy cit phu tdi, nhung vén dau tu 16n hon. Quyét dinh ding loai
nao |2 do kha nang kinh t& clia xi nghiép. Thudng véi mach cong suét 16n
cdp dién cho mdy bién ap tir 750 kKVA tr¢ 1én, nén dat mdy cat hgp bo. Vi
mach céng suat nhé hon, dung may cét phu t3i. Mdy bién 4p do ludng duge
bao vé bing cau chi.

T tram Tirtram
* BATG dén BATG dén

& &l

g o 0

S

] T
TTTL TT1T]
@@@@g@@@@@

1 |

- W ” g

Pén cac tram BAPX Pén céac tram BAPX

Hinh 2-6a. Tram PPTT, d4u vao, diu ra déu dung may cit hgp bd
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Dén cac tram BAPX Dén cac tram BAPX

Hinh 2-6b. Tram PPTT, diu vao ding may cit hgp ho,
dau ra ding may cit phy tai

2.4.2. So dé tram bién ap

Tuy theo mic d6 quan trong cua phin xudng ma quyét dinh dit mot
hodc hai may bién dp trong mét tram. Tuy theo diéu kién, phia cao 4p tram
cé thé dat dao cich li, cdu chi - dao cich li. Hinh 2-7 gidi thiéu mot 86 so do
di€n hinh cdc tram bién dp phan xudng, hoac tram bién 4p xi nghiép nho.

I
g 5 86
?MM}%

a) b} 9 d)

Hinh 2-7. S6 do tram bién &p 1 va 2 may
a,c) Phia cao ap d4t DCL; b,d) Phia cao ap dit DCL-CC;
e.f) Phia cao ap dat MC hgp bd



Néu phia cao dp. tram duge cap dién bang duong day trén khong thi
phai dat chéng sét van. Va phia ha ép, né€u di dén phu tai bang dudng day
trén khong thi cling phai dat chéng sét van ha ap. Trong xi nghi¢p. cac tram
bién dp phan xudng thudng 1 tram xay kin, thich hop véi cic loai so do trén,
nhung néu 1a tram treo hodc tram cot {con goi 1a tram bét) thi ciing ¢6 the
diing cdu chi tu roi thay cho bo dao cach li  cdu chi. Vige dat mdy cat phia
cao 4p chi diing cho tram bién 4p cong suat 16n & xa ngudn.

2.4.3. Lua chon cac thiét bi dién cao ap cho tram PPTT va tram BA

Csc thiét bi dién: mdy cit, mdy cit phu tai, dao cach li, cau chi, mdy
bién dong. méy bicn dp do ludng, si duge lua chon theo céc didu kien, kicm
tra dd gidi thiéu ¢ chuong 1 tir bang 1-1 dén bang 1-7.

2.4.4. Lira chon may bién ap

ba gidi thiéu & shuo’ng 1, muc 1-3-1.

2.5. LUA CHON CAC THIET BI HA AP O TU PHAN PHOI VA TU
PONG LUC

Cac ti phan phai (TPP), th dong luc (TDL) chi 1a quy ude tuwong doét. Ta
phan phéi nhan dién tir tram bién 4p va sau dé cdp dién cho cdc 10 dong luc,
tn dong luc cdp dién truc tiép cho céc phu tai.

2.5.1. Lira chon cac thiét bi ti phan phoi

Ngudn du phong
Ngudn chinh {tr ludi hoac may phat dién)

;l iy J’ l g
)
: WAz 1A3 IA

La

) b)

Hinh 2-8. 8o dé th phan phdi
a) Khang cé nguédn duf pheng, by Cé nguon du phong.



T phan phéi ¢6 thé duge cap dign tir mot ngudn, hodc hai nguén dién
lusi. Ciing c6 thé cdp tr mot nguén dién ludi v ngudn may phat dién du
phong (hinh 2-8). Trong ti phan phoi thudng dat dp tO mat tong va céc dp to
mat nhanh.

Ngoali céc khi cu dién, trong th phan phai con dat cac thiét bi do dém:
cac ampeke, von k€, cong to hifu cong, cong to vo cOng, may bién dong
dién, cdc dén tin hi¢u. Néu td phan phoi cép dién cho duong day trén khéng
hodc (r dudng day trén khong t6i thi phai dat thém chong sét van ha dp &
thanh cdi tu phéan phéi.

Chon ta phén phai, th dong lyc bao gém cdc noi dung: chon loai ti, so
do noi day, chon céc 4p t6 mat, chon thanh cii, chon céc thiét bi do dém, tin
hicu, cdc loai bdo v¢ an 10an va chéng sét.

Céc @p t6 mdt duoc chon theo dong 1am viéc tau dai, chinh la dong dién
tinh todn duge xic.dinh & muc 2-2.

S
Lia 2 hvpa =1 = 4
' '\/gUdm

Udmf\ 2 ULTml.D (2-31)
Vi dp 16 mdt tong sau mdy bién 4p, dé du trit c6 thé chon theo dong
dinh mifc ctia mdy bién ap.

(2-30)

S
Id:nf\ 2 lde = \/_’;—(Eli-_ (2'32)
N dm

Ngoéi ra dp (6 mét con phéi kicm tra khd nang cit dong dién ngén mach:
Lama 2 1y . (2-33)

Thanh cdi ti phan phéi, td dong luc duge chon va kiém tra di gidi thiéu
¢ chuong 1, muc 1-3, 1-4.

2.5.2. Lya chon cdc thiét bi ti dong luc _

Cdc th dong luc c6 thé duoc cap dien tir tii phan phéi theo so dé hinh tia
hodc lien théng. Vi thé c6 hat dang so dé tuong img.

S6 lvgng mach nhdnh tuy v, phu thude vio sé dong co va thiét bi dién
khiac dugce cap dién tir w.

Trén so d6 hinh 2-9, trong ti dong lyc sir dung cdu chi bao ve, cling ¢6
thé dat dp 16 mdt bao vé toan bo hoac diing so dé hén hop két hop gitta dp 16
mdt va cau chi tuy theo kinh phi va déi tuong dugc cap dién.
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Hinh 2-9. Sd dé tu dong luc
b} Cap dién lién thong cau dao — cAu chi,

n thang sif dung hén hop ap t6 mat - cau dao
d tu dang cho dong cd).

a) Hinh tia bang cAu dao — cdu chi,

¢) Hinh tia st dung ap 1o mat, d) Cap dién lié
_ cau chi. (K: khdi dong tindong m

1 va kiém tra theo muc 1-3-8 & chuong 1,

Ciu dao - cdu chi dugc cho
g 1, cong tac to va

4p 16 mat dugc chon va kiém tra theo muc 1-3-9 & chuon
khai dong tit duge chon va kiém tra & muc 1-3-10 chuong 1.
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2.6. LUA CHON TIET DIEN DAY DAN VA DAY CAP PIEN

2.6.1. Lua chon tiét dién day cao ap

Chon va kiém ftra tiét dién day dan va day cap theo 1.3.12 va 1.3.13 &
chuong 1.

2.6.2. Lira chon tiét dién day ha ap

Day dan va day cip ha dp duge chon theo diéu kién phat séng theo 1-3-
12-3 va 1-3-12-4 ¢ chuong 1.

2.7. THIET KE HE THONG CAP PIEN CHO MOT Xi NGHIEP
CONG NGHIEP

Thiét k& hé thong cép dién cho xi nghiép bao gém nhiing ndi dung sau day:

2.7.1. Xac dinh phu tai tinh todn cho timg phan xudng va toan xi nghiép

e ]

Tile: 173000

Hinh 2-10. So dd mat bdng nha may cd khi
2.7.2. Thiét k&€ mang cao ap xi nghiép: vi tri dit tram phan phoi trung
tam, vi trf s6 lugng, dung lugng cdc tram bi€n dp phan xudng, so d6 nguyén
li mang cao ap, lua chon cédc phan tix cia s do.
2.7.3. Thié€t k&€ mang ha ap cdc phan xuong: vi tri dat va loai ti PP, loai
va vi tri dat cac th DL, so do ndi day mang ha ap tir ta PP t&i tu BL, tir tu BL
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(&1 timg dong co. lua chon day dan va cdc thiét bi bao vé dat trong céc tu,
thi¢t k& mang chi€u sang phin xudng.

2.7.4. Xdc dinh dung luong b va vi tri dat thiét bi bl dé€ nang cao hé s6
cong Suat xi nghi¢p dén cosp = 0.9 + 0,95.

2.7.5. Tinh toin thiét k€ phin co khi duong day tar dién (day, cot, xa,
inéng) va tinh todn thi€t k& phan két cau xay dung tram phan phéi trung tam
va cdc tram bién ap xi nghiép.

2.7.6. Lap du toan cong trinh
Noi dung va trinh tu tinh todn thiét k& timg phan s& duge hudng dan ti
mi trong cdc vi dy cua cuén sach nay.
Vidu 2.1. Thiét k€ mang cao dp cho nha may co khi
S6 liéu cho: 1. Mat bang nha may
2. Bang danh sdch cdc phan xudng vdi cong suat dat
3. Nguon dién: tram BATG 110/10 kV cach 6 km.

Bang 2.1. Danh sach phan xudng va cong suét dijt

This ty Ténphanxwéng Py kW
1| Phanxuengnhietioyent 1050
2 Phan xugng nhigt iuyén 2 I 015
3 Phan xudng eo khi B ) 630
4 | Phan xudng iap rap 1 1500
5 Ph&n xudng sira chita ca khi o T 4500
8 Phanxubngdlc 1450
7 Phong thi nghiém I ' 112
8 Tram khi nén o ~_ess |
g | Nnahanh chinh _ o - 130 *F

[

Phdn 1. Xac dinh phu tai tinh toan cia nhia may

Vi cdc phan xudng chi biét cong suit dat, phy tai tinh todn duge xdc

dinh theo cong sudt dit va hé s6 nhu cau.

Véi phan xudng nhiét luyén so 1.
Cong suat dat 1050 kW
Dién tich xudng 300 m’

Tra bang phu luc véi phan xuong nhiét luyén cé k. = 0,8; cosg = 0,85
(ding 10 dién trd); suat chiéu sing P, = 15 W/m’.

1. Céng suat tinh todn dong luc:
p‘" = k
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2. Cong sudt tinh todn chiéu sang

P, =P,8=15300=45kW
3. Cong sudt tinh toan tac dung ciia phan xudng

P, =P, + P, =840+ 45 = 885 kW
4. Cong suat tinh todn phin khdng clia phan xuéng

Q. =0Q, = P,tge = 885.0,62 = 548,7 kVAr -
5. Cong sudt tinh todn toan phin clia phan xudng

P, _ 885

- =89 v
Su = osp = 035 104LI7KVA

Céc phén xudng khac tinh twong t, két qua ghi trong bang

Bang 2.2. Phy tai tinh toan cac phan xudng

Thitty| Ténphan xuéng |P, kW | k,. |cos | P, Wim? | P, kW|P_, kW [P, kW| Q, kVAr ks&
1 [Pxnhietwyen 1 [1050 |08 Jogs | 15 | 840 | 45 [ ses | s |ioa2
2 |PXrhistien2  |1015 |08 1085 | 15 | 812 | 45 |s57 | 531 j1o0s
3 |PXcakni 1500 (031 |06 | 14 |45 | 42 |so7r | era [eas
4 IPxidprap 1500 103 [06 | 14 | 450 | 42 |492 | 654 |80
5 |PXslachuacokhi | 630 |02 Jom1 | 15 | 126 | 118 | 128 | 126 | 180
6 |Pxdic_ 1450 [ 05 Jogs | 13 | 725 | 39 | 764 | 473 | sem
| 7 [pnongthinghiem | 112 |05 |06 | 20 5 | 96 | 66 | 8 | 106
8 [PXneén khi 685 |07 |07 | 12 480 | 43 484 | 404 |6m
| 9 INnanannchinn 139 [og Jos [ 15 [ 105 | 72 [ 12 | 84 |40

6. Phu tdi tinh todn tic dung toan nha may
9
Punm = kdl Z Plli
1

P = 0,8.5417 = 4334 kW
7. Phu tai tinh todn phan khdng toan nha mdy

4
Qllmn = kl.h Z Qlli
l

Qua = 0.8.3671 = 2937 kV Ar
8. Phu tat tinh todn todn phéan cia nha mdy

Suw = V43342 + 29372 = 4519kVA
- Hé s6 cong sudt cua nha may:

P, 4334
COm =g = 4519 = 070
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9. Pé xdc dinh biéu d6 phu tai, chon ti 1¢ xich m = 3kVA/mm’

S=mnrR’ > R=S/mn (2-34)
360P.,
=2l 233
o, B, (2-33)

K&t qua tinh (odn bin kinh R va géc o, cha biéu d6 phu ti cho
trong bang.
Badng 2.3. Ban kinh R va goc chiéu sang cla biéu dé phu tai cac PX

Tt?,ru Ten phan xudng | P kW | "5 | S,kVA | Rmm al
N et | | | e 5] 183
2 | Pxometiwyen2 | 45| g5} foos |

3| PXeokhi ] sor| 8 |

4| Pxigpran | 4| ss2] s

5 | PXstachzacokhi | 117 | 128 | 180

6 |Pxewe ] 3] 7e4] e

7 | Prongthingniem | 9B | 66| 1061

8 [ Tmmihinen | 43| 48 | o2

9 | Nhahanhchinh 72| 12| 40| 3¢

10. Cuéi ciing vé& dugc biéu dé phu tai toan xi nghi¢p

y _ —. —— ——— e — . - . [ — e e ——— e TR ——
: . i
6 S ———— _:l____
I N2/
| el 4
////;'7/,‘ ioog W, N
~ 5.
4 - | A e//,ﬁ. M(6.7, 4.07)
i 6
! ! BB
N e 7
| 180
! ] 7
N 774 S
' 5
a1 e
i
H i L N
| SR S - J— | R I [
-2 4 X

Hinh 2.11. Biéu d6 phu tai cia nha méy co khi
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Phdn 2. Thiét ké mang cao 4p nha may

V@1 quy mé nha may nhu s6 liéu ghi trong bang 2-1 cin dat mot tram
phan phéi trung tam (PPTT) nhan dién tir tram BATG vé, réi phan phéi cho
cac tram bi¢n dp phan xudng (BAPX).

1. Xac dinh vi tri tram PPTT

Trén so do mat bang nha mdy, v& mot hé toa do xOy, ¢6 vi tri trong tam
cdc nhi xuong 1a (x;, y,) s& xdc dinh dugc toa do 61 wu M(x, y) d€ dat tram
PPTT nhu sau:

XS, xS,
. 1042.2 + 1008.4 + 845.7 + 820.7 + 180.4,3 + 898.7 + 106.6 + 692.6,3 + 140.4.6
4519

(2-36)

x=6,7

g 10422 + 1008.4 + 845.6 + 820.4 + 180.2 + 8982 + 106.1 + 692.1 + 140.7
B 4519

y =407
Dich chuyén ra khoang tréng, vay M(6,7; 4,07).

2. Xdc dinh vi tri, s6 luong, dung luong cdc tram BAPX

Can cir vao vi tri, cong suat cla cdc phan xudng, quy dinh dat 7 tram
bién ap phan xudng

- Tram B1 cap dién cho PX nhiét luyén 1

- Tram B2 cap dién cho PX nhiét' luyén 2

- Tram B3 cdp dién cho PX co khi va nha hanh chinh

- Tram B4 cdp dién cho PX lép rip

- Tram B5 cép di¢n cho PX stta chita co khi va phong thi nghiém

- Tram B6 cdp dién cho PX dic

- Tram B7 cap di¢n cho tram khi nén.

Trong do6 cdc tram B1, B2, B3, B4, B6, B7 cip dién cho céic phan xudng
chinh, x¢p loai 1, can dat 2 mdy bién dp. Tram B5 thuoc loai 3 chi cin dat |
mdy. Cic tram ding loai tram ké, ¢6 | tudng tram chung véi tuomg phan
xuong. Cic mdy bién dp ding mdy do ABB san xudt tai Viét Nam, khong
phai hi¢u chinh nhiét do.

Chon dung luong cdc mdy bién 4p.
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- Tram Bl:

S 1042

2 il — A%
s 2 g 14 T44 kVA
Chon ding hai mdy bi€n dp 800 - 10/0.4 ¢6 S, = 800 kVA
- Tram B2
S, 1008
> = —— =T720kVA
Sdmli 1,4 1.4

10/0,4 ¢6 S5, = 800 kVA
Cac tram khéc chon tuong tu, k€t qua ghi trong bang.

Chon dung hai mdy bién ap 800 -

Bang 2.4. Két qua chon blen ap cho cac tram BAPX

vl gidtricua T
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Thur ty Ten phian xu’dng . Stt kVA ) So may 1 SM, kva | TE"_Hﬂ ]
1| exetugen I e [T T T e
2 PX nh|et luygn2 1008 2 B0+ B2
3 PX co khi 885 2 800 83
9 - - Nha hanh Ch[nh Cmmm e ) - i e e e ————
4 IPwipep [ a0 2 60 [ B
5 PX sita chita ca khi 286 1 315 B5
7 Phéng thi nghigm o
(B PXdie L8 2 80 B8
B8 Trarm khi nen 892 2 500 B7

3. Phuong dn di ddy mang cao dp

Vi nha mdy thuoc ho loai 1, s¢ ding dudmg day trén khong 10 kép dan
dién tlt tram BATG vé tram PPTT ciia nha may. Pé dam bao mi quan va an
toan, mang cao dp trong nha mdy dung cdp ngam. Tu tram PPTT dén cic
tram bi€n 4p Bl, B2, B3, B4, B6, B7 dung cdp 10 kép, dén tram BS5 dung cap
16 don.

Can cir vio vi trf cdc tram bién dp va tram PPTT trén mit bang, dé ra 2
phuong dn di day mang cao 4p.

Phuong dn 1: cdc tram bi€n ap duge cap dién truc ti€p tir tram PPTT.

Phuong dn 2: cdc tram bi€n dp xa tram PPTT duge 1ay dién lién thong
qua ¢4c tram & gan tram PPTT (hinh 2-12).

Buong day cung cdp tir tram BATG vé tram PPTT ctia nha may dai 6km
su dung dudng day trén khong, day nhom 161 thép, 10 kép.

Tra cam nang, ¢6 thdi gian sir dung cong sudt 16n nhat T,

max?®

= 4200 h,

day din AC tra bing 1-11 chuong 1, c6 J,, = 1,1 A/mm’




S
L = —20— = B 30454
23U, 24310
. I 30,45
l“lu — _Itnm — l 0'!4 — 118 mm2
T 11
Phudng an 1 E

3

2XLPE (3x16) 2XLPE (3x16}

= B4

4

2XLPE (3x16) . 2XLPE (3x16)

L=
x
&

. m

w

Y

)

|

|
1| [ 2xiPe (1)
7] 4 s ]

Phudng an 2 ‘I}‘
.

- 3

ZXLPE (3x25)_ B3 2XLPE {3x1

2XLPE (3x16) L XLPRE(as)
2XLPE (3¢ e

T

 ar— 2XPE i)
7] ]

Hinh 2.12. Hai phuong an mang cao ap nha may
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Chon day rihom 161 thép tiét dien 120 mm’, AC-120 kiém fra day da
chon theo diéu kién dong su ¢8 (theo 1-34 & chuong 1).
Tra bang day AC-120 ¢6 I, = 375 A.
Khi dit mot day, day con lai chuyCn tdi toan bd cong sudt
[ =21 =2.130.45 = 260,9 A
I <,
Kiém tra day din di chon theo diéu kién t6n that dién dp (1-36 &
chuong 1).
Vi day AC-120 ¢6 khoang cdch trung binh hinh hoc D = 1,26 m, tra
bang dugce r, = 0,27Q/km, x,, = 0,35 /km.
_PR+QX  4334x0,27x6+2937.0,35x 6
Uy 2.10
AU > AU, = 5%.U,, = 500 V
Tiét dién day phai chon tang 1én mét cap, chon AC-150.

AU =659V

Sau day lan luot tinh todn kinh t€ ki thuat cho hai phuong 4dn. Can luu ¥
13 muc dich tinh todn phin nay 1a so sdnh tuong d6i giita hai phuong dn cip
dién. chi c4n tinh toan so sanh phan khdc nhau gifa hai phuong 4n. C4 hai
phuong dn déu c6 nhimg phén tlr giéng nhau: dudng day cung cip te BATG
vé PPTT, 7 tram bién dp; vi thé chi so sdanh kinh € ki thuét hai mang cap cao
ap. Du dinh diing cdp XL.PE 16i dong boc thép cua hing FURUKAWA Nhat
Ban, ¢6 cdc thong 0 ki thuat cho trong phu luc.
a) Phuong an |
- Chon cép tix PPTT dén Bl
_ 1042
™ 24300 |
Véi cép déng va T, = 4200h tra bang dugc J,, = 3,1 A/mm’
30

F.= N 9,7 mm’

Chon cép XLPE c6 tiét dién t6i thiéu 16 mm® — Cu2XLPE/DSTA (3 x 16).
- Chon cap tu PPTT dén B2
1008

= =291 A
™ 23010

=30A
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Fy=

29,1
3,1

9.4 mm

Chon cép ti¢t dién 16mm” — Cu 2.XI1.PE/DSTA (3 x 16).
Céc dudng cép khdc chon tuong tu, két qua ghi trong bang, vi cap da
dugc chon vuot cap nén khong can kiém tra theo AU va .

Bdng 2.5. Két qua chon cap cao ap 10 kV phuong an 1

Buéng cép F.mm? E.,m __Bongia, dim Thanh tién, d |
PPTT-B1 16 215 48 000 10 320 000
PPTT-B2 16 55 48 000 2640000
PPTT-B3 16 85 48 000 4 080 000
PPTT-B4 16 20 48000 960 000
PRTT-BS 16 105 48 000 5040000
PPTT-B6 16 85 48 000 4080 000
PPTT-B7 16 145 48000 8 880 000

Tiép theo, x4c dinh t6n that cong suat tic dung AP

Tén thét AP trén doan cap PPTT-B1:

AP

10427

102

0,316,107 = 3,43 kxW.

K, = 36 000 000d

Céc thong s6 dudng cap va két qua tinh toan AP ghi trong bang.

Bang 2.6. K&t qua tinh toan AP phuong an 1

Tu T, = 4200 h va cosg = 0,76, tra bang ¢6 =3000 h
Lay a, =0,1; a,=0,2; C= 750 d/kWh

Budng cép F.mm? L,m I S2km RO S, kVA AP kW
PPTT-B1 16 215 147 0,316 1042 3,43
PPTT-B2 18 55 147 0,081 1008 0,82
PPTT-B3 16 85 147 0,125 985 121
PPTT-B4 18 20 147 0,029 820 0,23
PPTT-B5 16 105 147 0,154 286 0,13
PPTT.B6 16 85 147 0,125 898 105
PPTT-B], 16 145 147 0,213 892 102

AP, =789 kW
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Chi phi tinh todn hang nam cba phuong an 1 1a:
Z; = (0,1 + 0,2) 36.000.000 + 750.7,89.3000
= 10 800 000 + 17 752 500
= 28 552 500d
b) Phiemg dn 2
- Chon cép wr PPTT dén B2. Tuyén cdp nay cdp dién cho ca Bl va B2
S| +S, 1042 + 1008

mak - = 59’2 A
2J3 U, 2v3.10
: 39,2
[[, = =22 -9, 2
w3 19,1 mm

Chon cdp tiét dién 25mm* — Cu2 . XLPE/DSTA (3 x 25).
- Cac tuyén cdp gidng phuong 4n 1 khong phai chon lai. Cic tuyén khéc
chon turong tu. két qua ghi trong bang.

Béng 2.7. Két qua chon cap cho phuong an 2

Budng cap £,mm? £Zm Bdn gia, dim Thanh tién, d
PPTT -B2 25 55 75000 4125000
~B2-B1 18 165 48 800 7 920000
i PPTT -B3 16 85 48 000 4 080 000
PPTT - B4 16 20 48 000 860 600
PPTT - B6 25 85 75000 6375 000
B6-B5 16 55 48 000 2 640 000

86 -7 1o e | o 2880000

K, =2898000d

Bang 2.8. Két qua tinh toan AP phuong an 2

dueng cap F.mm? Zm g Qfkm R, Q AP KW
PPTT - B2 25 5] 083 0,05 2,102
B2 - B1 18 165 147 0.24 2,605
PPTT - B3 16 85 147 0125 1,216
PPTT - B4 16 20 147 003 0,240
PPTT - B 25 85 083 0,08 2,812
B6 - BS 16 55 1.47 0,08 0,068

B6 - B7 L 60 14l 008 . 0473

AP, = 9,470 kW
Chi phi tinh todn phuong én 2 12
7, = (0.1 +0.2)28 980 000d + 750.9,47.3000
= 8694000 + 21307500
= 30001500 d
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Sau day 1a bang so sénh kinh t€ hai phuong an.

Badng 2.9. So sanh kinh t& hai phudng an mang cap cao ap

Phugng én _K10°d o Yau 10% Z,10% N
PA1 30 17,752 28,552
PA 2 28 21,307 30001

Trong bang Y, 12 gid tién tén thit AA hing nam.

Y, = C.AA = C.AP1 (2-37)
Qua bing so sanh quyét dinh chon phuong 4n | 14 phuong an 161 uu
mang cdp cao dp, phuong dn nay khong nhiing c6 Z nhod lai dé quan 1i van
hanh sita chita do di tuyén cép hinh tia.
4. Lua chon so do tram PPTT va cdc tram BAPX
a) So do tram PPIT '

Nhu dd phan tich & trén, nhi mdy co khi thudc loai quan trong, chon
dung so d6 mot hé théng thanh g6p ¢6 phan doan cho tram PPTT. Tai méi
tuyén day vao, ra khoi thanh gop va lién lac gitta hai phan doan thanh gop
déu diing mdy cat hop bo. DE bao ve chong sét truyén tir duong day vio tram
dat chéng sét van trén mdi phan doan thanh gdp. Dat trén mdi phan doan
thanh g6p mét méy bien dp do ludng 3 pha 5 try ¢6 cudn tam gidc hd bao cham
dat 1 pha tren cdp 10 kV. Chon diing céc to hop bo cilta hdng SIEMENS, cdch
dién bang SF6, khong can bao i, loai $DC11, h¢ théng thanh gép dat sin
trong cac tu c6 dong dinh mitc 1250 A.

Bang 2.10. Théng s& may cit dat tai tram PPTT

LoalMC | UV [ LA | Mgk | LA ] Ghichi
8oeit | 12 [ w0 | s |7 g | Khong cén bae b

b) 8o do cde tram bién dp phan xitong

Vi cdc tram bién dp phan xuong rat gdn tram PPTT, phia cao dp chi ¢dn dat
dao cach li va ciu chi. Phia ha dp dat dp t6 mat tong va cdc 4p to mat nhénh. Tram
hai médy bi€n dp dt thém 4p 1 mat lién lac gitta hai phan doan. Cy thé nhu sau:

- Dat 1 w vio 10 kV ¢6 dao céch 1i 3 vi tri, cach di¢n bang SF6, khéng
phai bao tri, loai 8DH10.

Bdng 2.11. Théng s6 ki thuit clia tG ddu vao 8DH10

Ctoath | Uk ] A | U [ e
B N - 2

Cdc mdy bién dp chon loai do ABB san xuat tai Viét Nam.
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Hinh 2-13. So 66 nguyén li mang cao ap toan nha may
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phan | va | Céc th MC ddu ra cia phan doan TG2| dau
CSY | doan | C&Y

van

Hinh 2-14. So d& ghép ndi tram phan phéi trung tam
T4t ca cac td hop bd déu clia hang SIEMENS, cach dién bang SF6, loai 8DC11, khong can
bao tri, Dac cach li c6 3 vi tri: ndi mach, hd mach va tiép dat,

Bang 2.12. Théng s& Ki thuat cac BA do ABB san xuit

Syp KVA U, kv U, kY AP, W AP, W Up%
315 10 0.4 720 4 850 45
500 10 0.4 1000 7 000 45
630 10 0,4 1200 8 200 45
800 10 04 1400 10 500 55

- Phia ha 4p chon ding céc 4p t6 mdt cda hang Merlin Gerin dat trong
VO t ti tao. -

Véi tram 1 may bicn dp dat | td 4p to mdt tdng va 1 i dp t6 mdt nhénh.
Vi tram 2 may dat 5 ti: 2 th dp t6 mdt téng, 1 th dp t6 mdt phan doan
va 2 th 4p t6 mat nhdnh. '
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Cu thé chon céc dp t6 mat nhu sau:
Dong 16n nhét qua ap 16 mat tdng clia may bi¢n dp 800 kVA

max \/5‘0,4

800

=1156 A

Dong 16n nhat qua 4p (6 mat tdng clia mdy bién 4p 630 kVA

max

J3.0,4

630

=910 A

Dong Idn nhat qua dp to mat tdng clia may bién 4p 500 kVA

MaX \/5‘0, 4

500

=7225A

Dong 16n nhat qua dp to mat tong cha mdy bién 4p 315 kVA

I

T X = \/5‘0‘4

Chung loai va s8 lugng cédc dp t6 mat chon dugc ghi trong bang.

315

=455 A

Bdng 2.13. Ap té mat dat trong cac tram BAPX (héing MERLIN GERIN)

Tram BA Loai  Sélugng | Up V| T A | Ly kA

B1, B2, B3 (2 x 80D kVA) C1251N 3 500 1250 42
C801 N 4 500 800 42

B4, B6 (2 x 630 kVA} C1001N 3 500 1000 42
L NS 600 £ 4 500 600 18
B5 {1 x 315 kVA} NS 600 E 1 500 600 18
NS400E 2 500 400 18

B7 (2 x 500 kvA) C801N 3 500 800 42
NS 600 E 4 500 500 18

I R
U I |
e S

——rel
7 S P——

Tu cac ap
8DH1G

May BA
31510404

Th A tdng
NSGOOE

Td A nhanh
NS 400 E

Hinh 2-15. So dé d&u n&i tram bién ap BS5, dat 1 BA
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| Budngday Fomt | 4kn [ romm | xp0km | RO [ XQ ]

pate-PRTT T so T[T Te T o2 T o ) 12 [ 2220
PPTT - 81 16 0,215 147 0,142 0316 | 0030
PPTT - B2 16 0,055 147 - 0,081 | 0007

| PPTT-B3 16 0,085 147 - 0,125 | 0012
PPTT - B4 16 0,020 147 - 0020 | 0003
PPTT - B5 16 0,105 147 - 0154 | 0015
PPTT - B6 16 0,085 147 - 0125 | 0012

| PPTT-B7 16 0145 | 147 | - 0213 | 0020

| | | [
| | | | [
L : |
! | | [ ! |
: [] { t { i [
| 1 H i i |
| | | | | [
| | | | | [
! "”_\J | | ! | {
[ | | |
r 1 i E ' |
[ | 1 ! | |
| | | | | |
| | | | | [
| I | | | i
| i | | | |
i | 1 f |
| | 1 i | |
. . . . ) TuA i . . . .
Tucaoap | May BA TUA Tu A phan T A Tu A May BA | Thraodp
8OH1G 10404 ting nhanh doan nhanh téng 10404 BOEINO

Hinh 2-16. So d& dau ndi cac tram dat 2BA: B1, B2, B3, B4, B6, BT
5. Tinh todn ngdn mach, kiém tra cde thiét bi dién dd chon
a) Tinh todn ngdn mach. Cin tinh diém ngan mach N1 tai thanh céi
tram PPTT dé kiém tra méy cit, thanh gép va tinh céc diém ngan mach N2
tai phia cao 4p tram BAPX dé ki€m tra cip va ti cao dp cac tram.

Ca
BATG PPTT ? _ BAPX
X zZ, ;(7 Ny Zg 4 Ny
'—"“"_D (o [~
| S— | M|
HT

Hinh 2-17. So do nguyén li va sd do thay thé mang cao ap xi nghiép
dé tinh dong dién ngian mach (diém N, va N,)

2 2
X, = U _ _10.5 = (0,092

J3.10.63

Thong s6 clia dudmg day trén khong (DDK) va cép ghi trong bang 2.14.

Bang 2.14. Thong s6 cla PDK va cap ao ap
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Dong dién ngén mach tai N1
Lo Us _ 10,5
N1 — -
32 31,262 + 2,22+ 0,097

Lot = V2 .1,8.2,5 = 7,785 kA
Dong dién ngan mach N2 taj tram Bl

=25kA

10,5
V3y(1,26 + 0,311 + (2,22 + 0,09 1 0.03)?

fane = V2 .1,8.2.1 = 6,539 kA
Cdc diém N2 khdc tinh tuong 1y, ket qua ght trong bang 2.15.

=2,1 kA

Iy,

Béng 2.15. K&t qua tinh déng dién ngén mach

Bigm tinh N I, kA iy, kA
Thanh cét PPTY 2.5 1,785
Thanh c4i B1 2.1 £,539
Thanh cai B2 23 712
Thanh céi B3 2,2 6,850
Thanh céi B4 24 7470
Thanh cai B5 2.2 6,850
Thanh cai B8 2,2 6,850
Thanh ¢ai BY 2.1 6,539

So sanh k€t qua tinh dong N bang 2.15 véi céc thong s6 clia th méy cit
8DCI1 dat tai PPTT (bang 2.10) nhan thdy: mdy cit va thanh g6p ¢6 kha
nang cét va én dinh dong dong N 16n hon rat nhiéu (25 kA va 63 KA so v
2.5 kA va 7,785 kA).

Vi cdp, chi cin ki€m tra véi tuyén c6 dong N 16n nhat.

Tiét dién 6n dinh nhiét ciia cép:

F=16mm’>6.2,4 /0,5 = 10,1 mm’

Vay chon cdp 16mm’ cho cdc tuyén Ia hop I,

Kha nang chiu dong N clia dao cich 1i td cao dp dau vao cdc tram
BAPX ciing 16n hon nhiéu so véi tri s6 dong N,

2.8. THIET KE HE THONG CUNG CAP PIEN CHO MOT XUGNG
(HOAC PHAN XUONG) SUA CHUA CO KHi

Noi dung ban thiét k€ cung cp dién cho mot xuong st chita co khf bao gém-
L. Phan nhém phu tai, xdc dinh phy tai tinh todn ciia titng nhém.

2. Xéc dinh phuy tdi chi€u séng ctia phan Xuong.

3. Xdc dinh phu tai tinh todn toan phan Xudng.
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4. Can cf vio trj s6 clia phy tai tinh todn, cAn nhic; xem cé nén xay
dung tram bién 4p riéng cho xudng hay khong.

- Néu cong sudt xudng nhé ma gdn xudng c6 tram bién 4p di cong sudt
thi chi cén xin c4p mot dudng ha 4p sang. '

- Né&u cong sudt xudng kha 16n hoac tram bi€n 4p gan xuong khoéng di
cong sudt cap thi nén xay dung tram bi€n ap riéng.

5. Vach so d6 nguyén 1i cdp di¢n (cao, ha dp).

6. Luta chon va kiém tra cc phén tlr trén so d6.

7. Tinh todn chiéu sdng xudng.

8. Tinh b cong sudt phan khdng, nang cao h¢ s6 cong suat.

9. Lap du todn cong trinh.

Trén day 13 néi dung ddy di cha mot bén thiét k& hé théng cap dién cho
mot xudng co khi. Trong thyc t€, ¢6 thé khong cdn thuc hién hét cdc hang
muc, tuy theo yéu cdu clia beén dat hang.

Vi du 2.2. Thigt k& cfp dién cho mot xudng sira chita co khi, c6 mat
bang va danh sch thi€t bi kem theo. Biét rang, xudng dugc cap dién tif tram
bién ap 500 kVA - 10/0,4 cdch xuong 200 m. Bén A yéu cdu ding céc thiét
bi dién cha Nga va cta Nhat Ban.

o ¢
5
O g
'IIIIIIIIIIIIIIIIIIIII’IlllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIJ

E5

g il 51 B

L] ] UW ii D 8
s4f |1 Khu ihg 7@

g1 BORnEn 0k dtng :Esa B8 in
60 59 58 57 58 sEi4 &a

- 0300 g ol

i g Cag gy 3

Hinh 2.18. Ban v& mit biing phan xudng sira chira co khi (SCCK)

2.8.1. Xdc dinh phu tii tinh todn cta xudéng |

Can ci vao vi tri, cong sudt ciia cac mdy céng cy bd ui trén mat bang
xudng, quyét dinh chia lam 5 nhém phu tai.

Vi da bi€t duoc kha nhiéu thong tin vé phu tai, ¢6 thé xdc dinh phuy téi
tinh todn theo cong suit trung binh va hé s& cuc dai. Tra bang v6i nhém médy
co khi: !

k., =0,16, cosp = 0,6

a) Phu di tinh todn cua nhéom 1
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Bang 2.16. Danh s&ch may cho so dé phan xudng SCCK

| SSthirty Tén may 86 Ivang Loai Cong suat, kW | Ghichu |
Bé phén may '
1 May cua kidu dai 1 8531 1
2 Khoan ban 2 NC12A 0,65 i
5 May mai thé i PAZ74 2.8
6 May khoan dimg 1 2A125 45 ]
7 May bao ngang 1 736 45 B
8 May xoc 1 TA420 28
| g May mai tron van nang 1 34130 45
10 May phay ring 1 5D32t 4,5
11 May phay van nang 1 5M82 7
12 May tién ren 1 1A62 8.1
13 May tién ren 1 X620 10
14 May tién ren 1 136 14 ]
15 May tign ren 1 1616 4.5
16 May tién ren 1 1D63A 10
B 17 May tién ren 1 13BA 20 ]
846 phén idp rap
18" .| May khoan dimg 1 2118 0,85
19 Cau truc 1 XH204 24,2 i
22 May khoan ban 1 HC124A 0,85
2 Bé dau ting nhiét 1 8,5
27 Méy cao 1 1
30 May mai tho 1 IMB34 28
Bd phén han hai
1 May ren cat lien hop 1 HB31 1.7
33 May mai pha 1 3MB34 28
3 Quat 16 rén 1 _ 15 ]
38 May khoan dimg 1 2118 0.85
B B phén sina chifa dién
4 B& ngam dung dich kiém 1 3 ]
42 B& ngam nudc néng 1 4
43 May cudn day 1 12
47 May cuén day 1 1
48 B& ngam c6 tang nhiét 1 4
49 Tl say 1 3
50 May khoan ban 1 0,65
52 May mai the 1 HC12A 28
53 Ban th nghiém thiét bi dién 1 3MB34 7 ]
Bé phan duc déng . g
55 B& khir ddu ma 1 4
56 Lé dién & luyén khuan 1 3
57 Lo dién dé ndu chay babit 1 10
58 La dién ma thige 1 33
80 Quat 6 duc dong 1 1,5
62 May khoan ban 1 NC12A 0,65 ]
64 May udn cac tam méng 1 ca237 1,7
55 May mai phé 1 3AG34 28
66 May han diém 1 MTP 25 KVA ]
69 Chinh luy selenium 1 BCASM 05 k% = 25%

Cdc thiét bi khéng cé trong bdng la cdc thiét bi khong ding dién hodc
ban lam viéc.
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Bang 2.17. $6 liéu tinh toan nhém 1

[ The N .4 Ki hiéu Pa KW
w Tén thiét by Iugng trén mat bing 1 méy todn b Law A
1 May cua kiéu dai 1 1 1 1 2,53
2 Khoan ban 2 2 0,65 1.3 2x165
5 May mai tho 1 5 23 23 582
8 #ay khoan dimg 1 6 45 45 11,39
7 May bao ngang - 1 7 45 45 11,38
. & | Mayxoo L 8 28 28 709
n=7 n =4
. B 4
n'=—1=-=057
n 7
. P 2,3+45+45+2,8
| S =10,86
P 1+13+23+45+45+28

Tra bang dugc ny, =069 — n,, =0,69.7=483~5
Tra bang v6i k,, = 0,16 van,, = 5 duoc k,,, = 2,87
Phu tii tinh toin nhém 1
P, =2,.87.0,16.16,4 = 7,53 kW
Q, =7,53.1g9 = 7,53.1,33 = 10,04 kVAr
Céc nhém 2, 3, 4, 5 tinh todn tuwong tu, k&t qua ghi trong bang

b) D€ tinh phy idi chiéu sdng, Idy sudt chiéu sang chung cho xudng la
P,=12Winm'

P_=P,S=12.(50.20) = 12 kW.
¢) Phut tdi tde dung tinh todn toan xudng la:

5
P, = kg4 Z Py =0,85(7,53 + 25,18 + 23,1 + 10,8 + 18,44) = 85,05 kW,
l

Phu tai phan khdng tinh todn todn xudng
Q. =85.05.1.33 = 113 kVAr
Phu tai toan phan clia xudng (ké ca chiéu sing):

S, = V(85,05 + 12)2 + 113® = 148,92 kVA
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2.8.2- Su d6 nguyén li hé thong cip dién cho xudng

Dé cép dién cho cac dong co mdy cong cu, trong xudng du dinh dit mot
ta phén phdi nhdn dién tir TBA vé va cdp dién cho 5 th dong luc dat rdi ric
canh tudng phan xuong, moi th dong luc cdp dién cho 1 nhém phu tai.

Par tai th phan phoi cia TBA mét dp td mét diu ngudn, day din dién vé
xudng bang dudng cip ngim:

Ta phan phdi clia xudng dit 1 dp 16 mdt tdng va 6 4p t6 mat nhanh cip
dién cho 5 11 ddng lirc va 1 ti chi€u séng.

Tu déng luc duge cdp dién bang dudng cap hinh tia, diu vio dat duo
cach h - cdu chi, cac nhanh ra dat cdu chi.

Méi dong co mdy cong cu duge diéu khién biang mot khéi dong tir
(KDT) dat trong tu dong luc hoic trén than mdy, trong KDT ¢6 role nhiét
bac vé& qua tai. Cic cau chi trong ti dong luc chu yéu bao vé ngin mach,
dong thoi 1am du phong cho bao vé qud tai cha khai dong tir.

Theo yéu cau cua bén A, cac phdn tir ctia hé théng cdp dién cho xudng
co khi déu duge chon diing thiét bi chia Nga v Nhat Ban.

So d6 nguyén 1i hé théng cdp dién cho trén hinh 2-19.

2.8.3- Lua chon céic phan tir cua hé théng cip dién
1. Chon cdp tir TBA vé tii phan phéi cia xudng
o Se 14892
V3Uy, 3.0,38
Chon cdp dong 4 161 cich dién cao su ¢ vo thép tigt dien 70mny’, cé:
L,=260A - CPI' 3 x 70 + 1 x 50)

2. Chon dp t6 mdt déu nguén ddt tai tram BA loai A3140 ¢6-
=300 A

=2265A

i

Jdi
3. Chon tii PP cua xuong
- Ap t6 mat t8ng, chon A3140 nhur dp t6 mat ddu nguén.
- 6 nhdnh ra, chon 4p t6 mat A3120¢61,, =100 A
Tra bang chon ti phin phéi loai [TP-9322.
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Hinh 2.19. So d6 nguyén li hé théng cap dién cho xudng ca khi

Bang 2.19. Théng sé ki thuat cla ap té mat chon

— . _ R _1
L°?i A Uﬁm! v ldm! A Igh cht Nt kA H

E R e ———— e . ._.7_...-—-‘
A3140 500 600 . 25 |

A3120 ) 500 100 15 ‘
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4. Chon cdp tir ta phdn phdi tdi cdc ti dong luc
Cap tir ta PP téi ta DL1.
kL, >1,=19A

k. L, 2 I‘;"g“ = 1’215'5100 =833 A

Vi cap chon dudi dat riéng timg tuyén, k,. = 1.
Két hop hai diéu kién chon cdp déng bon 15i tiét dien 10mm® ¢

I,=85A > CPI'(3x 10+ 1x6).

Cac tuyén cdp khdc chon tuong tu, két qua ghi trong bang 2.20.

Bang 2.20. Két qua chon cap tir t PP tdi céc to BL

Tuyén cap L, A Fesp mm? I, A
PE-BL1 19 10 85
PP-BL 2 63,75 10 85
PP-BL3 58 49 10 ’ 85
PP-.BL 4 2737 10 85
PP-DLS 46,63 10 85

Vi xuéng cdch xa tram BA (200 m), khong cdn tinh ngin mach dé€ kiém

tra cdp va dp t6 mat da chon.

5. Lwa chon cdc tii PL f

Cic th dong luc déu chon loai ti do Lién X6 (c@i) ché tao CTI162-7/1, dau

vao cdu dao — cau chi 400 A, tdm dau ra 100 A: 8 x 100 A.
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| CD - 400A
)] A3140 CC - 400A
BRI
)] 8 x A3120
Ta PP 8 x 100A
Ta L

Hinh 2.20. So dé t PP va td BL xudng co khi
Chon cau ghi cho i BL 1.
- Ciu chi bdo vé mdy cua kiéu dai 1 kW
.21, =253A



2,535
2,5

=506 A

Idc 2

Chon I, =30 A.
- C4u chi bao vé mdy khoan ban 0,65 kW
I,>1, =165A

_ 51,65
¢ 2,5
Chonl, =30 A
- Cau chi bao vé mdy mai tho 2,3 kW

L.21,_ =582A

I > 55,82
de = 2,5

L

A%

=33A

=11,64 A

Chonl,, =30 A
- Cau chi bao vé may khoan ding 4,5 kW
I, 211,39 A

[ > 51139
Jo = 2‘5

=2278 A

Chon I, =30 A.
- Cau chi bao vé mdy bao ngang 4,5 kW
Chon I, =30 A.
- Cau chi bao vé miy xoc 2,8 kW
I, >7,09A
5.7,09
L2 255 = 1418 A,

L

Chon I, =30 A.
- CAu chi téng ta DL 1:
Idc 2 Itl nhém — 19’06 A

5.11,39 + (19,06 - 0,16.11,39)
L2 2,5

=29TA

Chonl, =200 A

Céc nhém khéc chon I, cdu chi twong wr, két qua ghi trong bang.
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6. Lua chon ddy dan tir cdc tii PL tdi tirng déng co
Tat ca day dan trong xudng chon loai day boc do Lién X6 (cii) san xuét
ITPTO dat trong Sng sat kich thude 3/4", k,. = 0,95.
Chon day cho nhom 1:
- Day tr i DL | dén may cua ki¢u dai | kW
Chon day 2,5 mm’ c6 1, =25 A
0,95.25>253 A.

Két hop véi I, = 30 A

0.95.25> %Qt 10 A

- Day tir t DL 1 dén mdy khoan ban 0,65 kW
Chon day 2,5 mm’, khong can kiém tra.
- Day tir tu DL 1 dén mdy khoan dimg 4,5 kW
Chon day 2,5 mm’

095.25>11,39 A

{},95.25>?=10A

- Day 1t DL I dén cdc dong co khdc déu c¢6 cong suat bang hoac bé hon
4,5 kW, tat ca déu chon day 2,5 mm®.

Cac nhom khdc ciing chon tuong tu, két qua ghi trong bang 2.21.

- Theo yéu ciu an todn dién, cdc thiét k& cii, vo cdc thiét bi dién bang kim
loai binh thuong khong mang di¢n duoge ndi trye tiép vao day trung tinh mdy
bién dp (day N). trong mang 3 pha 4 day. P& an toan hon, sir dung mang 3 pha 5
day, ngudi ta kéo thém 1 day trung tinh goi 1a day dat ki hiéu E. Tiét dién day E
bang tié1 di¢n day N va vo cdc thiét bi dién bing kim loai binh thudng khong
mang dién duge no1 true ép vao day E.

- Khi thi cong, ngudi ta kéo cap 4 161 va day E di song song véi cép 4 161

- Cich nét day: 3 rudt cdp chinh néi vio 3 cuc dp 16 mat, day N néi vao
thanh dan dat ¢ dudi (0 va cich dién v6i vo 1. Day T néi truc ti€p vao vo th
di¢n. T vo th di¢n ndi vao vo dong co.
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Bdng 2.21. Bang lua chon cau chi va day din

| Phutai _ Diy dén Cau chi
A 2 Buéng -
Tén may Pem [F I g M3 L
KW LA higu 'I;let dién klr::éc:)ng hiéu ' I,
1 2 3 4 5 6 7 8
Nhém 1
May cua kiéu dai 1 253 MPTO 25 34" IH-2 | 100/30
Khoan ban 0,65 5,08 1TPTO 25 34" 1111-2 | 100/30
May mai tho 23 5,82 TIPTO 25 3/4" 1M1-2 | 100430
May khean ding 45 11,38 1PTO 25 34" HH-2 | 160430
Méy khoan ngang 4,5 11,38 (IPTO 25 34" -2 | 100/30
| May xoc 28 7,09 LIPTO 25 34" IMH-2 | 100430
Nhém 2
Méay mai tron van ning 45 11,39 11PT0 4 34" 1TE1-2 | 100740
Méy phay ring 45 11,38 | IIPTO 4 34" HE-2 | 100440
May phay van ndng 7 17,7 [PTO 4 344" {1H4-2 | 100/50
Méy tién ren 8,1 205 | TIPTO 4 3" Lii-2 | 100/50
May tién ren 10 2632 | TIPTO 4 34" 1i-2 1 100/60
iay tién ren 14 355 NPTC 6 - 34" 1H-2 | 250100
May tién ren 45 11,38 | T1IPTO- 25 3i4" HH-2 | 10030 |
| May tign ren 10 | 2532 | (IPTO i 344" -2 [ 100160
May khean dimg 0,85 2152 | 1IPTO 2.5 34" [1H-2 | 100/30 |
Nhém 3 ]
May tién ren 20 5084 | MPTO 16 344" 11H-2_ | 2501150
Cau truc 24,2 61,28 [1PTO 16 34" ITH-2 | 2501150
May khoan ban 0,85 2,162 [IPTO 25 3" [H-2 | 100/30
B€ dau tang nhigt 25 833 | MPTO 25 34" I1H-2 | 100130
May cao 1 2,53 TIPTO 25 kel MH-2 | 100/30
May mai tho 28 7,08 TIPTO 25 34" IH-2 | 100430
May nén ¢t lién hop 17 4,305 IPTO 25 34" -2 | 160430 |
May mai pha 2.8 7,09 LIPTO 25 34" [H-2 | 100/30 |
Quat I6 rén 1,5 3,798 | LIPTO 25 34 -2 | 10030 |
. May khoan ding 0,85 2,152 | 11PTO 25 344" -2 | 100/30 |
| Nhém 4 _ —
BE ngam dung dich kiém 3 716 | LIPTQ 25 34" {1H-2 | 100/30
BE ngam nucc ndng 4 10,13 11PTO 25 34" IH-2 5 10030 |
May cuén day 1,2 3,04 11PTC 25 KiaH TH-2 | 100/30
May cudn day 1 2,53 1IPTOQ 25 34 MH-2 | 100430
B& ngam c6 téng nhigt 4 10,13 | {IPTO 25 34 MH-2 | 100730
T sdy 3 78 [1PTO 29 34" [m-2 | 100/30
May khoan ban 0,65 1,65 I1PTO 25 KN M-z | 100430
_May mai the 2,8 7.09 | nPTO 25 34" NH-2 | 100430 |
Ban thir nghiem thiét bi dign 7 17,73 | 1iPTO 25 34" | JiH-2 | 100/40 |
Chinh fuu Selenium 06 1,52 IPTO 4 g [IH-2 | 100430 |

" LM cleapy
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Tiép bang 2.21

ot 121 3 ] 4 ] 5 S-S U A I B

i.._Nh°m5 e e R A

[ B8knidauma | 4 [ M0q3 |10 |75 | w4 [ iiH-2 | 10010

I Lo aé luyénkhudn | 3 18 IIPTO 25 4 [ HH-2 | 100430
Lodnauchaybabt | 10 [ 2532 [OPTO | 25 ) 4 | T2 | 10060 |
Lo dién ma thiéc 35 [ 63 [wPto | 25 | [ L2 | 10030 |
Quatlodicdéng | 15 | 38 [0PTO | 25 | 34 | IIH-2} 10030 |
May khoan ban 065 1656 1[PTO___ 25 34 -2 __100.’30 _
May udn cac tam mong 1.7 4305 HPTO | 25 34" [111-2 100130

i+ May mai pha 2.8 7,08 11PTO _ 25HwF 34 {1H-2 | 100130

| Way hén diém 13 3282 P17 | 4 1 34 IIH-2 100/80 |

7. Lwa chon khai déng tix cho cdc dong co dién
Khoi dong tir = cong tac to + role nhiét. Vi vay viéc chon khoi dong tir

chinh la chon cong tac i va chon rd le nhiét. Cdc diéu ki¢n chon va kiém tra
cong tac to va khdi dong tir & bang (1-8) chuong 1. Theo yéu céu cia bén A,
cdc khoi dong tir duoc chon cia hang Mitsubishi Nhat Ban.
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- Chon khdi dong tir cho nhém 1.
+ Chon khéi dong (it cho dong co mdy cua kiéu dai:
Py 2Py, = 1 kW
Liwrn = Lim = 2,53 A
Tra bang, chon cong tac 16 S — N10 KP (cx), Py« =4 kW, I, =20 A
Ro le nhiét TH-N18KP(cx), L pn =2 + 3 (2.5 A)
+ Chon khoi dong tir kép (dao chi€u quay) cho dong co khoan ban:
Pik 2 Py, =065 kW
Liwrn = Iy = 1,65 A
Tra béng, chon 2 cong tc to S — 2x N1O KP(cx), Py = 4 kW, I =20 A
Role nhiét TH-N12KP(cx), L« = 1.4+ 2 (1,7 A).
Kho4 {ién dong co khi UN-ML]11{cx)
+ Chon khdai dong tie kép cho dong co mdy mai tho:
P,k 2P, =23kW
Liman = L = 3.82 A
Tra bang, chon 2 cong tic to S — 2x NI0KP(cx); Py =4 kW, L =20 A,
Rale nhiét TH — N12KP(cx), Lixn =4 = 6 (5 A).
Kho4 lién ddong co khi UN — ML11{cx)
+ Chon khai dong tir kép cho dong co mdy khoan ding:
P,x2P, =45kW



Lian = Ly = 11,39 A
Tra bang, chon 2 cong tic to' S - 2x NI11KP(cx), P, = 5,5kW, I, =20 A.
Rale nhiét TH — N18 KP (cx), [ o =9 = 13 (11 A).
Khoa lién dong co khi UN - ML11 (cx).
+ Chon khéi dong tir kép cho dong co may bao ngang:
Pik 2 Py =45 kW
Limin = Loy = 11,39 A
Tra bing, chon 2 cong téc to S 2xN11KP(cx), P, = 5.5 kW, I, =20 A.
Role nhiét TH-N18KP(cx), I, .y =9+ 13 (11 A)
Khoa lién dong co khi UN - MLL11 (cx)
+ Chon khai dong tir kép cho déng co mdy xoc:
Py 2 Pim = 2,8 kKW
Limin = Id.m =709 A
Tra bang chon 2 cong tic 10 S —2x N10 KP(cx), Py =4 kW, I, . =20 A,
Role nhiét TH - N12KP(cx), Ijon = 5,2 + 8 (6,6 A)
Khoa lién dong co khi UN -~ ML11 (cx).
Chu y:
- Di¢n dp cach dién (U, ) gifta cdc pha va gilta pha v6i dat 1a 690 V.
- Dién dp lam viéc dinh mitc (U,,,,) = 380 V + 440 V. Véi dién dp nay,

cong tac 1o ¢6 thé déng cat & cong sudt dinh mic (P, ;) ma ucp diém cta né
khong bi mai mon, dam bao tuéi tho. '

- bien dp dinh mic cudn day (U, ) nam cham dién dé dong cét cong
tic to dugc chon gidng nhau bing 220 VAC.

- Cong tac to, khod lién dong co khi, role nhi¢t khi mua vé riéng biét
nhau, sau dé dugc 1ap rdp lai v6i nhau theo trinh tu:

Néu la khoi dong tir don, ta 1ap cong tic to véi role nhiét bang khép noi,
ki hieu MSO - N[ J

Néu Ia khoi dong tir kép, khod lién dong bang co khi dugc lip giita 2
cong tac to bang kHép néi, sau 1ap role nhiét vao 1 trong 2 cbng tac to bing

khép n6i. Nha san xudt da ché tao cdc khdp néi phu hop, chinh x4c, chic
chan. Ki hieu MSO - 2x N[ .

Cac nhém khdc chon tuong ty, két qua ghi vao bang 2-22.

Mat bang di day xudng co khi, vé trén hinh 2-21.

Trén day la toan bo thi€t ké mang dong luc. Néu ¢6 yéu ciu thiét k&
chi€u sdng, tinh todn bii nang cao cose hdy tham khao & cdc chuong sau.
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Chuong 3

THIET KE TRAM BIEN AP - PHAN CO KHi
DUONG DAY VA NOI PAT CHO COT

3.1. TINH TOAN DAY DAN

Muc dich tinh toan day dan dudng day tii dién 1a xdc dinh cdc dai
lvong do vong f, luc kéo cua day tac dung lén cot T,. Cdc dai luong nay cin
thiét dé kiém tra khoang cich an toan tir day ddn dén mat dat, dé lua chon

kiém tra cot, X2, méng trong cdc trang thai van hanh.

3.1.1. Cic quy dinh can thiét khi tinh toan day dan

a) Quy dinh vé phdn loai duong ddy trén khiong

Bang 3.1. Phan loai dudng day trén khéng

Ding cip duding day caﬂ'a‘-*zjgn‘;":;ﬂ:;] Loai hé dung dién
| >35 Bt cit ioai nao
35 Loai1vaz
1 35 Loai 1
1-20 Bét ¢t loai nao
] <1 Bat ot loai nao

b) Quy dinh vé hé sé an toan

Trong thiét k&€ phan co khi dutn; day thuding ding hé sé an toan:

(3-1)

Trong d6: o Ung suat gidi han clia day din (hoac day chong sét, N/mm?.

Oy Ung suit cho phép clia vat lieu ché tao day din, N/mm?.
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Bang 3.2. Tri 88 ctia hé s6 an toan theo quy dlnh

Ha sb
”““Ta‘“““"“f__ f"'-’“""“"““a" | amtomnn
Noknongaancy [ Daymhiguso T T T
} Day mt sq ) i S A -
| Noi dong dan cu va | Day nhdm nhiéu sqi, figt d_l@_n_ml thleu__‘l_.?__Omm _ 2-5 )
khodng vuot quan Daydongnmeusm t_léalgrj_t@tﬁfe_ummm” ) 2_5
tong Day thép tiét dién toi 25';“‘ L | s 1 "”2:.5_ .
'Cacdaygren o net dién Icln hon____"_-__ ____'_ 2
I L DayAC vaimaltétden R B

Ghi chii:

- Nhiing noi khong dan cu: déng ruong, rung ndi, ving khoéng cé nha
cia hoac nha cira thua thét, mac di ¢é ngudi va may moéc néng nghiép qua
lar. Vuon tuge, cong trinh tam thoi v.v...

- Nhiing noi dong déan cu: x6m lang, dudimg phé, xi nghicp, trudng hoc,
bén song, cang, ga x¢ lla, bén xc, cong vien v.v...

- Khodng virgt quan trong: Dudng day chéo nhau, di song song nhau, di
sat duong day thong tin, vugt dudng (xe lita, 6t0). vuot séng, di trén cau, dé
dap v.v...

3.1.2. Quy dinh vé cic s6 licu khi hau diing trong thiét ké

Bang 3.3. Cac vung khi hau tinh toan

Biéu kign tinh todn — rv"'"g [T
_____________ e v w v
Khi nhiet dg khong khi thap nhat Nhigt da 0, °C 5155 |5
__________ o | Técdo gio v, ms 0 ___  0 | 0 0 |
' Khi nh nh|etdo khongkh| caonhdt o ngt_éa[jlﬂc 40 40" 40 _E}__
. |Tscdogovms elolola
Khicabdo o ' Nhigt do 0,°C s | 5|5 s
L Tecdogovimss [ 25 | 30 |73 | 40

Ghi cha:
- Ngoai 4 ving khi hau k¢ trén, con c6 ving dat biét gié bao rat i6n
v =45m/s. Khi tinh todn dutng day qua viing nay ldy 6 = 25 "C.
- Céc 11 86 v€ 8¢ d6 gi6 cho trong bang (g véi chidu cao cot < 30 m.
Néu chi¢u cao ¢t 16n hon phai nhan véi hé s6 k:
30 -50m k=115
50 70m k=125
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70 - 100 m k=1,40
> 100m k=150
- Néu tuyén day di trong phd, ma nha cira ¢6 chiéu cao trung binh hon
2/3 chiéu cao cot thi tdc do gi6 6 thé 1y nho di 20%.
3.1.3. Tai trong co gidi tidc dong lén day
Day dan va day chdng sét chiu nhitng 1ai trong co gidi chl yéu sau day:
- Tai trong do trong luong ban than day.
- Tai trong do gi6 théi 1én day trong khoing cot.
- Tai trong do din nd nhi{:t.
Trong tinh todn thuong dung khai niém ti tai. T1 tai ka phu tai co gidi tic
dong lén do dai 1m day ¢6 161 dién lmm’, don vi (i tai 1A N/m.mm?.
a) Ti tdi do trong luong bdn thdn ddy

Bo 2
- B0 Ny, 3-
B1 = pgp + Mmmm (3-2)
Trong dé:
- g, Trong lugng ri¢ng ciia vat liéu ché tao day N/dm'

Vi day van xoan, can chid ¥ chicu dai thue 1& 16n hon.

g =(1.02+ 1,03) lggo,N/m.mm7 . (3-3)

Cong thitc trén ding cho day mét chat [ddng (Cu), nhom (Al), thépl;
vO1 day phirc hop AC, g, xac dinh theo cong thirc:

~ - gaba *+ 8clc 2 i
g = (102 + 1,03) S22 Nim.mm (3-4)

Trong do:

- 8 o Trong lugng riéng cia nhom va thép

- K, Fe Tiét dién phan nhom va phédn thép

- F =F, + F. Tiét dién day phiic hop ca nhom va thép.
b) Tt tdi do dap luc gio lén ddy

- Sitc ép cua gid 1én Im day:

_9,81.a.Cdv?

P=—Too01g - V/m (3-3)
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- Ti tai cua gi6:

P 98laCdv? ,
& T F = T 00016F /mmm (3-6)

Trorig do:
- o a hé 56 bicu thi su phan bo khong déng déu ciia gi6 lén khoang cot.
v=25mfs—a=1
v=30m/s a=0,85
v=35m/s —a=0,75
v=40 m/fs —o =0,70
- C: h¢ $6 dong luc hoc clia khong khi, phu thude vao bé mat chiu gié.
Va1 day cd dudng kinhd < 20 mm - C= 1,1
Vi day c6 dudng kinhd >20mm - C=1.2
- d: duong kinh day, mm.

- v: t6c do gid, m/s.

c) Ti tdi tong hop

&= g +g5 . N/mmm? (3-7)

3.1.4. Sirc kéo va do vong cua day trong khoang cot

a) Khodng vuot tdi han
- Vi day 1 chat (ciing 1 loai vat liéu)

= c\/ e fm'“) (3-8)
Ebio ~ 8]
- V6i day phuc hop:
l.=c I 24a(9bﬁo — emin) (3-9)

C]'.l 2
( Ebiio ] _ ( o min J
& ACbio & ACOmin

Muc dich xic dinh /, d€ biét duge, véi mot khoang cot nio dé, ting suat
16n nhat & xuat hién khi nao.

Néu 7> [, thi 6, xuét hién khi bio.

Néu !/ </ thi o, xuat hienkhi 0__ .
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b) Phutong trinh trang thdi
- V&i day mot chat:
‘:2 2 2 2
G-~ =g, - —ﬂ -2, -8,.) (3-10)
24Bo> 24pcz B

- Véi day phic hop:

Cacn - - 0-ACm - 3
24B AcOhca 24BpcOhcm  Pac

2 2.2
! gn 4 Em B Aac (0 - em) (3_11)

Phuong trinh trang thdi duoc sir dung khi cdn x4c dinh ng sudt & trang
thai "m" va khi d& biét ting suit & trang théi "n". Thuong gidi phuong trinh
nay dé tim (ng sudt &6, sau d6 xdc dinh d6 vong clia day.

c) Do vong [ N
Do vong la khoang cdch theo H o }\
phuong thing dimg tir diém thap nhat /] f

cua day dan trong khoang cot dén
diém treo cao cua day, ki hiéu dé
vong 13 f.
Cong thitc tinh d6 vOng cta day:
- Vi day mot chit:

e 7
12
f = —g"I_ z - 3 - - ki ™
869 max Hinh 3-1. M ta dg vong cua day
- Véi day phitc hop: '
2
=g B (3-13)
SGACBmax

Trong cac cong thic trén tir (3-8) + (3-13)
- 0,;¢ Ing suat cho phép cha vat liéu ché tao dﬁy Xac dmh theo (3-1).
- He $6 dan nd dai cha vat liéu ché tao day.
- o, HE 56 dan nd dai cha nhém (A). _
- 0,0 He 86 didn nd dai chia day nhom 161 thép (AC).
o = a.F +ao,E,
A E. +aE,
_E
R

(3-14

(3-15)
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- a,: He s& ddn no dai cua thép.

- E: Modun din héi cha vat liéu ché tao da'y.
- E,: Modun dan héi cua nhom.
- F: M6dun dan hoéi cia thép.

- E,c: Médun dan héi cua day phiic hop (AC).

EAC -

all, + E.

1+a

- : Heé s6 Ko dai dan hoi cua vat liéu ch€ tao day.
- Bac: He 58 kéo dai dan héi cita day AC. -

- Cacrae TACOmMIn

Bac=

‘\Cﬁmm

UJ’\C bio —

Trong dé:
- 0,: Nhiét do6 moi trudng ché tao day, 18y 0, = 15°C

1

Eac
ting suat day AC khi bao va khi nhiét do 8,

lG‘\CP (C(\ - a’f‘\(.)(oﬂ 0mln)]

[ acp — (€, s - A0y - 8]

‘A

EA(

"AC

A

(3-16)

(3-17)

(3--18)

(3-19)

Bang thong s6 sau day cho phép xdc dinh ung suit cho phép, médun
dan héi v he s& din nd dai theo nhiét o clia cic loai ddy dan.

Bang 3.4. Bic tinh co li cua day dan

Vit lidu ché tao day dan Trong Img‘neng g”’ “un' Nfmm? | E, errnm2 a, 461
Béng cing ] T Tero ] a2 [ rae | 170t |
| Déng dd B 872 529 | 12140 | 18.10° |
_Nham _ N B %5 157 6‘1(_3,1(]3 23.10°%
Thép don 3 o L 196.19_3_“ 1210° |
Thép bén 77 685 | 19610° | 12, 10°
Thép trang AC va day thép chéng sét - | _1_1l5 | 198.10° 1210° |
d) Cong thirc tinh sitc kéo cua diy
-Véiddy lchat: T=o.F,N (3-20)
- Véi day AL T=0,Fac N (3-21)
Trong dé: F,.=F, +F., mm’ (3-22)
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e) Xdc dinh khodng cdch an toan tai diém bat ki

Ngoai viéc xac dinh do -
vong f dé kiém tra khoang céch Lx I
an toan tir di€ém thap nhat cta ~ T
day t9i mat dat h,, cdn cén
kiém tra khodng céch an toan h
tai diém bat ki néu mat dat h
khong bang phang. D6 1a c¢hd
duong day tai dién vugt dé,

dudng xe lira, dudng 6t6, vugt &
duong day thong tin, dudng 777277 7
day dién ha dap khdc v.v... Hinh 3-2. Xac dinh khodng cach an toan

Khi thi€t ké dudng day cdn ddm bao khoang cdch an toan theo quy
dinh. Mot vai s6 liéu thudng dung duge ghi & bang dudi day:

Badng 3.5. Mét s khoang cach an toan tai thiéu

N s Khoang cach an toan tdi thidu
. Khoang c‘a_ch an t_t_:an 161 thiéu khi cac t?udng day dl trén mdt ot
Buting tdi mat dat, m hodc chéo nhau, m '
day Ving khéng Viing déng dn cu, Véi duding day Vi duang day
danci | khodngwwotquantrong | dién e, m (. théngtinm |
L 04KV _ 5 . 6 B O S SR S
[ 635KV .8 L2 2

3.2. TINH TOAN COT

3.2.1. N¢i dung tinh toin thiét ké cot

a) Lua chon diing loai cét: chiing loai, kiéu ding. d6 cao, do bén cot
cho timg tuyén duong diy va cho timg vi tri cot trén tuyén dudmg day.

b) Tinh todn kiém tra

- V6i cot trung gian can tinh todn kiém tra trong trudng hop lam viéc
binh thudng (day khong dit) va didu kién bio 16n.

- Véi cot goc can kiém tra trong trudng hop 1am viée binh thudng, cot bi
kéo vé mot phia do sitc kéo clia day dén & hai nlta khoang cot. Muc dich
kiém tra xem cot ¢6 cdn dat day néo hoac ding cot kép hay khong.
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- V&i ¢ot cudi cin kiém tra hai trudng hop:
+ Trudng hop lam viéc binh thudng, kiém tra kha nang chiu uén cta cot
khi bi cdc day din kéo vé& mot phia.
.+ Trudng hop diit mét day ¢ ngoai cung, day ngoal ciing con lai s€ gay
mémen xoin 16n nhit chd tiét dién dat xa.

3.2.2. Céac loai ¢t _

Trén dudng day trong hé thong cip dién ti 35 kV trd xudng, thudmg
dung hai loai cot bé tong c6t thép.

a) Cot tron hay cot li tam (ki hiéu: T hodc LT). Loai cot tron duoc ché tao
tai nhd mdy vai cot thép kéo truede (ing suat trude) hoac khong kéo trude.

Cot li tam duge ché tao hat ¢& ¢ot 10 m va 12 m (LTI10, LT12) va céc
chan dé 6 m, 8 m. Tir day, tuy theo vi tri sit dung thuc t&, s€ tao ra cac cot cd
chi€u cao khdc nhau: 10 m, 12 m, 16 m, 18 m, 20 m. Viéc ghép ndi giita cac
¢t 10 m, 12 m véi chan d€ duge thuc hién bang céch ghép ming song hoic
mil bich.

b) Cot vuéng (ki hiéu H)

Cot vuodng ducc ché tao tai xi nghiép, hodc ¢6 thé ché tao tai chd (tai co
quan, tai ché tuyén day).

Cot vuéng duge dung chu yéu cho ludi dién ha ap (0.4 kV), dugc ché
tao vor do cao 6,5 m (H 6,5) dung cho dudng day 1 pha & ngd, xém. Do cao
7,5 m, 85 m (H 7,5; H 8,5) dung cho cdc dudng truc & thon, xa. B6 cao
9,5m, 10,5 m (H 9,5; H 10,5) ding & cic vi tri ¢t vugt & thon, x4.

Sd bo ¢6 thé lua chon loai cot cho cic loai dudong day theo bang sau:

Bang 3.6. Pham vi s(r dung cac loai ¢ot

losicat | TrUNg 8P (kY Ha dp 0.4 KV
C 6-10 | . 22-35 | Trye chinh Ngb, xém
LT10,LT12 x S A R B U
Hes ;
H75 % x
| HES x

3.2.3. S¢ do tinh todn cot

t So d6 tinh todn, kiém tra kha nang chiu udn cta cdc loai cot trung gian,
¢ot gbc, ¢t cudi trong trang thai 1am viéc binh thudng cho theo bang 3.7.
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Badng 3.7. Sa da tinh toan cét

Loai cot 50 db dau day trén cot $d dé tinh toan
CEarS * K Jp— 1P, ——
24 - pJp—
Cét Trung gian
6-10kV P, —= P, -]
22-35kV
d T T T
tese tece 4Py — Py —
sels e 4Py —
Gt Trung gian P, — P, —=
0.4 kv '
77 77 i il
3P, Py e
», —
C()'f gOC . P, - P, e
6-35kV
I T
4T, —— T
T p—
Cit goc P, —] P, —
0,4 kV )
T T
ALY H — a—
-1 = — 27,
Cét cudi [ J— gp—
6-35kV
TR TR rrrrrrd AT
2res CEC —— AT, — 4T,
Y L AT,
Cot cusii P, —— p—
0.4 kv '
P TN s T

Ghi chi: - P, P,
- Td

TOTTK CAP (N

: Ap luc gi6 lén day, lén cot
: Luc kéo cua day lén cot.
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Chi cin tinh toan kiém tra xodn véi cot dudng day trung dp, vi cot ha ap
treo 4 day hoac 8 day (di 2 ting), néu dit mot day ngoai cung ciing khong
gay moémen xoén 16n cho cot.

So dé tinh todn xodn cho cft cudi trung dp vo hai céch treo day cho
trén hinh 3-3.

1 2 3 2
 — 1 3
/ ,-/ /L_/ .
Tat
Ta
W 2

Hinh 3-3. So dé tinh toan xoén cho cét trung ap.
Khi dirt day ngoai cung 3, lue kéo day 1 (T,,) gay momen xoan cho cot

Cic luc tdc dong lén col trong cic s0 dé tinh toan duge xdc dinh theo
cac cong thirc sau diy:
a) Luc gio tdac dong lén cot

p, = 91? CVF, N (3-24)
_Trong dé:

- o, C; xem chi thich & cong thic (3-6)

- v&i cot phang C= 1.5

- voi cot tron C=0,7

- b) Luc gid tdc dong lén day

Luc gi6 tic dong 1én day trong mot khoang cot dai I, tinh vé&i hudng gi6
théi thing géc v4i tuyén day.
p =28 cvidiN (3-25)
16
¢) Luc kéo cuia ddy dan lén cot

Luc kéo clia mot day din tiét dién F(mm?®) lén cot duoc xéc dinh theo
cong thic sau:

T=cF,N (3-26)
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Trong dé:
~ 0 = Oy, NéL T </,

-0 =0y, néul>{,

3.2.4. Tinh todn kha nang chiu udn cia cot bétong cét thép
Tinh todn cot béténg ot thép thudng ding phuong phép trang théi gi6i han,
nghia la tinh todn theo kha nang bén chéc clia vat lidu.
Cong thic tong qudt dé kiém tra kha nang chiu udn véi tiét dien (thuong
dung i€t dién sat mat dat) cha cot bétong ct thép:
M, <M, (3-27)
Trong dé:

- M,: mémen tinh todn clia tong cdc lyc tic dong lén tiét dién sat mat
dat cta cot.

n
M,=nM:=n.> M, Nm (3-28)
1

vdi n: hé s6 qud tai (tra bang 3.8).
- M,;: Moémen uén cho phép, dé 1a sic bén gidi han chiu udn cia tigt
di¢n sat mat dat cia cot.

Bang 3.8. Hé s8 qué tai trong ché dd binh thudng va su ¢&

r_" _ Téi trong Ién cot va mong n o
_Trong lugng cét, méng, day va cac phy kién 1.1

Ap Iye gio len cét 12

Ap Iuc gi6 1én day 12 |
Tai _t_ron'g‘; ngang de luc kéo cﬁ;déy i " _ _ i N _ 13 N

- My: Téng momen ngoai luc tic dong 1én cot.
Vi cot trung gian: My = M, + M,
Véi cot g;:’)c: Ms = My, + M, + My,
Vi1 cot cudi: My = My, + M,
- Mp;: Momen do luc gi6 tic dong 1én day gay ra.
- M,..: Momen do luc gi6 tic dong len cot gay ra.
- Myy: Momen do luc kéo cha day gay ra.
Ghi chi: Céc tdi trong thing dimg (trong lugng cot, xa, si, day, tai
trong xay lap) binh thudng khong giy moémen uén véi cot, nhung néu qua
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trink 1am viéc, c6t bi uén cong thi cc tai trong ndy ciing gy nén moémen
udn véi cot. Trong trudng hop cdn thiét, cin ké dén mémen uén nay, ngudi
ta lay tang tri s6 M, 1én 10%.

Sau day la cach ap dung thyc t€ cdng thitc (3-25) cho tung loai cot.
a) Cét li tdm (cot tron)
Véi ¢t 1i tam, nha ché tao thudng cho luc déu cot P,
an toan cua cot khi chju udn la:
M

P,= =L <P, - (3-29)

vi th€ diéu kién

Trong do:
- P Luc tinh toédn quy vé diu cot, N.
- h: Chiéu cao tir dinh cot dén mat dét, m.

b) Cot vubng (cot chir H)

Dé an toan, cdt vudng phai duge kiém tra véi tiét dién réng, vi béténg
khong chiu kéo, chl yéu kiém tra do bén chiu uén véi cot thép. Dé dam bao
kha nang chiu mémen udén M,, thi dién tich c6t thép & mdt mat cot phai thod
man diéu kién:

a

M M
> I - u 3-30a
mm,R,(hy —a) mR, (h; —a) ( )

Trong do6:
- m: hé s6 diéu kién 1am viéc cha két cau:
m = 1,1 v& cot diic tai nha may.
m = 1,0 v6i cot dide tai chd.
- R, stic bén tinh todn cha thép, Nfcm?, cho trong bang (3-9)

Bang 3.9. Strc bén tinh toan cla thép o,,, Niem?

Dang (ng suat CT3 CT5 25120
Kéo 20.600 23.5Ub 33.400
Nén 20.600 23.500 33.400
Cit 46.500 16.500 26.700

Hoac ¢6 thé tinh:
Mu < Mcp = m'RuuFa (ho - a) (3'30b)
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3.2.5. Kiém tra kha nang chiu xodn ctia cot bétong cét thép

Cot s€ chiu momen xodn 16n nhat khi dit day ngoai ciing ¢6 khoang
cach tr day dén cot 16n nhat. Khi d6 moémen xodn tac dong 1én cot:

M, = XT,, Nm : (3-3D)

Trong dé: X la khoang cich tir diém treo day ngoai ciing dén cot, m.

a) Kiém tra xodn cot li tém (cét tron)

=] "
Hinh 3-4. Két cau thép trong ¢t li tam
Cong thuc tinh kiém tra thép dai
.
M, < 2m.ma.Ra?"F, (3-32)

Cong thife tinh kiém tra thép doc chiu xoén (thép doc phu)

M, < 2mm, fﬂ F, F (3-33)
I

Trong dé:

- F;: Dién tich mat cat ngang 1 soi thép dai.

- F;: Dién tich vong tron thép dat.

- u,: Chu vi vong tron thép dai.

- F.: Dién tich mat cét ngang 1 sgi thép doc.

- a: Khodng c4ch giita 2 soi thép dai gan nhau.
b) Kiém tra xodn cot vuéng

- Néu mua cot dic san cédn kiém tra:

Cong thic (3-30), (3-31) ¢6 thé ding dé tinh (odn.

Kiém tra xoéin cot vuéng tng véi kich thuGc cot vuong.
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Hinh 3-5. Tiét dién réng cdt vudng

- Néu cot d6 tai chd, trudc hét can kiém tra xem ¢6 can dat thép dai hay
khong theo cong thirc:

Q+

I'IX
<m.bh, 3-3
b m.b.h, Ry (3-34)

0
Trong dé:

- Ry Stic bén tinh todn cha bétong cot thép
- Q: Luc cat

a

=

Fd
Hinh 3-6. Két cau thép chéng xoén ¢dt vubdng

Néu theo cong thitc (3-32) khong thoa man, cdn dat thép dai va thép doc
phu, tinh theo cong thuc:

100M

yE 3-35

‘7 2mm,R, 1Y (3-3)
o _UiMx

a7 2mmaRa["}

Véi U,, E, ting véi tiét dién cot vuong.
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3.3. THIET KE TINH TOAN KIEM TRA MONG COT

Moéng cot dudng day tdi dién trong h¢ théng cap dién tir 35 kV ud
xuéng thudng ding hai loai: méng chéng lat cho tat ca vi tri cot va moéng
chéng nhé cho day néo.

Khi tinh todn mdng can lay tri s6 an toan quy dinh cho timg loai cét ing
v6i ché€ d6 lam viéc khéc nhau.

Badng 3.10. Hé s& an toan k cho méng chdng I3t va chéng nhé

.. toaicet | Chédébinhthudng 8¢ |
__ Tmngganthdng | s 13
_.._Jnnggangec | 18 15

Neo goc, neo cudi S 2 RN N I
_Cotwat L._.2b L. 20

3.3.1. Mong ngin

Phé bi€n nhat 12 méng ngén khong cdp, chi trong trutmg hop dac bict
nhu cot vuol song méi dimg méng cd cap.

Cong thic chung dé¢ tinh todn kiém tra c hai loai méng ngén cé cap va
khéng c6 cdp nhu sau:

kS < Fl (F,E, + F.Q,) (3-36)
|

Trong dé;

: H H
-F, = 1,5[—H~ + (F + ljth(pJ + 0.5

-F = (L + gl + l,S%IgCP)
- 2 d
-Fi=(1+1g (p)»E +tgp

_ bhk, y
"= B0+ 190) [0,5vh + C(1 + 6%)]

- S: Tong luc ngang dat 1én cot.
- Q,: Téng trong luong dat 1én nén ké ca trong lugng moéng.
-0, 8, k,, C: Tra s tay thiét k€ c4p dién.
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Hinh 3.7. Méng ngén khéng cap va coé cip
Riéng v6i méng ngan ¢6 cap cdn huwu y:
- Q,: bao gdm ca trong luong dat bao quanh modng.

- B¢ tranh su phd hoai cla ddt ndm trén cdp mong, phia mat trude méng
¢in thoa man diéu Kién:

E, < E|
Trong do:
- E,: sitc khdang cua dat mat sau mong.

- E., : stic khdng cia dat & phia mat trudc méng.

B , 2 .
" By = kb, [gvh%z + Ch(¢* - 1)}
Tri 3 ¢°, tra bang.

3.3.2. Mdng chon sau (khong xay mong)

Moéng choén sau ciing la mong chong 1at. Thudng méng chén khong ¢6
thanh ngdng, dé chinh 12 mét phin ¢dt duge chon sau xudng dit (khodng
1.8m + 2m). Tuy. nhién, & chd dit xau hon hoac mudn giam bdt d6 chon sau
¢6 thé dat thém thanh ngang.

Méng chon sau thuong duoc dung & viing dat 16t nhu trung du, mién nii.

Hinh 3.8 v& méng chén siu c¢6 thanh ngdng va khong c6 thanh ngang,
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T T 1
| |
T | T |
Y | Y % ’—H Z
' l t r3
[ | ] dlo [~ |‘/I
d o . L L . J
i = f [ LA =
| |
| |
| I
a) b)

Hinh 3.8. Méng chén sau
a) Khéng ¢ thanh ngang; b) Cé thanh ngang.

a) Mong chon sdu khong thanh ngdng

Cong thitc kiém tra diéu kien chong lat:

kS < i mbh? {3-37)
ap
Trong d6:
la= B
" h

-m= ytg2[45_° + g} véi ¢ 1a géc ma sat.

- b: chiéu roéng tinh todn.
+ v6i ¢t tron ¢6 dudng kinh trung binh, phan chon su, ta cé: b =d k.
+ vO1 cOt vudng ¢6 mat khoé b, 1a c6:
b=Db,k,
- k,,: Tra bang.
- §: Tong luc ngang tac dong 1én cot.

il

- k: Hé s8 an toan.
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b) Mong chén sdu co thanh ngang

D¢ dai tinh todn cua thanh ngang dam bao chong lat, duoc tinh theo
cong thic:
A

L= m + d[} (3-38)

Trong do:
- f =tge: Tra bang.
- m: Tra bang.

mbh?

A=E(l-20" +kS v6i I = 5

- d,: Duong kinh hay bé réng thanh ngdng.
- d,; Pudng kinh ¢t tai ché dat thanh ngang.

- 0% Duoc xdc dinh theo phuong trinh:

h h, kS
02( .330 - —'):(}.66?—L-_— h, + H
l > h T ERm

3.3.3. Mong chong nho

W,

Hinh 3-9. Hinh dang va su lam viéc cia mong néo
1. Cét dién, 2. D3y néo, 3. Mong cdt. 4. Mong néo, 5. Moc buge day néo
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G céc dudmg day tir 35 KV trd xudng, méng chdng nhé 1a méng ctia day
néo, vi thé con duge goi 1a méng néo. Méng néo thudng duoc cdu tao hinh
khéi chir nhat. hoac khéi chit T. Sy 1am viée 6n dinh cua loai méng nay ch
yéu 1a do trong lugng khoi dat bi fat kén va lyc ma sdl gifta thainh méng véi
khdi dat xung quanh.

Kha niang chéng nhé ciia méng néo duoc tinh:

a) Khi goc < 75".

kT < %yhzbk (3-39)

Trong dé:

- k: 11é 50 an toan.

- ¢: Goc ma sat trong dat.

- & Sitc bén thu dong clia dat.

A= k(l—:)n?)+ghf\(l <°B)

B cos ((p + B
) cos(cosP — sin [5)2

cac h¢ so . £, A, B. Tra s0 tay thiét k& cap dién.
b) Khi goc 75° < f< 90"
KT <y,V, +C.S (3-40)
Trong do:
- v,: Trong luong riéng cha dat dap.
- V,: Thé tich khaéi dat bi lat Ién ké ca gée nghiéng w,,.

V,=abh+h(a+b+ %hlgw',)lgw”.

- a, b: Kich thudc mit mong.

- C: Luc dinh két caa dat dip.

- 5: Dién tich xung quanh khoi dat bi lat lén.
Cac tri 50 yr,, C, va y, tra theo bang 3.11,

Bang 3.11. Tri s6 ‘Po- Co va y., theo y

| Logigat | T o452 1 | cwe7 T
| AU I | S ) Yy i c, Yo Yy Lo
Bateat ] 152 054 1 0sc | 167 084 08C
patset | 152 | o | oac | 187 084 | 06C
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3.4. XAC PINH CHIEU CAO COT VUGT SONG.

Trén tuyén dudng day 35 kV c6 (hé c6 doan dudng day vuot qua song
vai khoang cach ¢dt 200 m. Toan tuyén ding cét bé téong 1i tam LT — 10, day
dan AC — 95. Ving day di qua ¢6 t6c do géc v = 30 my/s. Yéu cdu lua chon
chiéu cao cot, loai ¢ot thich hgp cho hai ¢cét vuot song sao cho dam bao
khoang cdch an toan tir day dan dén mit nudc lic cao nhat 1a 8 m.

. 15mo o 15m
] 1 ~
L = =
T T T
4
/
>
<|E 2 8m
% cao nha‘it@ £
I 7 7 AWM _ 7

25m  0.5m

h
2.5m

Hinh 3-10. Cot vugt séng va khoang cét vugt sdng
Can cif vao hinh v& 3-10 vé khoang cot vugt song, nhan thdy chiéu cao
cot vuot s6ng cin thoa man:
hzh +f+h,+b,+h, (3-41)
Trong dé:
- f: B6 vong
- h;: Khoang cich tir diém cao treo day téi dinh cot, bao gém chiéu cao
chudi sir va khoang cdch tlr x& t6i dinh cot.
+ chiéu cao chubi st gdm 4 bt x 15 cm = 60 ¢cm
h,=06+0,1=0,7m
- h,: Chiéu cao mat dat chon cot 1di mat dé, h, = 0,5 m
- h;: Do chdn sdu moéng ¢dt, hy = 2,5 m.
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- h,: Khoang cach tir chd thap nhat clia day dan 16i mat dé. Miic nude
song khi cao nhat con cach mat dé I m. Vay:

h,=8—-1=7m.

Cong viéc con lai tinh do vong f cho khodng cot vuot song.

Truée hét can tinh cic ti i cha day AC — 95 theo cong thitc (3-4) va
(3-6). Ciing ¢4 hé tra bang néu ¢6 bang tra theo ving khi hau I, dugc
g, =36,5.10° N/m.mm’, g, = 70,2.10* N/m.mm?®. Ciing tra bang day AC-95, cé:

F,=954mm’ F =159 mm’, E, = 61.800 N/mm’

E. = 196.000 N/mm?; o, = 23.104’—1—; o =12.10 (‘L,
()C OC
. IS
Tinh dugc: a = —2-=6.
F,
aE, +ac,Ey
a, = E -
c + dEA
12.107°.19,6.10* + 6,23.107%.6,18.10" o 1
= 7 2 =19,18.10 P
19,6.10" + 6.6,18.10 C
go _lta _ L+6
" E.+aE,  19,6.10° +6.6,18.10°
=12,35.10%, mm*N
Tiép tuc tinh dng sudt day AC-95 theo trang thdi 8, va bio:
) 5
GAq\ = ?lgh = %-: 78,5. I\J/I'rlrn2
1

O s Bain=[78.5-(23.107°-19,18.10 *)(15-5)6,18.10"] 2 >
6,18.107.12,35.10

= 99,76, N/mm’.
Khoang vuot tdi han cia day AC-95 bang: |
' 4
L - | 240,05 —Omw) | 24618.10°25-5) _
g5 ¥ ([ & Y ( 70,2 T __( 36,5 )2
% A chio 0 A i 10594) 199,76
= 186,25 m. |

Vay, { > I, 1 ing suat 16n nhat trong day dan xuit hién khi c6 bio:
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O e = Cacran = 105,94, N/mm’
Do vong 1on nhat xudt hién khi 6, va 16c do gi6 v = 0 m/s. Cin tim
g suat tuong ng o0, bang cach giai phuong trinh trang thai (3-11):
Peg oo 1*g?
24B0'03\C0max Ak
A0°.365.10°  105.94-200°70,2°10°  191810°
24123510002, 24123510 010594 123510°

- % (0 - Omin)

G!\L‘“max ) Mk
2
24PyCacae PO

G.-\('ﬂmhx (40'25)
O ACOmax (Gactma * 23.24) = 17.98.10°
Giai ra duge o4, = 63,1, N/mm”.
Tir day tinh duge do vong cha khoang cot vuol séng.
2 2 2 n-3
fe ['g;  200°.36,5".10

- = =28
8C AC0 max 8.65,1 m

Cuéi cling xdc dinh duge chiéu cao 161 thiéu cia cot vuot:
h>07+28+7+0,5+25=135m.
Chon ¢6t cao 16m bing cach ghép 2 ¢6t 1i tam bé tong 1T-10 véi doan
g6c LT-6 noi véi nhau bang mat bich. Moi bén b séng dat mot cot chir I,
ghép tix 2 cot li tam bé tong LT-10 + LT- 6 ¢6 hé thanh gidng gita hai cot
chit 11 d€ tang do ving va cing cha cot. Co the dat thém day néo dé tang kha -
nang chong lat cho cot.

3.5. KIEM TRA KHOANG CACH CHO PHEP TAI PIEM DUONG
DAY PIEN LUC VUOT QUA PUGNG DAY THONG TIN

Tuyén dudng day dién luc 10 kV sir dung cot bé tong H8,5, chay qua
cdnh dong, cdp dién cho hai tram bién dp 10/0.4 kV cla xa. Tuyén dudng
diy nay c6 diém vugt qua dudmg day théng tin quéc gia cao 5 m, cdch chan
cot H8,5 la 15m. Biét chicu dai khoang cot 1a 80 m, do vong f = 0,8 m.

Yéu cdu kiém tra va xit If khoadng cdch an todn cho phép giira hai dudng day.

bPudmg day 10 kV dung si ding, chiéu cao treo day ldy bang chiéu cao
cot. Biét ring, theo quy dinh, phdi ddm bdo khodng céch an toan t6i thi€u la
2 m tai chd cdc duding day dién luc chéo nhau, hoac dudng day di¢n luc vuot
dudng day thong tin.
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V6i mat cit nhy hinh 3-10, tri s6 h, dugc xdc dinh nhu sau:

4xf X 4.15.0.8 15)
hy=—~1-2|="22 - = | =20.5m.
| f[l f] 80 [l gp,) ~0om

T day tinh duge khoang cdch thuc t& gidta day dan cla dudng day 10 kV

v day dan duong day thong tin.
h=85-05-5-12=18m<«<h,=2m

Bi¢n phdp xir If thuong diung 13 ché tao mo6t chup ddu cot nhu hinh 3-11
gom cdc thanh thép g6c va gia ¢6 thém thanh giang bang thép det. Véi chiéu
cao chup diu cot 1 m, sau khi chup 1&én ¢ot véi doan giao nhau 1a 0,3 m. cot
cao thém 0,7 m thoa mén quy dinh an toan. Chi can lam | chup ddu cot (cot
B) & gan dudng day thong tin.
ayx by = 15x 15em

a4

< b L 50505,
=
8
§ S
n
(']
=
A B b,
I Al A LA 1
15m hy=12m as
L.______"_=__$9_m__ _l o ayx b, = 18 x 18cm

Hinh 3-11. Kh.oéng cot vugt dudng day théng tin va chup dau oot ty tao

3.6. THIET KE TUYEN DUONG DAY HA AP

Mot tuyén dudng day cap dién cho 1 thon, ding day nhom AS50 (3 x 50
+ 1 x 35), 3 pha 4 day. Trinh tu thiét ké tuyén dudng day nhu sau:

3.6.1. Vach tuyén duong day

bién tr tram bién ap x4, di doc theo tru dudng lang dai 300m. Chon
khoang cot 12 40 m, toan tuyén ¢6 8 vi tri cot. Vi tri 1 1 cot xuat tuyén, vi tri
8 1a cot cudi, vi tri 4 — cot gbce, cdc vi tri con'lai 1 ¢ot trung gian. Mt dudng
lang tuyén day di qua hoan toan bang phing, khong cé doan dudng day nio
virot qua dé, duding giao thong hoac dudmg day thong tin (xem hinh vé).
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3.6.2. Lua chon cot, xa, sir
a) Chon cét

Toan tuyén chon ding cot vuong H7,5 dugc ché tao sin & nha mdy,
¢ kich thuéc mat trén cung clia cot 15 x 15 cm, kich thuéec mat day cot
27 x 36cm, mac bétong 300.

Du dinh tai cdc vi tri cot xuft tuyén, cot cudi, cot géc ding cot kép, cic

vi tri cOt trung gian dat cot don. Téng s6: 11 cot.

b) Chon xa

Xa cot trung gian (ky hiéu X1) dai 1,1 m, 1am béng thép géc L63 x 63 x 6.
Xa cot gbe, cot cudi (X2) dai 1,2 m, ciing lam béng thép géc 163 x 63 x 6.
Kém xa lam bang thép géc L50 x 50 x 5. .

V6i cac cot xuat tuyén, cot cudi, cot géc dung xa kep, tai cdc cdt trung
gian dung xa don. Téng s6: 5X1 + 6X2.

¢) Chon su

Tai t4t ca cdc vi tri cot dung st A-102 do nha mdy st Thanh Tri san
xuat. Tong s6: 44 qua.

3.6.3. Xdc dinh ng suit va do vong ciia day A-50 trong khoang cét

Tra bang véi ddy A-50, ving khi hau I ¢é g, = 27,2.10 * N/m.mm?;
g, = 115.107 N/m.mm?; g, = 118.10 *N/m.mm’
o, =23.10 6%; E, = 6,18.10*N/mm*
C

Khoang vugt 16i han:

=0y | 2208000 ~Oun) _ g 5 | 423107Q5-5) 0
' g5 g (1182 — 27,22).10°

Nhan thay khoang c6t chon / = 40 m < /,, = 73,5 m, ing suit max s&
xudt hién trong day khi 6.
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1
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. 1
0

e % TEEE=————m e =
|

S0 300__-4‘_. 40_0_ _30?__ 50 50|! 3aso ! 400 | '350 o ! 35[] 400
o mmg T Lo 2 T YT

350_ 5il

Cot trung gian (xa X1) th goc (xa X2} Cot cudi {xa X2)

Hinh 3.12. Lap xa trén cot tuyén day ha ap
(hinh chiéu dimg va chiéu bang)

. 54 5
I‘ay GAGmin = UACp = __‘g_h 12? - 78 5 N/I’I’lm \'d
1 1
B=—=—=— =16,18.10".

Es 618107

Giai phuong trinh trang thdi xdc dinh duoc tng suat khi 0_
402.27,22.107°

G abmax —
T 241681072,

40°.27.2°.10°°  23.10°°
24.16,8.107%78 52 16,18.107°

= 78,5 - (40-5)

G?\Omax (G.-\f]manx - 28,26) = 3048,37
Giai ra duoc:

G b = 44 N/mm?

Tir day xdc dinh duge do vong cia day A-50, khoang cét 40 m.

I’g, _ 40°27.2%107°

= =0,123 m
SGAGmax 8.44

f =

SOTTR CAP ity
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3.6.4. Kiém tra khoang cich an toan tir day dan tdéi mat dat
hy=h-f-h, _

Cot chon dung c6 h =75 m, méng chén sduh; =1 m,
hy=75-0,123-1=637m>h, =6m.

3.6.5. Kiém tra kha nang chiu luc (uén) cua cot trung gian
- Céc tai trong tic dong lén cot:

Luc gio tac dong 1én cot:

9,81 9,81

P = _16_a_c_\;2_1? = - 075153513 = 1098 N

Trong d6 dién tich mat cot chiu gié (mat dac) cé canh trén 15 cm, canh
sat mat dat 25 ¢m, cao 6,5 m
_0,15+0,25

F= -——3—.6,52 1.3 m’

Luc gi6 taic dong l1én day:
P,= g, lF=11510"40.50=230N

Tarc gi6 1én cot dat 6 trong tAm mat cot, xdc dinh theo cong thiic:
H = 2a; +a, h  2.0,15+0,25 6,5

o= 22 =044
a, +a, 3 0,15+025 3 m

40cm 4Py

—— —

3416

- | ri—l
I Y
N | % LE P

Mat cat A- A
Hinh 3-13. Kiém tra kha ning chdng udn cdt trung gian

Tong momen uén do ngoai luc tic dong lén cot:
M, =nXM = 1.2[4.230 - 6,5 + 1098.2.44] = 1039(0,9 Nm

Kha niang chéng uén cia tiél dién cot sat mat dat:
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M, = mR,.F (h, —a)=1,1.20600.3.2,01 (40 - 3,5) = 48 380 Nm
M, <M, cot lam viéc an toan.

3.6.6. Kiém tra kha nang chiu lurc clia cot géc

C6 hai kha nang xay ra tinh trang lam viéc niang né véi cot goc.

- Luc kéo day 16n nhdt (truong hop vi du nay 1a lic ©
tai trong dat 1én cot chi 12 tdng hop cic luc kéo.

wim ¥V = 0): liic nay
- Luc gi6 bao 16n nhét. Lic nay tai trong dat 1én cot gém luc gid 1én
day, luc gi6 1én c6t va luc kéo day & 25°C (khong phai 1én nhat).

a) Xét truong hop luc kéo ddy l6n nhdt

Vi day tao véi truc mat chiu luc ciia cdt gée 60° nén luc kéo day dat vao
cotla T\, = T. Duong day gém 3 x 50 + 1 x 35, nén tong luc kéo day dit lén
dinh cét la:

T,=30,.,.50 + L.5.35
T,=3.78,5.50+ 1.78,5.35 = 145325,5 N
Mémen tinh todn tdc dong 1én tiét dién sit mét dat cha cot

M, = 1,3.6,5.14525,5 = 122736 Nm

b) Xét truong hop gié bdo lon nhit

- Luc gid tic dong 1én cot (2 cot)
P,=2.1098 =2196 N

- Luc g6 tac dong lén day (3 day 50 + 1 day 35)
P, = (3g,F,, + 1g,F ) sinb0°

V3

=(3.115.50 + 1.138.35)4OT= 764 N

- Luc kéo ctia day: cdn tim 8,;, (6 = 25”) bang cdch gidi phuong trinh
trang thai theo 6 .,
_40%415%10°% g5 407272210 23107
24.16,8.10%c7, | " 24.16,8.10°.78,57  16,18.10°°

thm

(25-5)
Giai ra dugce o,,, = 61 N/mm’*

Luc kéo clia day 1én cot la:
T,=3.61.50+1.61.35=11285N.
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Téng momen tinh todn tac dong lén day 1a
M, = 1,2(2196.2,44 + 764.6,5) + 1,3.11285 = 136806 Nm.

Keé( luan: véi ca 2 truomg hop M, > M, = 2.48380 = 96760 Nm

C6 2 bién phép khac phuc:
- Mua loai c6t c6 siic bén cao ché tao vdi thép 2512C ¢d R, = 33400 Nfeny'.

Khi dé:
M,, = 1,1.33400.3.2,01 (40 - 3,5) = 78445 Nm
M, = 136806 < 2.78445 = 156890 Nm
- Dat day néo cho vi trf cdt gée néu dia hinh cho phép.
Pe Tqg
T T
T T T T

/[ LN
\ \ \ /T/ ) b

T T T

6.5m

™ 2 44m

AlA

W2 G AR

Hinh 3-14. Luc kéo day ¢dt géc va hai truéng hop tinh toan

3.6.7. Kiém tra kha nang chiu luc cia cot dau va cudi

Cot dau va cudi tuon chiu hue day kéo vé mot phia.
Ty
Td max f
l Hudng gi6
= 5 &
w 1%+ P.
T T T
T =
il
=T
o
AlA AlA
§ A/ v/

Hinh 3-15. Lyc kéo day cot cudi va hai trudng hgp tinh toan
Tuong tu nhu véi cot géc, cot cudi ciing duge tinh cho hai trudng hop.
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a) Truong hop luc kéo day lon nhat
T, =30 F,
=3.78,5.50+ 1.78,5.35 = 145255 N
M, = 1.3.6,5.14525.,5 = 122736 Nm

Fe+ 1o

mdn "

b) Truong hop gio bdo lon nhdt
Lic nay lay hudng gié nguy hi€ém nhit véi cot cusi la théi doc tuyén
day (P, =0)
- Luc gi6 1én ¢t
P =2.1098=2196 N
- Luc kéo cua day
& ltic bio, 0 = 25°C, da tinh duoc & trén, o, = 61 N/mm?
T,=3.6150+1.61.35=11285N
Toéng momen tinh toan 1én mat A-A clia cot
M, =122196.244 + 1,3.11285.6,5 = 101787 Nm
Nhu vay M, > M, = 2.48380 = 96760 Nim
Céc giai phap:
- Mua ¢t ¢6 siic bén cao.
- Dat diay néo néu dia hinh cho phép.

- Riit ngan khoang cot lam gidm luc kéo ctia khodng cot cudi.

3.6.8. Thiét ké méng cot

D¢ tién thi cong, 14t ca cic loai méng déu 1a méng ngin khong ¢ap.
Toan tuyén cé 3 loai: méng trung gian, mdng cdt géc, méng cot cudi. Kich
thudc va chiéu dat cot, mong so véi huéng tuyén day cho trén hinh 3-16.

a) Kiém tra khd ndng chéng ldt ciia méng cot trung gian

Méng ngan duge kiém tra theo céng thitc (3-37)

kS € PL (ILE, + F.Q,)
1

Tra bang, ¢6 hé s6 an toan k = 1,5.
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Vi kich thudec méng 1 x 1,2 x 1 m, ving dat sét pha cat am tu nhién,
tinh duoc cac tris6 F|, F,, F, E

, H
F, = 1,5[3(

=

+ lthz(p] + 0,5

= |

o

Huang tuyén
Huéng tuyén

- —  — . —-

Huéng tuyén

=
§==
1

©
E|

1.4m | 1.2m

H
b)
Hinh 3-16. Cac loai mong cdt trén tuyén day

a) Méng cét trung gian; b) Méng cdt géc; ¢} Mang cbt cudi

TV

1.2m

im
1.2m

a) c)

H 12 do cao trung binh dat céc lyc ngang vao cot. Da tinh dugce luc gid
1098 N dat & d6 cao 2,44 m, Iuc gi6 1én day 230 N dat 6 d6 cao 6,5 m, vay:
1098.2,44 + 4.230.6,5
T 71098 + 4.230

F, =15 [4—’3-[4’13 + 1]0,8392} +0,5=10,68

=43 m

1
2 d 3 1,2
F,=(1 +tg°p)1 + 1,SHIg<p) =(1+0,839°)(1 + 1,5—1—0,839) =427

F.=(1+ tgzq))%+ tgp = (1 + 0,8395% +0,839=2,74
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o

_ _ bhk, _an —
= 50 + tggy [0t + CUL- 6] =

_ 1.1.1.2
~ 0,467(0,467 + 0,839)

Q=Q.+Q,+Qs+Q,
Cot 7,5 m ¢6 trong lugng 820 kG — Q, = 8,04 kN
Moéng bétong ty trong 24,5: - Q_=1.1.1,2.24 5 =294 kN
Trong luong day trong khoang cot: Q, = 2,72.107 40(3.50 + 1.35) = 0.2 kN.

[0.5.14,7.1+0.39(1 - 0,218%)] = 26,038

Trong lugng xa si:
Q,=0,3kN.
Vay Q,=8,04+29,4+ 0,2+ 0,3 =37.94 kN.
Cudi cung kiém tra dugc kha nang chiu lat cda mong cdt trung gian:

l

1,5(1,098 + 0,92) < 10.68

(4,27.26,038 + 2,74.37,94)

3,027 < 20
Méng lam viéc an toan.
b) Kiém tra méng cot goc
Moéng cot géc ¢6 cic kich thude 1,2 x 1.4 x 1m. Kiém tra theo diéu kién
£i6 bédo 16n nhat.

Po treo cao trung binh cdc luc .

2196.2,44 + 764.6,5 + 11285.6,5
2196 + 764 + 11285

H=

= 5,87 m.

Tuong ty, tinh duge F, = 16,65: F, = 4,73; F, = 3,22; E, = 31 26.
Vicotkép: Q. =2.8,04 =16,08 kN

Q, =12.1,4.1.24,5 = 41,16 kN

Q,=0,2 kN

Q, = 0,5 kN

Q,= 16,08 + 41,16 + 0,2 + 0,5 = 57,94 kN
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Cot trung gian géc k = 1.8,
1

1.8(2.198 + 0,764 1.285
S(2, + + 1 > 16.65

(4,73.31,26 + 3,22.57.94)

25,65 > 20,1
Diéu kién chdng 1at khong thoa min, ¢t lam viéc khong an toan.
Tang kich thudc méng 1én 1,2 x 1,4 x 1,2 m, tinh todn lai thay diéu i(iff:n
chong lat thod man. ¢t lam viée an toan.

¢) Kiem tra mong cét cuoi

Tuong tu nhu méng ¢ot goc, moéng cot cudi ¢6 kich thude 1.2 x 1,4 x 1,2,

Ghi chii: Cac cot gée, ¢t cudi chon sau thém 0,2 m khéng vi pham
kKhodng cdch an toan tir ddy dén mat dat, vi thé van dung ¢6t H7,5 ma khong
can dang loai H8.5.

3.6.9. Tinh toan noi dat cho cot duong day ha ip 0,4 kV

Theo hinh 3-17 dudng day 0.4 kV chi cdn 3 diém ndi dat an (odn va n6i dat
lap lai G cot s0 1, s0 4 va s6 8. So do tinh todn néi dét (& hinh 1-16 chuong 1).
Cong thic tinh di¢n trgs ndi dat (1-77 chuong 1). Theo 6 liéu dia chat, dién trg
sudt cua khu vue dudng day di qua vio mba mua p = 0.21.10° Qcm. Vay dién
trdf sudl idn nhit vao mua kho bang:

Py =k ,.p=15021.10"=0,315.10* Qcm.

Du dinh diing coc néi dat bang thép goc 1.60 x 60 x 6 dai 2,5 m, ma
kém nhdng ndng. Dién trd nai dat cla ¢ bang:

R, =0.00298.p, = 0.00298.0,315 9,4 Q

Theo bang 1-13 chuong 1. ving dit ¢6 p < 10*Q cm chi can R, < 10 Q.
Vay chi ¢an 3 coc ndi dat cho 3 ¢ot 0 1, 50 4 va 56 8.

T coc néi ddt ndi lén xa bang thép ¢$10 ma kém nhing ndng (dé chdng
ri). Mot dau day thép han dién vao coc ndi dat, dau kia day thép han con co
d¢ néi vio xa. Thuc hién ndi dat 1ap lai, dung mot doan day A35 dai 0,5 m,
mot dau dung ghip ndi vao day trung tinh ctia duomg day A335, ddu con lai
kep ddu cot ¢35, ddu cot nay bat clng véi con ¢ diy thép néi dit vao xa.

Puong day ha dp di qua viing dan cu, dé dam bao an toan, day noi dat
duge uén vao 6ng nhua $16 véi do dai it nhat 2,5 m. Mgt dau dng nhua
chon xudng dat, dau con lak tir chan cot 1én cao theo ¢dt it nhat 2 m.

Cdc th dién, hdm cong to ciing phai thuc hién ndi dit dé dam bao an
toan cho ngudi quan 1i, van hanh va dan cu gan doé.
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3.7. THIET KE TUYEN PUONG DAY TRUNG AP

Tuyén dudng day 10 kV, cdp dién cho xi nghiép lién doanh 10 kép day

AC-120, di qua canh dong mau ving ngoai 0 phia Bac Ha Néi.

Trinh ti thi€t ké nhu sau:

3.7.1. Cac s6 liéu vé day AC-120 phuc vuo cho tinh toan

~ Ma day

Vit lidu
e

_ACI

Bang 3.12. Ti tai cua day AC-120

3.7.2. Lua chon ciac phan tir cua dudng day

a) Chon khodng cot: I = 100 m

A _1_12____ .22 __?4__;9 . 53,2 . 768
Badng 3.13. Bic tinh ¢d |i cba day AC-120
2 z o T X
L N!mm_ E, Nfrnm a, oC B E
TV B8O 23108 i 18,23.10°
NI 186100 12.1¢° 51.10° |

b) Chon cét: Du dinh cho 2 16 day di trén mot cot, day dan 3 pha dat
trén 3 x2 cach nhau 1 m (hinh 3-18), ¢6t chon sau 2 m. Vi thé chon dung cét
li tam cao 12 m (LT12). Tai cdc vi tri trung gian dat mot cot LT12B, tai vi tri
dau va cudi tuyén day dat 2 cot LT12C.

Co mua tai xi nghiép bétong li thm Pong Anh 6 cic thong s6 cho theo bang.

Badng 3.14. Thong sd ki thuat cua cot li tam LT12

e Quy cach - T
_te#t | pypH,mm Mac wtong vom | MK} ke

LT12B8 1901"330 12000 400 0,44 4200 720

LT12C 190/330-12000 400 | 044 900

¢) Chon xa, sit

Céc cot trung gian ding xa don X1

Cot dau cudi diing xa kép X2

Xa lam bang thép goc L73 x 73 x 7, dai 2 m.

K&m xa va chong xa diing thép géc L60 x 60 x 6.

Chon ding st ditng thuy tinh do xi nghiép thuy tinh cdch di¢n Hai
Phong san xudt.
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d) Chon méng cot
Chon diing méng khong cap.

Vi cot trung gian méng 6 kich thude 1 x 1,2 x 2 m.

Vi cot dau, cudi mong cd kich thude 1.2 x 1.4 x 2 m.

X2 - Xa |3p cdt neo

S at =2

Hinh 3-18. Xa X1, X2 trén cot

Hudng
tuyen

23]
0
[

=

m

AN

2.0m

{ |
1 |
f I
[ I
| |
1 |
1 |
[ |
| |
| I
1 |
[ |
[ |
i I
I |
I |
[ |
1 |
I i
1 |

_—— r‘— -

1.2m
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|
|
|
|
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|
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E
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Hinh 3-19. Méng cbt LT12 cho cét trung gian va cét cudi
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3.7.3. Tinh (ng suat va dj vong

Tir cdc thong s6 trong bang ddc tinh cha day AC-120, tinh dugc theo
cdc cong thic (3-14) + (3-19):

a=523, 0t = 18.84.10%, E = 83,17.10°
G
Véio,, = %‘l = 76N/mm? xéc dinh dugc dng suat day AC tai 8, va v, .
G e = 99.14 N/mm’, 6,5, = 106.6 N/mm’
Khoang vuot 161 han

R S#i N
lo= 19 "2 ) > =167m

76,6.10° )" (34,9.10 ]
106,6 99,14
Vi khoang cot cha tuyén day thiét k€ / = 100 m < [, ng suat trong
day dan s€ xuat hién khi 0.

Giai phuong trinh trang thdi (3.11) voi:
- Trang thdi m: g, = £, Gxce = Gacomin. Om = 3°C
- Trang thdi n: g, = g,. O, can tim, 0, = 40°C
(M dUOC O (0, = 54,22 N/mm’
Tl day xac dinh duge do vong

. g, 100°.34,9.10 °

= = =08
SGA(.‘.(}milx 8.54.22 "

3.7.4. Kiém tra khoang céch an toan

bicu kién kiém tra
hy=h-f-h -h,>h_

h - chiéu caocot, h = 12 m

t-dovong, =08 m

h, - khodng céch tir diém treo day wén xa dudi citing dén dinh-c(f)l h,=2m

h, - do sauchon cot, h, =2 m |
h,=12-08-2-2=72m>6m

Vay dam bao dicu kién an toan.
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3.7.5. Kiém tra uon cét trung gian

Cot trung gian khi lam vée chiu luc gio bao tdc dong 1én than ¢Ht va téc
dong 1én 6 day AC-120 trong khoang cét.

Tai trong gid 1én cot:

P = 9—’8—1()(.(3.\9.1? =28 0,7.0,7.35°.2,6 = 956,87 N
© 16 16
trong do:
I - dién tich mat ¢t chiu gié

d, +d, 190 + 330

F = (h—hy) = ——5——.10= 2.6 m’

Tai trong gid 1én mot day:
P, =g, [0 =682.10°.120.100 = §18.4 N
Luc gi6 1én day dat vao cot 0 cdc ddocao 10 m, 9 m va8 m

Luc gi6 dat vao cdt ¢ do cao

2d, +d, h _ 2.190 + 330 10
H= 2l 22 — - & =455
=T 3T 1904330 3 m

Tong momen tic dong ién tiét dién cot sat dat
M, = n[EM; + 10%2M; ]
M, =2.818,4(10 + 9 + B) + 956,87.4,55 = 48547,3 Nm
M, =1.2[48547.3 + 0,1.48547,3] = 64082,4 Nm

Quy déi moémen tinh todn vé luc diu cot

P - N:ln _ 64{1%2’4 — 6408.24 N = 653,23 kG

P, =653,23 <P, = 720 kG: 0t lam vi¢c an toan

3.7.6. Kiém tra uén cot cuoi
Cot cudi luon bi kéo vé mot phia bai sitc kéo cha day. Luc kéo mot day la:
T = G actmin- Fac =99.14.137 = 13582,18 N

Moémen tinh todn 16ng dat [én tiét dién cot sat mat dat:
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M, = n[2Th, + 2Th, + 2Th,]
M, = 1,3[2.13582,18 (10 + 9 + 8)] = 953469 Nm
Ligc tinh todn guy vé ddu cot la

M, _ 953469
h 10

Cot cudi ding 2 ¢ot LT12C c6 luc dau cot cho phép 900 kG.
Vay P, =9719 > P, = 2.900 = 1800 kG.

P, = = 95346 N = 97192 kG

Cot 1am viéc khong an toan. Do di¢u ki¢n dat dai, cho phép quyét dinh
dat cho ¢6t cudi 2 day néo.

3.7.7. Kiém tra moéng cét trung gian

Cong thiic kiém tra

k.S< FL (F,.E, + F..Q,))
1

V61 hé s6 an toan c6t trung giank = 1,5
Téng luc ngang tic dong lén cot
S=6.818,4+95687=587kN
V&i dat sét pha c4t am tr nhién tinh duoc:
F,=12,03; F,=298; F, = 1,86; E, = 60,55
Tinh Q,:
Trong lugng ¢cot: Q. =0,44.245=10,78 kN
Trong lugng mongQ, =1.1,2.2.245=588kN
Trong lugng day: Q, = 34,9.10 100 (3.120) = 0,896 kN
Trong luong x4, si: Q, = 0,5 kN
Q,=10,78 + 58,8 + 0,896 + 0,5 = 70,98 kN
Vay: |

1
12,03

8,805 < 22,6.

1,5.5,87 <

(2,98.60,55 + 1,86.70.98)
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3.7.8. Thiét ké mong day néo

Moéng day néo dugc ch_c‘:".tz_io bang bétong c6t thép mac 200 cé kich
thuée 1,0 x 1,5 x 0,3 m, chén sau 2 m.

Day. néo 1am bang day thép bén ¢6 6, = 685 N/mm’, ¢d ¢14. Cot duoc giit

bang 2 day néo, cdc day néo lam v6i mat dat goc 45° va tao vdi nhau poc 60°,

N
2z 7 S /
% ET
[aY]
aj) 7
SO SRR

Hinh 3-20. Bo tri day néo cho cot cudi
a) Hinh chi€u bang; b) Hinh chiéu dimg.

a} Phdn b6 luc trén day néo
Phan trén da tinh duge luc ddu cot cudi P, = 95346 N
Kha nang chong uén clia cot kép P, = 18000 N
Vay hai day néo con phai chiu luc
T,=P,-P, = 77346 N
Chiéu xudng mat phing hai day néo (géc 45°) ¢6
T, = 77346.\/2 = 108284 N
M&i day néo chiu mot luc kéo Ia: T, = T, = 108284/+/3 = 59445 N
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b) Kiém tra khd ndng chong nho ctia mong
Lo
kT< 5 vh*ba
V&1 méng cudi, k =2; T'=59,445 kN
Tra bang v&i dat sét pha cdt dm o nhién duoc:

p=40"n=0,504, A=1704: B=0,587.y= 14,7 wrd/h = % =05 tra

ra & = (0,62,
Tinh dugc:
el 2
- cos“ (B + ) - cos” 85 - 217
cosP(cosP — sin @) cos 45(cos 45 — sin 40)
=X -En) + %%A(l - E’B)
. ) w22 .
Ao=217(1-0,62°.0,504") + 315" 1,704(1 - 0,62°.0,587)
A=31
Vay:

2.59.445 < % 14.7.2.1,5.3.1

118,89 < 136,71
Vay mong néo lam viéc an toan.
¢) Kiém tra khd ndang chiu kéo cia day néo & 14
Kha nang chiu kéo ciia day thép bén J14 la

14y
T,=Fo,= n[-z—-] 685 = 104.05 kN

T,p = 104,05 > T, = 59,445

Chon thép bén & 14 1am day néo 1a thoa man.

128



AY 0} de Buny Aep ugAnj o0p 182 18W BA BUBQ 18I "L28 YUIKH

129

_ 300 | 209 | 203 | 500 | _ 209 | 9 ¥ (9 x 0@ eip dan|
_ Pz - - - _ - ON. |
N HA LI W 147 bugw oy |
T 9 9 9 2 (enb) yun g1 BUnpps
4.4 X1 XL Xl e BX [E0]
AT :ANRTI azill gzt RILR 100 1807
oot [ oo 00t "ol | L9 Bugowy
NJAML 300 LYO LYW
)\ — )\ — )\ ——— \l\ }/
i ,
O O O OO=~— NIANL ONYE LYW
.h Olvg wesnj

HOTTK CAP DIEN



3.7.9. Kiém tra mong cot cudi
Céc day néo chiu phan 16n lyc kéo, vi méng ot cudi lam viéc it nhe
nhang, khong can ki¢m tra chong lat.

3.7.10. Tinh néi dat cho cot dudng day trung ap

Cic cot duong day trung 4p (2 6 kV) déu phdi noi dat tat ca cac cdt. Dien
trd noi dat tinh todn tuong tu nhu cot dudng day ha dp. Theo bang 1-13 chuong 1,
viing ddt dudng day thiét k& di qua c6 p < 10° Q cm, chi can R, < 10 Q. Vi vay
moi ¢ot chi cdn 1 coc néi dat ¢ kich thude L 60 x 60 x 6. dai 2,5m, ma kém
nhiing néng. T coc néi dat ndi lén xa bang day thép ¢10 ciing ma kém
nhiing néng dé chong gi. Mot didu day thép duge han dién vao coc noi dat,
dau con lai han 3 con ¢ néi vao 3 xa § trén ¢ot bang oc vit.

3.8. THIET KE TRAM BIEN AP

Tram bién dp thudng c¢6 may dang két cdu nhu sau: tram treo, tram bét,
tram kin, tram tron bd. Cén can cit vio dicu kién dat dai, moi trudng, mi
quan, kinh phi v.v... @€ lua chon ki¢u tram thich hop cho timg cong trinh,
timg doi tuong khach hang.

3.8.1. Tram tron b

Tram tron bo la tram di ché tao, ldp dat sin toan bd céc phan tr cia
tram (bién dp, thiél bi cao dp, ha ap), tat ca duge dat trong mot container Kin
¢6 ngan chia thanh 3 khoang (khoang bién 4p, khoang cao dp, khoang ha ap).
Container dude ché tao dac biét chiu dugc moi thai tiét, chiu duge va dap.
N6c 1a mdi che mua ning. ddy 1am bing bétong dac biét chiu duge am o,
¢6 kha niang chéng tham cao. Céc khoang ciing duge ba tri linh hoat vi tri lan
kich thude dé cé thé sir dung thich hop trong diéu kién ché dat rong hep khdc
nhau. Cic tram bién 4p tron bo duoc ché tao dién dp tir 7,2 kV dén 24 kV, may
bign dp tir 1000 kVA trd xudng, véi thi€t bi cao, ha ap da dang. Nguoi dat
hang chi cdn gifi cho nha ché tao (truc tiép hodc thong qua cac dai li) so do
nguyén 1i tram cling céc yéu cdu ki thuat chi tiét 12 ¢6 thé nhan duge mot
tram tron bo nhu ¥,

Ciing ¢6 thé mua mot tram tron bo khong ¢6 mdy bién dp, sau d6 mua mdy
bi¢n dp khdc dat vao. Cling luu ¥ 1a nha ché tao da lap dat sdn bo phan chd dau
vio hé thong tiép dia. Khich hang (ngudi thiét ké) phai thuc hién mot hé thong
tiép dia nhu véi moi loai tram khéc (R, <4 Q) cho tram tron bo nay.
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Tram tron bo an toan, chic chén, gon nhe, thiét bi cao dp dugc céch
di¢n bang SF, khong cdn béo tri. Tram ndy dung thich hop cho khédch hang
¢6 von dau tu cao, diéu kién d4t dai chat hep va yéu cdu cao vé mi quan (nhu
céc dai sit qudn, khdch san sang trong, khu van phodng dai dién, nha khdch
Chinh phi v.v..). _

Tram tron bo c6 thé mua cha hing SIEMENS, ABB va cic hang khdc.
Sau day gidi thiéu vai loai kiéu tram chon b6 clia SIEMENS. Céc tram tron
bo caa SIEMENS c¢é céc thong s6 ki thuat chung nhu sau:

bién 4p cao ap: 7.2kV,12kV,15kV, 17,5kV, 24 kV

Pauw cép ra cé dong dinh mic: 400 - 630 A

Dong dinh mufc phia cao ap 200 A

Nhiét d moi truong dat tram: tir -30°C dén +55°C

Bo tri cdc khoang va kich thudc, trong lugng céc tram bién 4p tron bo
cua SIEMENS cho trong bang.

3.8.2. Tram treo

Tram bién dp treo la ki€u tram toan b cdc thiét bi cao, ha dp vh mdy
bién dp dugc dat trén cot. Rieng th ha 4p ¢6 thé dat trén cot, canh méy bién
dp, ciing c6 thé dat trong budng phan phdi xay duéi dat, ty theo diéu kién
bao vé an toan, dicu kién ddt dai va yéu cdu cha khdch hang. Tram bién dp
treo ¢6 vu diém la ti¢t kiém dat nén thudng duge ding cho céc tram cong
cong d6 thi, tram bi€n dp co quan. Tuy nhién-vé lau dai, loai tram nay cling
vo1 duong day trén khong s€ 1am mat mi quan d6 thi.

C6 the tham khao két cau va kich thudc mot tram treo trén hinh 3-21.
Hién nay, d¢ ddm bao an toan, chi cho phép dung tram treo cho ¢& mdy bién
ap 250 - 35/0,4 kV va 400 - 10(6)/0,4 kV tr& xudng.

3.8.3. Tram bét (con goi la tram cot)

Tram bién dp kicu bét (hay cot) thudng dugc diing phd bién & nong thén
hodc co quan, nhitng noi ¢6 di¢u kién dat dai cho phép. Vdi tram nay céc
thi€t bi cao dp dat trén cot, mdy bién 4p dat trén bé ximang duéi dat, i phan
phoi ha dp dat rong nha xay maéi bang. Xung quanh tram xay tudmg cao 2m
(tuong c6 thé xay doi hodc xay con kién bd tru) cé clra sét, cé khod chéc
chan. Nha phan phéi phai ¢6 mai doc 3% dé thodt nudc, cita ra vao ¢ khod
va kin, phai 1am cira thong gi6, phia trong ¢6 dat luéi mat cdo dé dé phong
chim, chuét, rin (xem hinh 3-22).
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3.8.4. Tram kin (tram trong nha, tram xay)

Tram bi€n dp kiéu kin (trong nha) dugc ding & nhimg noi can an toan,
nhiing noi nhiéu khéi bui, hoi hod chat n mon v.v... Tram thuong duge bo
tri thanh 3 phong: phong cao ap dat cdc thiét bi cao 4p, phong may bién ap
va phong ha dp dat thiél bi phan phéi ha dp. Ciing cé thé chi gém 2 phong,
trong d6 mdy bi¢n dp va thiél bi cao dp dat chung mét phong c6 ludi ngan,
Véi tram 2 mdy bi¢n dp c6 thé bo tri 3-4 phong. Néu dat chung 2 BA mot
phong thi ti€t kiém dugc trdng xay nhung s¢ nguy hiém khi mot mdy xay ra
chdy né. Dt méi may mét phong s& t6n kém hon nhung mirc dé an toan cao
hon. Ciing c¢dn tuy theo luyen vao la cap hay dudng ddy trén khong dé bo uf
cho thich hop.

Vi tram nay can xay ho diu sy c6 dudi bé may bien 4p, can dat cita
thong gid cho phong mdy va cdc phong cao, ha dp (c6 che u6i mét cdo) cia
ra vao phai c6 khod chéc chin va kin dé phong chim, rén, chuét.

C6 the tham khdo vai két cau tram kin 1, 2 mdy bién 4p trén cdc hinh
3-23,3-24, 3-25.

3.8.5. Thiét ke hé thong néi dat cho tram

Tat ca cdc tram bién dp cia hé thong cap dien déu phai 6 he théng ndi
dat voi R, < 4 Q. Trong phén nay thigt k€ he théng ndi dit cho tram bét dat &
nong thon ¢6 kich thude 6 x 9 m (hinh 3-23). Biét p = 0,4.10° Qem. Coc tiép
dia dung thép géc L60 x 60 x 6, dai 2,5m, ma kém nhing néng.

Dién trd suat tinh todn cla coc bang:

Pu = Ko = 1,5.0.4.10° = 0,6.10" Qcm.
bign trg cua 1 coc ndi dat bang:
R, =0,00298.p, =0.00298.0,6.10° = 17,88 .
So bo xac dinh sé coc:
R;. 17.88

= e _ = 5,58 coc.
n n.R,, 084 8 coc

Lay tron 6 coc, trong d6 1, = 0,8 (tra bang). Mach vong néi dat chon
bén trong tudng tram co chu vi (5 + 6).2 = 22 m. Thép det 40 x 4 ma kém
nhing ndéng, chon & do sau 80 cm.

Dién trd sudt tinh toan clia thanh chon sau 80 cm bang:

Pur = Kkppp = 3.1.5.0,4.10* = 1.8.10° Qem



Tra bang B. 11-15 ¢ k, = 3.

Dién trd thanh néi dat bang:

2
R, - 03660y lg[ 2P ]

! b.t
0,366.1,8.10° (2.22002]
Ry = 2200 1 480 13,4 €
Tra bang tim n; = 0,45, tir day xdc dinh duogc dién trd noi dat thyc 1€
cita thanh:

. Ry 13,4

Ry = —L=_—"-=2877Q
T n 045

Dién trd ndi dat cin thiét cla toan bd n coc bang:

4R 428,77

= - —46Q
e T R4 BT~
S6 coc cin phai déng'la:
R, 17,34
= = = 4,?
1= R, 0846 coc

Tém lai, thi€t k€ hé théng ndi ddt cho tram nhu sau: ding 6 coc thep
géc L 60 x 60 x 6, dai 2,5 m chon thanh mach vong 22 m, néi vdi nhau bang
thanh thép det 4 x 40 dat cach mit dat 0,8 m (xem hinh 1-15 churong 1)

Dién trd ndi ddt thuc t€ cia hé thong R, < 4€QL

Cach néi cac thi€t bj cha tram bién 4p vio hé thdng ti¢p dia nhu sau:
Tir h¢ thong tiép dia lam san 3 diu n6i (con goi 1a con bat).

- Trung tinh MBA phia 0,4 kV néi v6i con bai | bing day déng mém
M-95,

- Péy clia 3 chdng sét ndi véi nhau va ndi v6i con bai 2 bang day thép
5 10.

- Toan bé cdc phdn bing sat & tram: cbng tram, vo may bién dp, vo t
phan phéi... ndi véi con bai thit 3 bang thép $10. '
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1. May bién ap; 2. Ddu cép cao ap; 3. TG cao ap; 4. Cac i ha ap;

Hinh 3

5. Thanh cai ha ap; 6. Thanh cai cao ap; 7. Ranh cap; 8. Thong gi6
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Chilong 4
THIET KE HE THONG CAP BIEN CHO KHU VUC BO THI

4.1. XAC PINH CONG SUAT CAN CAP CHO CAC POI TUQNG
SUDUNG PIEN

Pimg vé mat cdp dién, do thi 1a khu vuc phite tap, da dang hon nhiéu so
v6i cong nghi¢p va nong thon. Ngudi ki su néu khong ¢6 ¥ thie trach nhiem
nghé nghi¢p. thi¢u cong phu tim hicu, khao sdt ki ludng timg déi tugng thi
kho ma xac dinh duge tuong doi chinh xéc yéu cdu cap dién cho khu viIC
thiét ké.

4.1.1. Xdc dinh phu tai sinh hoat gia dinh

Khdc han v6i néng thon cé mic song khong chénh léch nhiéu, mie
s6ng cia cu dan dé thi hét sic khic nhau. Nha nghéo chi & 1, 2 phong nho
véi mic ding di¢n rat thap, méi thang vai ba chuc s6 dién cho quat, dén vi
tivi. Khd hon mt chit thi ¢6 thém ban 13, bép dién, tim néng lanh. Nhiéu
gia dinh gidu c6 xay biét thy cao tang véi ddy di tién nghi hién dai nhat, ké
ca 1o suot mua dong, dicu hoa nhi¢t do mia he, méy hit bui, mdy cit ¢o, xén
cay, phun nudc, dién ning ticu thu hang thang 1én téi hang tram kWh.

Khong thé 1dy mot chi tiéu diing dién chung dé xdc dinh phu tai tinh
todn cho sinh hoat cta tat ca cic loai ho gia dinh & do thi.

Thuong khi tinh todn cdp dién cho mot khu vue dan cu nao dé, ngudi ta
dung sudt phy tai sinh hoat cho mét ho gia dinh P... KW/ ho. Khi d6 phu
tai tinh todn cua toan khu vue 1a:

P,=P, -H (4-1)

H - s6 hé gia dinh trong khu vuc.

C6 the tham khao tri s6 P, qua bang théng ké sau:
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Badng 4.1. Suat phu tai sinh hoat cho mét hd gia dinh

e Mirc séng cla khu dén cu Cong sudt dat mét hg P, XW Suat::: ;;;lr:;hoat
e 2-3 Cots ]
| Trungbinh 4-5 2:25 |
| Knege ] 6-8 .. EURRUEEE o S
| Dac biét (vi du higt thy, nha cao téng_:_]] _ > 10 =5

Cin nhd 1a s6 lieu P, trén la thong ké cho s6 16n ho, chi ding dé xéc
dinh phu tai tinh todn khu vue, nham chon duge cong sudt tram bién dp va
céc tuyén duong truc. Khi thiét k& ndi that cho mét cian ho, phat cin cif vao
cong suat dat cu thé clia ho gia dinh dé, c6 ké dén h¢ s6 tai v hé s6 dong
thoi clia cdc thiét bi ding di¢n. Cong suit tinh todn dugc dé cap dién cho
mot can ho bao gio ciing 16n hon sudt phu tai sinh hoat tinh chung cho khu
vuc, Cong suat can cip cho hd gia dinh xdc dinh theo cong thic:

Pil = kdtz ktj ‘Pdnu (4‘2)
|

trong dé: kg, - hé 56 dong thoi sir dung cdc thiét bi dat trong can ho;
k, - hé s tai cua thiét bi
Thudng vi khoéng nim duge quy luat hé s6 tai, khi tinh todn cho k, = 1,
trong trudng hop do.

Ph = kdl. Z Pdmi (4"3)
1

Tri s6 cia hé s déng thai k, = 0,7; 0,8; 0,9 tuy thude vao so thict bi
ding dién trong can ho, s6 thiét bi cang nhicu thi hé s6 dong thoi cang nho.

4.1.2. Xac dinh phu tai tinh toan cho khu vuc khach san

Can phan biét nha nghi (nha khach) va khach san. Nha nghi trang bi va
sit dung dién & muc thap hon (chi ¢6 tam néng lanh, khong 6 diéu hoa nhiét
do). Khich san ciling da loai v8i mic trang thiét bi va sir dung dién khéc han
nhau, mixc tiéu thu dién tang lén theo mdc sang trong (sé sao) cua khach san.

D¢ xédc dinh cong sudt téng cin cap cha khach san, nha nghi thudng
dung sudt phu tai trén mot phong khich (phong hai givong).

Pks = Puk.-;P (4'4)

trong d6: P, kW/phong - sudt phu tai trén mot phong khach, tri s6 cé

thé tham khao s6 li¢u trong bang thong keé.
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Can luu y, trong P, khong chi ké dén nhing phu tai dién dit trong
phong khdch ma con ke dén it ca cdc phu tai khdc diing trong khdch san
ngoai phong khach (nhu phong dan cing, karaoke, nha an, nha bép, chicu

sang hanh lang, bao vé v.v...) chia déu cho phong khach.

Badng 4.2. Suat phu tai sinh hoat cho mét phéng khach san P

oks

. Cong sudt g4t cho mét phon Suit phu til cho mét phén
Loai khch san ! khgé!tﬁtl:’,,, w khich tpaok,. KWiphong -
Nha nghi 2-3 1-15
Khach san trung binh 5-7 2-3
Khéch san sang trong §-10 4-5

4.1.3. Xac dinh phu tai tinh toan cho phong lam viéc, van phong

Khu vyc ndy bao gém nha hanh chinh, phdng nghién ciru, phong lam
viéc clia ¢o quan, van phong dai dién. Phdng 1am viéc binh thudmg chi trang
bi chi€u sdng va quat. Phong lam viéc cao cap cé dat thém mdy diéu hoa, 1o
sudi. Trung binh phdng 13m viéc cé dién tich 18 - 24 m® dat mot diéu hoa,
30 - 40 m*® dat hai diéu hod. Cong suat may diéu hoa c& tir 2,5 - 3 kW.

D¢ xdc dinh téng cong sudt can cdp cho khu vic ndy thuong xédc dinh
theo suat phu tai trén mot don vi dién tich P, W/m®.

uvp?

P,=P,,.S (4-3)
Tri s6 P,,, c6 thé tham khdo s& liéu théng ke trong bang, S dién tich, m?

Bdng 4.3. Suét phu tai khu vyc vin phéng

Miic trang bj dign cda van phang P oy WIM?
Khéng co diéu hoa nhiét do 20-25
Cé diéu hod nhiat do 120 - 150

4.1.4. Xac dinh cong suit can cap cho truimg hoc

Trudng hoc & thanh phd bao gdém céc trudng phd thong va cdc trudng
dai hoc, hoc vién. Dién nang cdp cho céc trudng phé théng chi diing dé quat
mat va chi€u séng. Trong cdc trudng dal hoc va hoc vién, ngodi c4p dién cho
cac 1op hoc, cdn cén cap dién cho nha xudng, phong thi nghiém, van phdng,
k¢ tic x4.

a) Xdc dinh cong sudt dién cdp cho truong phé thong

Cong sudt duge xdc dinh theo sudt phu tai tinh todn trén mot don vi dién
tich phong hoc. Néi chung, & thanh phd cdc 16p hoc déu dugc trang bi quat
tran, ¢6 the 1ay P,,, = 15 W/m®. Phu tai tinh toan toan trudng phd thong xac
dinh theo cong thitc (5 - 7 & chuong 5).
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b) Xdc dinh céng sudt cdp dién cho truong dai hoc, hoc vién

Véi trudmg dai hoc, hoc vién vi ¢6 nhiéu déi tuong diing dién, cdn xédc
dinh phu tai tinh todn riéng.

- Khu vire giang dudng: P, - phu tai tinh todn x4dc dinh theo sudt phu tai,
dién tich 18p hoc va s6 16p hoc (cong thiic 5-7) v&i P, = 15 - 20 W/m’.

- Khu vue hanh chinh van phong: P, - tinh theo cong thifc (4.5), va bang 4.3.

- Khu vic thi nghiém: P, - tinh theo céng thitc nhu van phong nhung
sudt phu tdi P, = 25 - 30 W/m’.

- Khu xudng thuc tap: P, - tinh todn phu tai nhu déi véi mot xudng co khi.

- Khu ky tic xa: P, - ky tidc x4 sinh vién hién nay thudng xay phong
24m’ cho 12 sinh vién, 6 giudng ting, bo tri 2 béng dén 100 - 150 W. Tuy
nhién, sinh vién c6 thé duge phép ding quat ci nban 30 W va sinh vién ndo
hoc khuya ¢6 thé ding béng dén riéng cho giudng minh. Tinh trung binh,
thong ké cho thdy, c6 thé 1dy sudt phu tai sinh hoat cho khu vuc ky tic x4
25 - 35 W/m* (nghia 1a tir 50 + 70 W/cho mot sinh vién).

- Chi€u sang cong cdng: P, - tuy theo dién tich hoac chu vi can chiéu
sang, thuong 20 m mot bong 100 W,

- Cu6i clung, cong sudt cin cdp dién toan truong P, bang téng phu tai
tinh todn cac khu vic ¢6 ké dén hé s6 déng thdi

Pr=k, > P (4-6)
|

4.1.5. Xac dinh cong suat cap dién cho khu vuc nha hang

Cin chia ra hai loai: nha hang bach hod va nha hang an uéng vi chiing
co dac thu tiéu thu dién khac nhau.

a) Nha hang bach hod

Cac nha hang nay chu yéu la chidu sang, quat mdt, mot s6 cira hang yéu
cau nhiéu dnh sdng (d6ng hd, vang bac, kinh mét). D xédc dinh phu tai tinh
todn cho nha hang bdch hod, van sir dung suat phu tai trén don vi dién tich,
can 1ay tri s6 thich hop cho timg loai nha hang. ¢6 thé tham khdo sé li¢u
théng ké trong bang 4.4.

Mot loai nha hang bach hoa dac biét 1a siéu thi, trong d6 ngoai chiéu
sang & miic cao cdn dat th lanh, may tinh, diéu hoa nhiét do, mic do tiéu thu
dién trong cac nha hang nay tang vot (xem sd liéu thong ké trong bang 4.4).
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Bédng 4.4. Suat phu tai tinh toan cho nha hang bach hoa

Loainhahang 1 " Pacdiemstdungdien | eywimt
Nha héng bach hos _ .| Chichiéu sang I I T B
e ... _ | Chiusangvaquat [T T4 T
... ._.._._ . |Cheéusangcaocip+aqual o 20
Siéu thi Chigy sang cac cép, diu hos nhiet 100 -

dg, may tinh, td lanh...

b) Nha hang dn uong

Nhéa hang an udng ciing di loai, tir binh dan dén cao cdp. véi mic st
dung dién khdc hin nhau. Nha hang binh dan, chi yéu I thip sing, quat
miét. Nhimg nha hang sang trong cdn ¢6 tivi, tang am, tham chi ¢6 ca diéu
hoa, karaoke, st dung bép dién.

Thong ke cho thdy. véi loai nha hang an usng, chinh xdc hon ca i xdc
dinh phu tdi tinh todn theo ddu khach (s6 chd an) cla nha hang. V&i nha
hang an c¢é K khéch an: :

P,=P,. K (4-7)

Phéi diéu tra k7 méi ¢6 thé xic dinh wrong doi chinh xdc tri s§ suat phu
tai trén mot ddu khach P, W/1 khéch an. Khi khong ¢6 s6 liéu chinh xdc ¢é
thé tham khio céc tri s6 P, trong bang 4.5

Bang 4.5. Suat phu tai tinh toan cho nha hang an udng

Loainh hang anusng B P WK
| Nha hang binh dan . I o S 20230 B
Nha an tap thé co quan e L. %0-40
| Nha hang an bactrung  ° ) _ ...s80-70 o
{ Nha hang an cao cap . ...BO-10D

Ngoai ra, & do thi con mét s6 loai nha hang nhu karaoke may lanh, cit
toc mdy lanh, & d6 ¢4 trang bi mdy diéu hoa, trang phoi am dac biét cho vai
ba khach, suat phu tdi ¢6 the 1én t6i 500 - 1000 W/1 ddu khach. can khio sit
cu thé.

4.2. PHUONG AN CAP BIEN CHO CAC POI TUGNG KHU VUC PO THI

4.2.1. Nguén dién cﬁp cho khu vuc ¢6 thé 1a tram bi¢n dp trung gian
hoac mét dudmg day cao dp di gan hoac mot tram bién 4 ap phan phéi lan can.
4.2.2. Buong cao 4p, vi di trong do thi nén di cép ngadm dé dam bao mi

quan va an toan. Truong hop dudng day qua dai va khu vye cho phép, méi di
duong day trén khong.
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4.2.3. Puong ha dp nén di cdp. Do mat do phu tai do thi 16n, ban kinh hoat
dong céc tram bi¢n dp phan phdi (cling tic 1a dudng truc ha dp) khong nén 16n
qud 250m (1 < 250m) dé dam bdo dé sut 4p cho phép cudi dudng day.

4.2.4. Nén dung céc tram bi€n dp cong suit nho (160 kVA) dua dén gan
phu tai hon l1a ding mot tram cong suat 16n, cap dién cho mot khu rong.
Diéu niy vira lAm giam ton that dién nang, dién dp trén ludi ha dp, vira dé
quan 1i van hanh va ndng cao d6 tin cay cap dién.

4.2.5. V¢ loai tram bién dp: Néu ¢6 diéu kién vé kinh phi, nén ding loai
tram tron bo (do SIEMENS hoac ABB) san xuat, ca BA va thiét bi déng cét
cao, ha 4p duge dat san trong mot khoi kin, néu khong ciing nén chen loai
tram gon, kin dam bao it ton dat dai va mi quan do thi (xem chuong 3).

4.2.6. Vi ban kinh céap dién ha 4p cua cédc tram bién ap do thi 12 ngin,
1iét dién day dan ha dp dugc chon theo diéu kién phat ndng. Khi can thiét sé
duoc kiém tra theo tdn that dién ap cho phép.

4.2.7. N6i chung, cic phu tai sinh hoat d6 thi dugc cap dién tir tram bién ap
mot may. Khi ¢d yéu cau cép dién lién tuc (nhir khdch san, dai sit quan, khu van
phong quan trong v.v...) c6 thé gidi quyél theo mét trong hai gidi phap:

- Pat mdy phéat du phong ¢6 bo wr dong déng cit nguén du phong khi
mat dién ludi va luéi ¢é dién trd lai.

- Pat thém mot tuvén ha dp du phong tit mot tram bién dp khic.

Lua chon giai phdp du phong nao 1a tuy thude vao kinh phi cua khach
hang, vao kha nang cdp dién cla tram lan can va diéu kién dia li khu vuc.
Tién hon ca 1 dat may phdt dién du phong.

4.2.8. Trong thiét k& cdp dién cho do thi, vdn dé an toan phai dugc hét
sitc coi trong, can luu v may diém sau day:

- He théng tiép dia c¢na tram bién ap, tri $6 R, nho hon 4 Q cang nhiéu
cang 161, vi khong may khi ¢é diéu kién dao béi dé chon tiép dia bo sung
hang nam.

- Phai thuc hién ndi dét an toan tat ca cac ¢ot ha ap.

- Phai thuc hién néi dat an toan tat ca cac tu dién, cac hom cong to.

- Phai thuc hi¢n ndi dat lap lai.

- Dam bao hanh lang an toan cho dudng day khong (DDK), cdp, tram bién
ap theo quy dinh.
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4.2.9. Lua chon thiét bi dién

- O nhimg khu vyc c6 diéu kién kinh phi, nén chon dung cdc thiét bi
dong cat cao ha dp, cdp cao ha dp cla cédc hang ché tao ¢ uy tin (cia Bic.
Phép, Nhat, Mi, ABB).

- Thiét k¢ dién cho cic khu chg, can dic bi¢t quan tam dén su c§ chdy
n6 vé dién bang cdch:

+ Chon ding céc thiét bi déng cat, bao vé (cau chi, 4p t6 mat) tin cly;

+ Dung cép chéng chdy, chong nd,

+ Chon vuot cap ti€t dién d¢ tang kha nang an toan vé du phong qud tai.

- Thi¢t bi dién noi thit ¢ thi tfudng rat da dang, nhiéu loai, lam viéc
thi€u tin cay, thi€u an toan, tudi tho rat kém. Khi thiét k& cin twa chon hoac
hudng dan khach hang chon dung thiét b tét.

4.2.10. O nhitng tram bién ap cdp'riéng cho mot co quan, cong ty dién
ban di¢n tai thanh cdi ha 4p ddu ngudn (gidng nhu tram cdp dién cho cong
nghi¢p, nong nghiép), trong i phan phéi clia tram cén dat cdc dong hé do
dém. Cac tram bién 4p cdp dién cho khu vuc dan cu do thi nén dat cong 1o
dau’ nguén, do viec ban dién duoc tién hanh truc tiép véi timg gia dinh theo
cong to riéng, khi dé, tai ti phan phéi cia tram, cin dat cac déng hé ampe,
von dé theo déi dong, 4p va can pha. Cong to hitu cong, cong to vo cong

chung cho toan tram dé theo déi, kiém tra Lon that di¢n nang, nang cao hi¢u
qua quan li dién cho tram bién ap.

4.3. THIET KE CUNG CAP PIEN CHO MOT NHA TAP THE

Nha tap thé thudng duge kién tric nhiéu tang (4, 5, 6 tang), céc can ho
thuong duge xay dimg, b6 tri gidng nhau va mifc dung di¢n néi chung khong
qua chénh léch.

Can cap dién cho moét nha tap thé 4 tAng gém 2 don nguyen téng cong
64 ho nhu hinh 4.1. Dién cap cho nha tap thé duoc 1y tir mot tram bién ap
chung cdch nha 50m. Qua khio sat biét rang cdc ho gia dinh séng trong nha
tap thé ¢é mic séng trung binh thap, khong sit dung diéu hod nhiét do, may

giat va tim néng lanh. Pién nang sit dung trong gia dinh chi yéu dé dun
ndu, quat mit, chi€u sdng...
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4.3.1. X4c dinh cong suat can cap cho nha tap thé

a) Céng sudt can cdp cho toan nha _
Chon suat phu tai cho mot s6 ho ¢é miic sdng trung binh: P, = 2 kW/1 ho
theo (4.1) xdc dinh dugc cong sudt can cip cho toan nha:
P,=P,. H=264=128xW
P, 128

- 1422 kVA
cosgp 0,9

S, =

Liy cosq = 0,9 chung cho nha tap thé

b) Cong sudt tinh todn cho mét cin hé

Thiét bi dién dung trong mot hé gom:

1 b&p di¢n doi 2,0 kW
I ban la 1.0 kW
5 béng dién (2 béng 100W va 3 bong 75 W) 0,425 kW
3 quat (2 tran 1 cay) 0,210 kW
Tivi 0,100 kW

Téng Py= 3,735 kW |
Lay hé s6 dong thoi 0,8 xdc dinh duge cong suat tinh todn cho mot ho.

P, =ky D Pyi=k,P,=083735=2988 kW
1=}
Vay cong suat can cdp cho motho 1a P, = 3 kW

c) Cong sudt cdn cdp cho mot tang cia mot don nguyén (8 ho)

P, =k, HP, =0883=192kW

d) Cong sudt can cdp cho mét don nguyén (4 ting)
P, =k, P.4=085.192.4 = 6528 kW
Ta thir tinh cong sudt cdp dién toan nha bing cich tinh chi tiét ti¥ can
ho, tdng, don nguyén (gébm 64 ho, 4 ting, 2 don nguyén):
P, =k,.P,2 = 1.6528.2 = 130,56 kW
Nhin thdy két qua tinh cong sudt toan nha tir hai cdch c6 tri s& xdp xi
nhau, vay ldy suit phu tai tinh todn cho mét can ho bang 2 kW 13 hop li.
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4.3.2. Phuong an cap dién

Tur tram bi¢n dp chung (con goi la bién dp cong cong) kéo mét dudng
cdp ha 4p vé nha tap thé. Dat mot i di¢n riéng cho méi don nguyén, dé cip
dién cho cdc tang cla don nguyén. Trong méi ti dién, dat mot ap t6 mat
tdng va 4 dp t6 mat nhanh, cap dién cho 4 tang. Méi tang dat mot hdm cong

1o (8 cong td), phia dau vao clia hdm cong to dat cdu dao, ddu ra dat cdu chi
bao vé cong to.

So d6 bo tri dién trén mat bing va so dé nguyén li cap dién toan nha cho
trén hinh 4.1 va 4.2.

4.3.3. Lura chon cic phan t cia so do cap dién

a) Chon cdp tir BA vé nha tdp thé
Déng dién t6ng ciia nha tap thé.
Lo P 128
V3U COS J3.380.0.9
Tra be’mg thiy cap dong 4 18i, PVC, c6 dai thcp, chon trong dat véi tiet
dién 50 mm’ cé L, =215 A, v6i tiet dién 70 m’ ¢6 I, = 265 A. Cép ngudn

nén chon du thira dé phong phu tai sinh hoat tang nhanh —» chon ¢dp PVC
(3 x70+1x35).

Tir don nguyén | — don nguyén 2 chon cip PVC (3 x 25 + 1 x 16).
b) Chon dp t6 mat dét tai tram BA dé bdo vé cdp vé nha tdp thé
Véi Iy = 216,34 A, chon 4p to mét ¢6 I, = 300 A.

¢) Chon tu dién cho méi don nguyén

=216,34 A

Pon nguyén 1 dong, téng 1a dong téng toan nha —> chon A - 300 A.
Pon nguyén 2 dong, t6ng ta dong mot don nguyén, bing:

P, 65,018
\/_Ucoscp \/_38(]0 9
Chon 4p t6 mét ¢6 I, = 160 A.

Cac nhanh ra cia tl cip dién cho mét ting. Dong dién cda 1 tdng bang:
P 19,123
PUcosq  +3.380.0.9

Chon dp 16 mdt nhanh cho 1 tdng c6 [, = 63 A.

L=

=109,89 A

I'-[-

=3232A
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d) Chon tii cong to cho méi tang

Tai th cong to dat: - 1 cdu dao tong 3 pha: 60 A
- 8 cau dao nhdnh | pha: 20 A
- 8 cong to 1 pha 220 V: 20 A

- 8 ¢au chi: 20 A
Dong dién cap cho mot can ho bing:
3
I at =1515A

"7 Ucose 220.0,9
e) Chon cdp tix tu dién tang dén tu cong to
Véi dong dién |, = 32,32 A chon cap CUPVC 3 x 10+ 1 x 6} c6 I = 50 A.
g) Chon ddy dan dén tirng cdn ho
Véi dong dién I, = 15,15 A chon day déng boc cich di¢n PVC (2 x 4)
b1, =38 A
Céc két qua chon dugc the hién & so do hinh 4.2.

4.3.4. Thiét ké dién cho moét can ho

Theo thiét k&, can ho gém 2 phong 14 m’ va 10 m’, khu phu rong 2 m
chay doc tir ngoai vao trong bao gom chd dé xe, bép, nha tam. v& sinh.
Phuong an bd tri dién nhu sau:

- Pt mot cau dao téng vao can hd

4500 , 3500 e
—
3
&
g ‘j
2 3 g
RVES |
yj 9 5 8
| §
‘: PE xe N

Hinh 4.3. Thiét k& dién ndi that mot cin h

1. TG dién - cdu dao tdng; 2. O cim + céng tac; 3. Dén tuyp; 4. Quat;

5. bén sdi dét; 6. Bép dién keép; 7. é cam; 8. Budng day truc M{2.2,5);
9. Dudng day nhanh M(2.1,5).



- Méi phong ngu dat mot bang dién cdp dién,cho dén, quat, dai, tivi.

- Tai bép dat mot bang dién ding dé dun nau, cap di¢n cho den nha bép,
nha WC. _

- Ngay clfa vio nha dat mot bang dién nhé cho dén ché dé xe.

- Dudmg truc tir CD tdng t6i bang dién nha bép diing day déng boc tiét
dién 2,5mm’ — M(2 x 2,5).

- Tir céc bang dién ra dén, quat, & cam tivi, dai, M(2 x 1,5). Toan bd
ddy trong nha, di¢n di trong 6ng ghen det, bang dién bd tri cau chi, cong tac,
6 cam chon loai tét.

So d6 bé trf dién toan can ho va so d6 lap dat cac bang di¢n cho trén
hinh 4.3.

4.4. THIET KE CAP PIEN CHO MOT TRUONG PAT HOC

Phan nay trinh bay ndi dung thiét k& cap dién cho mot trudng dai hoc ¢d
nh6 nam trong thanh phd. Do diéu kién dat dai han ché. dién tich dat trudong
dugc cdp khong rong nhung van bao gém ddy di déi twong sl dung dién:
giang dudng, nha 1am viéc, xudng thuc 1ap, phong thi nghiém, hai trudng, ky
tic x4 sinh vién (xem hinh 4.5).

Trudng duoc chia lam 2 khu: khu hoc tap va khu ki tic x4 ¢6 céng ra
Vao riéng.

‘Klur hoe tdp (khu A) bao gém céc nhi:

- Nha Al: 4 tang, 2 tang dudi lam van phong, 2 tdng trén I6p hoc dién
tich méi tang 480 m*. Nhu vay dién tich van phong 2 ting la 960 m’, moi
tang b6 tri 6 16p hoc dién tich (8 x 10) m.

- Nha A2: 4 tdng: tdt ca lam 16p hoc, méi tang 6 16p, dién tich (8 x 10) m’”.

- Nha A3: 2 tang: tdng dudi 1a xuong thyue tp co khi véi P, = 100 kW
tang trén 1a cdc phong thi nghiém vai téng dién tich 400 m’.

Khit kv tiic xd (khu B) bao gém:

- Nha BI, B2 - mbi nha 4 tdng, mdi tang 10 phdong, méi phong dién tich
24 m’, dat 6 giudng tang cho 12 sinh vién.

- - Nha B3 - 2 tdng, tang du6i ta khu thé thao 500 m?, ting trén 13 hoi
trudng 500 m?,
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4.4.1. X4c dinh phu tii tinh toan toan truong

a) Nha Al
- Khu vuc van phong: 13y sudt phu tai P, = 20 W/m’
P,=D,.8, =20.960 = 1920W = 192 kW
- Khu giang dudng: 2 ting: 12 16p, véi suat phu tai P, = 15 W/m®
P,=15.12.8.10 = 14,4 kW
Téng phu tai nha Al
P, =192+ 144 =336 kW
b) Nha A2 .
P, =15.24.8.10 = 288 kW

¢) Nha A3
Tang 1: Xudng co khi c6 cong suat dat 100 kW. Tang 2: Phong thi

nghiém.
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Tra bang, c6 hé s6 nhu cau k. = 0,4, thi nghi¢m c6 P, = 25 W/m’
Chiéu séng P, = 12 W/m’. Xdc dinh duge phu tai tinh todn xuong co khi:
P,, =0,4.100 + 12.300 + 25.400 = 43.6 kW.
Phu tai toan khu A:
P, = 33,6 + 28,8 + 43,6 = 106 kW.

d) Nha Bl, B2
Ki tic x4 sinh vién b6 tri 6 giudng ¥ng cho phong 24 m’.
Chon suét phu taj P, = 30 W/m’

P, = P,, =30.24.40 = 28,8 kW

d) Nha B3

- Tang 1: chon sudt phy tai cho khu thé thao P, = 15 W/m’
P, =15.500 = 7.5 kW

- Tang 2: chon sudt phu tai cho hoi trudng P, = 20 W/m’
P, = 20.500 = 10.0 kW



Vay
Py, =P, +P,=1735kW

e) Chiéu sdng cong cong

Nha thuong truc va chiéu sdng cdng céng gém 20 bong dén 100 W
P,=0.1.20=2kW

Phu tai toan khu B 1a:
P,=2288+175+2=771 kW

Guoi cung xac dinh dugc phu tai tinh todn toan trudng:
P, =P;+P, =106+ 77,1 = 183.1 kW

P, 1831
COS P 0.8

S, =

= 228,875 kKVA.

Cosg toan truong duge tinh trung binh tr cose xudng ca khi (= 0.6) va
cos@ cac khu vue khic (= 0,85).
40.0.6+143.1.0.85

183,1 -

0.8

COSP =

4.4.2. Phuong an cap dién

C6 thé 0 bo so sdnh hai phuong 4n cép di¢n cho truong: phuong dn mot
tram bién dp va phuong dn hai tram. Phuong dn mot tram dat may 250 kVA,
phuong dn hai tram dat méi tram mot may 160 kVA. Quyét dinh ding
phuong dn mot tram 250 kVA vi kinh phi xdy dyng tram r¢ hon va cic khu
vige phu (@i réat tap trung chi cdch nhau vai chuc mét, tén that duong truc ha
4p va kinh phi duong ha dp hai phuong dn khong chénh nhau 1im.

Phuong 4n cap dién cu thé la:

- Pat mot tram bi¢n dp tai khu A canh nhd xuong bén trong hang rio
cua nha trudng.

- Bat trong tram BA mot wi phan phéi, trong tu dat mot dp to mal téng
va 6 ap t6 mat nhanh, truc tiép cdp dién dén 6 nha Al + B3,

- Pat 6 tuyén cdp ngam ha dp tr TBA dén td dién 6 nha.

- Tai mot nha dat mot th dién dé cap dicn cho céc téng trong méi nha.

So dé bS tri dién trén mat bang va so dé nguyén If ¢dp dién cho trén
hinh 4.4 va hinh 4.5.
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4.4.3. Lua chon cic phan tir trén so do cap dién

a) Chon mady bién dp
Vi §, = 228,875 kVA chon dung mdy bién dp 250 kVA do ABB ché tao.

Béng 4.6. Thong sd ki thuat cia may bién ap

| Cong sus, kVA_____l_ U kV | U, kv | AP,W | AP,W | U,% | Trong gng, kG
L2801 10 04 640 4100 45 1130

b) Chon tu phdn phéi
- Vot tao ¢6 kich thude 2200 x 700 x 450 mm
- Thanh cdi dong: 30 x 4 c6 1, =475 A,

- Ap 16 mat téng

I = 228,875 =348,15 A
J3.0,38
Chon 4p 16 mat téng NS - 400E ¢6 1, = 400 A, 1, = 15 KA do hang
* Merlin Gerin ché tao.
- Céc 4p 10 mat nhanh
+ Ap 16 mit cdp cho Al:
33,6 =60,130 A

M /3.0.38.0,85
Chon ap té mat NC - 100H co 1, = 100A, 1, =6 kA

+ Ap t6 mat cap cho A2
28.8

- %% 35154 A
J3.0,38.0,85

A2
Cic nha B1, B2 ¢6 cong sudt gidong A2, déu chon dp t6 mdt NC - 100H
c6 1, =100 A.

+ Ap t6 mit cdp cho A3
43,6

=% .110.54 A.
J3.0.38.0.6

Al
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Chon aptdo mat NC- 125H co 1, = 125 A, 1, = 10 kA

+ Ap 16 mat cdp cho B3 + chiéu sdng cong cong

_ 175420 00

M J3.0,38.0,85

Chondptomat C-60Nco 1, =63 A, 1, =6KA.

- bat 3 déng ho ampe 400/5 A: 1 déng hé von 0 - 500 V, | chuyén
mach von ké; 1 cong to hitu cong 3 x 380/220 V, 3 x 5 A; | cong td vo cong
3 x 380V, 3 x5 A;2 bd 6 miy bi¢n dong 400/5 A ding cho cong to va

ampe ké&. Tat ca do Viet Nam san xuat.

¢) Chon cdp ha dp tir tram BA dén cdc nha

- Cap dén cdc nha Al, A2, B1, B2, B3 d¢u chon cap dong 4 181 vo dai
sit tét dién 10mm’ PVC (3 x 10 + 1x 6) ¢b [,=85A.

- Cdp dén nha A3 chon loai 16m” PVC (3 x 16 + 1% 10) ¢6 I.=115A

d) Chon il dién cho cdc nha Al, A2, BI, B2, A3, B3

Dong dién tang 1, 2 nha Al
9,6

[= om0
J3.0.38.0.85

=17,18 A

Vay véi cac nha Al, A2, Bl, B2 chon tit dién nhu sau:

- Ap t6 mat tdng chon NC - 100H c6 I, = 100 A, I, = 6 kKA.

cdim
- Ap 16 mat nhénh chon 4 céi, méi p t6 mat loai C 60N ¢6 I, = 25 A,

com = 6 KA.

Véi nha A3:

- Ap t6 mat tdng chon NC - 125H ¢6 I, = 125A, L, = 10 kA.

- Ap t6 mét nhanh chon NC - 100H ¢6 1, = 100 A viA C60N c61,, =25 A.
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Vor nha B3:

- f\p 16 mat tong chon C60N c6 I, =63 A, [, = 6 KA.

- 3 4p 16 mdt nhdnh chon 3 x CO60N c¢6 1, = 25 A T, = 6 kKA.

m

Ghi chii: Tat ca cdce dp 16 mat chon mua cua hing Merlin Gerin (Phéap)

T4t ca cdp ha 4p mua cha hing CLIPSAL (Oxtraylia).

d) Thiét ké dién ndi that titng nha

- Xudng co khi: Pat mot 11 doéng luc, cap dién cho cdc mdy cong cu
gidng nhu cap dién cho mot xudng co khi (xem chuong 2).

100m

Jeom o

g g
- +
B? B1 |o o | a2 A1
[ [
= =
E o o
2 ' ml/ N -
PV {310 1 1xBY z PYC (310 + 1xB) E
PG {3x10 + 1x6) PyC {3x16 + 110
s
> - i
DDK - 10kY

Hinh 4-4. So d56 cap dién trén mat bing

- Céc nha con lai: Bi¢én dung cho chi¢u sdng, quat thi¢t k¢ mot duong
truc timg tang, tir day ¢ap dién cho cdc bang dién trong phong giéng nhu cap
dién cho cic 1dp hoc.

e) Chon cdc thiét bi cao dp ddt trong tram

- DBat mot bo cdu chi ty roi 10 kV loai C710 - 311 PB do CHANGE (M1)

ché tao.

- Dat mot bo chong s6t van 10 kV loai AZLP - 10 do hing COOPER

(M1) ché tao.
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BDK-10kV

hd k4 — Y Y / g L
3 x 25A 4 x 25A 4 x 25A 4 x 2bA 4 x 25A 1004, 254
9én hoitniong,  téndudngtruc  Léndudnglrue  Léndudng fuc  Lén duing tyc  Bén xudng co khi
khu thé thao, cac tang cac ting cac tang cactang  wva phang thi nghigm

chigu sang cong céng
Hinh 4-5. S6 dé nguyén li cdp dién cho trudng dai hoc
4.5. THIET KE CAP PIEN CHO KHU VAN PHONG
Yéu cdu thi€t k& cap dién cho mét khu van phong clia hing nude ngoai,
bao gém hai nha lam viéc 2 tang. Céc tang nha déu cé kién tric gidng nhau:

4 phong 16n 50 m* va 4 phong nhod 25 m” b6 tri xen k&, ngodi ra con 2 phong
~ WC va cau thang hai ddu nha (xem hinh 4.6).
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Khiach hang yéu cau cap dién khda cao: chiéu sing trén mic binh
thudng, ngoai diéu hoa nhiét do, con dat thém quat trin dé phong hong diéu
hoa. Cédc thiét bi dién cao ha dp déu phai dung loai t6t nhét trén thi trudng,
kinh phi khéng han ché. '

Khu van phong duge xady dung cdch tram bién ap trung gian 110/22 kV
la 500 m.

4.5.1. Xac dinh cong suat dién can cap cho khu vire van phong
Theo yéu cdu cta khich hang, ciac phong s€ dit trang thiét bi nhu sau:
- Phong nhé 25 m’

1 di¢u hoa 2,5 kW

2 guat lran 0,14 kW

8 bong tuyp 0,32 kW

T(Sng P, =296 kW

- Phong 16n 50 m’
2 diéu hoa 5,0 kW
4 quat tran 0,28 kW
16 béng tuyp 0,64 kW
Tong P,= 592kW

- Nha v¢ sinh
3 béng 100 W  0,3kW
- Chiéu sang hanh lang tang:
4béng 100 W 04 kW
Dé xdc dinh phu tai tinh todn cin luu §: Trong cdc phong, quat tran chi
dé du phong, thudng xuyén ding diéu hoa. Ngoai ra, cudng do 1am viéc cla
cdc van phong nay rit cao, hé s sir dung dong thoi cdc phong, cac ting
trong ngay bang 1.
Phu tai tinh todn phong nho.
P,=25+032=2.82 kW
Phu tai tinh todn phong 16n.
P,=5+0,64 =564 kW
Phu tai tinh todn nha WC va hanh lang bang cong suét dat.

V&i hé s6 dong thai k,, = | xdc dinh duge phu tai tinh todn mot tang.
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P,=4564+4282+032+0,4=3484kW
Phu tai tinh todn mt nha 2 ting
Py =2.P,=69,68 kW
Chi€u sdng nha xe, phong truc, bao vé P, = 3 kW
Vay cong sudt dién cdn cdp cho khu van phong la:
Pr=2Py + P, = 142,36 kW
_ P 142,36

- COS 0.8

= 17795 kVA.

4.5.2. Phuong 4n cip dién

Véi cong suit tinh todn l1a 177,95 kVA, dat riéng cho khu van phong
mot mdy bién 4p 180 kVA - 22/0,4 kV. Tir day dan hai dudng cdp ha 4p dén
hai nha. Tai méi nha dat mot th dién dé cdp dién cho hai tdng nha. Trén mbi
tang di mot dudng day truc chay doc hanh lang, tir day cdp dién cho bang
dién cdc phong. Phong nhé dit mot bang dién, phong to dat hai bang dién.
Trong phong, diéu hoa dugc cdp bing dudng day va dp td mat riéng; den,
guat cip bang dudng day va dp td mat riéng. Toan bo day dién trong nha déu
duge di trong 6ng tuyp dat ngdm trong tudng.

Tir BATG vé BA khu viin phong diing cép cao d4p 24 kV chon ngdm duéi dat.

So d6 cdp dién trén mat bing, so dd nguyén i cdp dién cho toan khu
van phong xem hinh 4.7 va 4.8.

4.5.3. Lua chon cic phan ti cua hé thong cap dién

a) Chon cdp cao dp 22 kV
S 180
I, = —"—= =4,73 A
U, 32

Chon cap 24 kV, 16i déng, cich dien XLPE, v6 boc PVC ¢6 dai thép, do
hing ALCATEL (Phép) sdn xudt, ti€t dién 16i thiéu 25 mm’ - PVC (3 x 25),
I,=124A.

b) Chon tram bién dp

Chon dung tram bién dp tron bo loai 8FB1 - 24 kV/0,4 kV do SIEMENS
ché tao, thiét bi déng cit cao ap cich dién SF6, gém 3 ngan: ngin cao 4p,
ngin may bi€n 4p va ngan ha 4p. Ngin cao dp diing so d6 cdu dao - cdu chi,
ngén ha 4p ¢6 mét dp 6 mat téng va hai 4p t6 mat nhédnh.
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Tit cao 4p ¢6 1, = 200 A, dong cat dinh mic L, =25 kA, loai ti 8DJ10.

Tt bién dp dat | mdy bien dp ddu 180 kVA - 22/0,4 kV

Ta ha 4p c6 dong t6ng ha dp bang
S, 180

[.= =
U, V304

Chon dp t6 mat téng 1A - 300 A

=260 A

Dong dién nhdnh khéng ké dén chi€u sing cong cong
Py 69,68

=L BlUcose Bossos oA
Chon 4p 16 mat nhanh 2 A - 160 A,
Céc k&t qua chon ghi ¢ s0 do 4.6.
P \ OB

@ kWh [{ kKWVAr

LB

Tdcacap | T0 biénap Ti ha ap
80J10 180kVA 1A t8ng 300A
2A nhanh 160A

1}
1)

IS LI AIA A LI
5

1. Ngan cao ap,

2. Ngan may bién ap;

3. Ngan ha ap;

4. Mai che mua nang;

5. Dé be tong duc san
chéng ndit, tham.

Hinh 4-6. Tram bién ap tron bd 8FB1 va so dd dau day

c) Chon cdp dén cdc nha 1, 2
S€ lay dién chiéu sdang cong cong tirnha 1,
. 69.68+3
_ V30,3808
Chon cédp déng, 4 161, ciach dién XLPE, vo PVC c6 dai thép, tiét dién
50mm’ do hing ALCATEL ché tao cé I, =156 A.

Cép dén nha 2 ciing chon cung loai cdp CuXLPE/PVC/DSTA (3 = 50 +
1 x 35). '

Vay =138,195 A
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d) Chon tu dién cho hai nha
Tu dién cho mdi nha dat tai hinh lang, cho giira nha, trong ta dat mot dp
to mét tong va hai 4p t6 mét nhdnh cho hai tang.

Vi dong dien nha 1.1, = 138,195 A; nha 2, I, = 132.49 A chon dp t6
mat tong cho mdi nha loai 160 A.

Dong dién cua 1 tang hay cia | nhdnh dudng day ha ap.

3 P, 3484
' f3Ucose  /3.0.38.0.8
Chon 4p t6 mat nhanh loai 100A.

Riéng t0 dién nha 1 chon thém 1 dp t0 mat nhanh cho chiéu sang, cong
suat chiéu sang P = 3 kW, I, =57 A, chon loai 15 A.
; ... 80000

I

=606.25 A

-
=n we . wce =
3] a3 al a3 3l3 23 |3 33 |a
Y ——— o — = e — nm la 4,
8- 8 2 & \ Lo
I
. PVC (4x6)
XLPE (3250 + 1x35) ’
=S
- Lar]
= WC : wC = g
3] 33 3| 32 313 33 |3 33 |3 =
3 ——— s i o e o e e, e Y
B ® 1112 - ® —2
T
BV (4x6)
XLPE [3x50 + 1x35} ™ PVC (4x6)
. !
» Garage 6t M Garage 6t

24kV  Cu XLPE/PVCIDSTAPYVC (3x25)

Hinh 4.7. So do cap dién trén mat bing tdng 1 khu nha van phéng
1. T4 téng cha nha; 2. TG dién tang; 3. Bang dién cac phong.

Tat ca cdc dp té6 mét déu cia MERLIN GERIN san xudt.

d) Chon cdp tir ti dién nha dén ti dién tang

Tir tri 86 dong dién ting 1, = 66,25 A chon cdp 16 mm? PVC (3 x 16 + 1 x 10),
¢61,=74 A,

Cap cho chié¢u sdng tir nha 1 dén bang dién tai nha thudng truc: PVC (4 x 4).
Cap tir tu dién 1én cdc tang di trong 6ng thép ¢ 40 dat ngam trong tudng.

M-GTTX CAP prén
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e} Chon tit dién cdc tdng

MB&i tang dat mot ti dién nho (hop dién) ngdm trong tudng, sat trin nha.
Tir day di ra duong truc riéng cho mdi nua ting (dé khi sy ¢& hay sita chita
chi m4t dién nira tdng) trong th dat mot 4p t6 mat tong 100 A va 2 A - 63 A
cua hang Merlin Gerin.

24KV - Cu XLPE (3x25)

—-——D——-/L__ -
T BATG r“"“l‘““j

Tram BA tron bé
8FB1

PWC {4xd)

1|TL'1
|

T
|

d i ! i 1004

: - v dién I :
i 3 ! téng 11 : |[ tang 2
nha2 ! ygaa Neaal  mha2 ] yeaa deaal  nhat | Nesa \e3A| ! %63a )\63a, nhal
L— —_—— —d | W— - - - L —_— - L— —_—- - d

Niating ! Nifatdng! Niatdng2 Niratdng2 Nlating1 Niating1 | Niatdng? Niaténg2

Chiu sang
Hinh 4-8. So d8 nguyén li cap dién cho khu nha van phéng

g) Chon dady truc cho moi nuta tang

Véi dong dién nita ting 33 A chon dudng truc [2 cdp mot soi, 161 dong, tiét
dién 6mm?. Tir dudng truc lay dién vio cdc bang dién phong qua céc hop noi.
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h) Thiét ké dién néi thdat phong lam viée

Phong nho dat mot bang dién chim véi 3 dp 16 mat 3 A - 15 A (bang
dién 4 hinh 4.9):

- Mot 4p 16 mat cap dién cho diéu hoa

- Mét ap td maét cap dién cho qﬁz_tl

- Mot dp t6 mat cép dién cho den.

Phong 18n dat 2 bang dién chim:

- Mot bang dat 2A - 15 A cap dién cho 2 diéu hoa (bang dién 6 hinh 4.9).

- Mot bang dit 2A - 15 A cap dién riéng cho dén, quat (bang dién 5 hinh 4.9).

Céc thi€t bi dién trong phong: dp té mat ctia Merlin Gerin, diy dan cla
Clipsal. Day duge di ngdm trong dng tuyp dat trong tudng.

4000 8000

po | [
| |

i__

—————
37

— ——
3 7 3 7
| Smmtiiten
=
c(g 2 8 8 Q2
2
1 1 1 1
=1
————
8

=

LRl

Hinh 4.9. Sd d6 dién ndi that trong phong lam viéc nhd va 16n
. 1. B$ 2 dén tuyp; 2. Quat trén; 3. Diéu hoa nhiét dd; ’
4. Bang dién chim, 3 ap td mat 15 A; 5,6. Bang dién chim 2 4p té mat;
7. Day cap cho diéu hea 2.2,5 mm?; 8. Day cp cho quat dén 2.1,5 mm?2,

8

6250

_1

i) Thuc hién hé thong tiép dia tai tram bang cdc coc L 6,3 x 6,3 x 6 dai
2,5 m v6i Ry <4 Q (xem chuong 3), ndi trung tinh mdy bién dp 22/0,4 kV ca
2 phia cao, ha dp va bd phan ti€p dat cila DCL vao k¢ théng tiép dia nay,

k) Thuc hién dong coc tiép dia cho 2 tii dién tong cla 2 nhi bing mét
coc .63 x 6,3 x 6 c6 R, < 10 Q, day tiép dia bang thép ¢8. Luu ¥. coc va
day ti€p dia phii ma kém nhing néng dé chong gi.
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4.6. THIET KE CAP PIEN CHO MOT KHACH SAN

Khéch san cin cdp dién nam O trung tam thanh pho, trén dién tich hep
(65 x 25) m” bao gém khu nha khidch hai tdng va khu phuc vu (bép, bom
murde, gidt gidl...) mot ting nam phia sau nha.

Nha khach bg tri thinh 2 day ¢ hanh lang di & gifta, cau thang ciing
duge bo tri gilta nha, tbi vé phia sau, tao ra tién sanh don khach. Nhu vay
mdi ting duoce chia 1am 4 phan khu (ngan cach.boi hanh lang, tién sanh va
ciu thang) méi phan khu bé tri 6 phong khach. Téng cong tang 2 ¢ 24
phong khdch, tang 1 chi ¢é 16 phong khdch, phén khu tiép gidp vt khu phuc
vu dung 1am van phong (24 m?), nha an (100 m?), nha kho (24 m’). Nhu vay,
khach san cé 42 phong khéch tat ca. Nguén dién cap cho khach san la dudng
cdp 24 kV cud thanh phé di ngm ngoai via he trude cira khdch san.

4.6.1. Xac dinh cong suat dién can cap cho khach san
Theo yéu ciu dat hang thi day thudc loai khdch san miic trung binh vé
cip dién, so bo ¢6 thé 1ay suat phu tai cho mot phong khdch 1a P, = 4 kW.
Céng sudt can cdp cho khach san 14
P,=P, .P=442=168 kW
Vi cdc phong déu ¢6 tim nong lanh, 14y coso = 0.9
168

= — = |86,67kVA
S 0.9 '

Ciing ¢6 thé tinh chinh xdc hon cong suat cho timg phong, timg tang vi
toan khach san theo cong suat dat, cu thé cho cdc khu vue ma khdch hang
cung cap.

a) Cong sudt tinh todn cho mot phong khdch

Phong khach du dinh dat:
- 01 mdy diéu hoa nhiét do 2.5 kW
- 01 binh dun mrdc tam néng lanh . 2,8 kW
- Cédc phu tai khéc: tivi, radio, t lanh, quat, den 1,0 kW

Téng = 6,3 kW
Lay k,, = 0,8, xdc dinh duge cong sut tinh todn mot phong khach la
P =08.63~5kW
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b) Cong sudt tink todn ting 2
P.=08.5. 24 = 96 kW

c) Cong sudt tinh todn ting 1
- 16 phong khach:
P, =0,85.5. 16 =68 kW
- Phan khu nha an, van phong, kho
Lay sudt phu tai 20W/m”, téng dién tich 150 m’
P,=20.150=3kW
- Khu phuc vu: dién tich 50 m”, dat cdc loai mdy (bom, giat, quat gié)
tong cong suat 10 kW
P,=08.10+15.50 = 8,75 kW
- Ngoai ra con chi€u sdng hanh lang, tién sanh tang 1, 2 san dé xc
khoang 2 kW.
Cong sudt tinh todn ting 1
Py, =085 (68 +3+8,75+2)=6949 kW
Cong suat can cap dién cho khdch san
Pr=Py + P, =96 + 69,49 = 164,49 kW
_ 164,49
09

Tri 86 nay xap xi tri s6 tinh so bo 14y 4 kW/1 phong khich.

=182,27 kVA

4.6.2. Phuong an cip dién

bat mot mdy bién dp 200 kVA - 22/0.4 kV tai khu vuc sin xe sau nhi
khdch. Nguon dién duoc 13y tir doan cdp 22 kV néi véi duding cap truc 22 kV di
qua cira khdch san, bang mot hop dau néi. Vi dién tich chat, nén dunp tram treo.

Thiét bi déng cét cao ap, dung cdu dao phu tai.

Vikhach san chi ¢6 2 tang, khong cén dat td phan phéi 1dng, chi cdn dat
moi tang mot tu dién riéng. Trong mdi 1 dit Ap 10 mat tong va 4 dp 16 mét
nhdnh cap dién cho 4 phan khu bang 4 duaing truc. Tir cdc duong nay, dién
duge dua vao timg phong qua cac hop néi. Trong mébi phong dat 3 dp to mat
rieng cho dieu hod, binh nudc néng va phu tai con lai. Tat ca cap cao, ha ap
déu chon ngam dudi dat. Dudng day tr ut di¢n 1dng dén cdc phong va day di
trong phong déu di trong Sng tuyp dat ngdm trong tudmg, ti di¢n trong
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phong dat chim trong tudng. So do cap dién trén mat bang va so d6 nguyén li
xem hinh 4.10 va 4.11.

4.6.3. Lua chon cac phan tir ciia-so d6 cap dién

a) Chon mdy bién dp

Chon mdy do ABB sin xudt 200 kVA - 22/0,4 kV ¢6 trung tinh cao, ha
dp noi dat truc tép.

b) Chon cdu dao phu tdi

Chon loai NPS 24A2 do ABB ché tao. Mdy bién dp va cau dao phu tai
do ABB ché tao c6 thong s0 ghi theo bang.

Bdng 4.7. Théng s8 ki thuét cia may bién 4p

Congsudl, VA | UKV | U, kv | AP,W | AP,W
200 2 | o4 530 3450

Uy, %
4

Teang lurgng, kG .
885

Bang 4.8. Thong s kT thuat cla cau dao phu tai

Loai
cort

Up | Tan

kV

A

Déng ¢t ngan mach
10 1y, KA

Déng cat ngén mach l Dang cét ti din

max I, kA

h
. . . moC Lopw A
| NPS24A2 24 630 20 50 25

¢) Chon cdp cao dp
[ = 200
B
Chon cap déng cich dién XLPE, v PVC ¢ dai thép do hang ALCATEL
(Phap) san xudt, tiét dién t6i thiéu 25 mm’ (Cu x XLPE/PVC/DST A/PVC (3 x 25)
—24kV,c61,=124 A).

=3,25A.

d) Chon tit dién ting 1
- Vo tytao
- Ap t6 mét téng
182,27
' \3.0,38
Chon &p 16 maét 16ng va tat cd cac dp to mdt trong khéch san cla hang
Merlin Gerin (Phép) ch€ tao.

=277.25A
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Ap t6 mit téng chon loai NS400E c6 I, =400 A; 1, =15 kA

- Ap t6 mat nhanh: méi nhénh cap dién cho 6 phong trong mot khu,
cong suat tinh todn
P.=5.6.085=255kW
Dong tinh todn:

wdm

=5 _401a
J3.0,38.0,9
Chon 4 dp 16 méat nhanh loai C60 Nc6 I, = 63 A, I, =6 KA.
d) Chon tu ting 2
9
I, S 162254

©3.0.38.0,9 _
- Chon 4p t6 mat tong loai NS 225E c61,, =225 A, I, = 7.5 kA.
4 4p 6 mat nhanh chon loai C60N ¢6 I, = 63,1, = 6 kA.

e) Chon cdp ha dp
- Cép tir BA vao th tdng 1
Vai I = 277,25 A chon cdp dong, 4 161, cdch dién XLPE v6 PVC, ¢6 dai

thép do hang ALCATEL (Phdp) che tao, tiét dién 150 mm® ¢S I, = 285 A PVC
(3.150+ 1.95).

- Cép tir tlh dién tang 1 1én 1} tang 2
Vi I, = 16225 A chon ¢dp PVC (3. 95 + 1.50) ¢6 [,=238A.

65.000
- - R
T
Khu phuc vu S4an dé xe 1
Cap 0,4kV, PVC {3x150 + 1xD5)
o
S : Wan
cu\)b Phong an Khe [ ohang A B3| 1418 | B[ 17 | 18
> Buang bruc cac phan khu ] ~ Bludng lruc cac phan khu
2 1|w|le|es]riBEtilals|a]|ls]|s
r -
Brdng cap truc 22kV u
Via hé phd Hop ndi cép/“}-

Hinh 4-10. So dé cap dién trén mat biing tang 1 khach san
(s d8 cap dién cho ting 2 tuong ty)
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Pudng cap truc 22kY

Fo |

H6p ndi cap :
Cu XLPE/PVC/DSTA/PVC (3x25) - 24kV

—————— =
|
I
Tram NFS 2£|1A2
BA treo !
{hr =
200kVA-22/0 4k
H'l :
______ 1
PWC (3x150 + 1x85)
] i_ ________ E;I__ _;(]_O.A_. . PVC-' 505 + 1'x50) e = 1: i
1 . Bl 5 } e 2

| | |
400A VJ 225A : ‘ 225A l
| )] |
| |
0 |

%@@@ﬂ®W.KM §

e rrreti s

—_——
Bén ducng fruc Dén duding truc
4 phan khu tang 1 4 phan khu tang 2

Hinh 4-11. Sa dd nguyén li cap dién cho khach san

g) Chon ddy truc cdc phan khu trong ting va thiét bi, day ddn trong
tirng phong: tuong ty thiét ké dién choe nha vin phong,

h) Chon cac thiét bi do luong cho tram bién dp

- May bién dong 3 »x 400/3 A dung cho cong to.

- Mdy bién dong 3 x 400/5 A diing cho ampe ké.

- Ampe k& 3 x 400/5 A.

~-Von k&€ 0+ 500V, 1 cél.

- Chuyén mach von k& 1 cii.

- Cong 1o hitu cong 3 x 5 A -3 > 380/220 V, | cal.
-Congtovocong 3 x5 A -3 =380V, 1 cal.

- bén tin hiéu: do, vang. xanh, 220 V AC - 3 cii.

- Cauchi 5 A: 3 cai.
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Chuong 5
THIET KE HE THONG CAP PIEN
CHO KHU VUC NONG THON

5.1. XAC PINH CONG SUAT CAN CAP PIEN CHO CAC PHU TAI
KHU VUC NONG THON

Cac phu tai di¢n chi yéu & nong thén bao gém: tusi, tiéu nudc. chan
nudi, xay xdt, tuot lda, sira chita nong cu, tram x4, trudng hoc va sinh hoat.

5.1.1. Xac dinh cong suat tudi tiéu nude
D¢ xdc dinh cong suat cin cap cho tudi, tieu nude thudng cin cd vio he
$O twdi (chong han) va hé s6 tiéu nude (chdng tng).

- Ving dong bang: P =008 0,1 kW/ha.
- Vung trung du: P =012+ 0,15 kW/ha.
- Ving nui: P = 0,18 + 0.20 kW/ha.

bé chong dng thudng 1ay hé s6 tieu nude P, ., = 0,35 kW/ha. Ngoai ra.
kht chon mdy bom nudc con can cit vio dg chénh léch mic nude, vao Iuu
lugng nude can bom. Cdc mdy bom nude thudng ¢6 cong suat 7, 14, 20, 33.
75,200 kW,

- May bom 14 kW ung v6i tuu lugng bom 300 m'/h.
- Mdy bom 20 kW timg v6i luu lugng bom 560 m '/h.
- Mdy bom 33 kW img v&i hru luong bom 1000 m'/h.
- Méy bom 75 kW img v6i luu lugng bom 3000 m/h,
- May bom 200 kW iing véi luu lugng bom 9000 m'/h.
V@41 cong suat may bom xac dinh nhu sau:
Cong suat dién ¢an thiét tué nude cho N ha
P=P, . N kW (5-1)
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Can ctf vio luu luong nude can bom va do chénh léch mic nude, chon
cong sudt may bom P .
Cudi cung xdc dinh duge s6 luong mdy bom cén dat:
p

— n 5-2
il 5 (5-2)

din

Phu tai tinh todn cia tram bom, dit n may
P, =k Dk, Pun (5-3)
|

k,, - hé s¢ dong thoi sir dung clia n may;
k, - hé $0 tai cua timg mdy bom.
Thudng hé s6 cong sudt tram bom khd cao, cose = 0,7 + 0,8 tuy k..

5.1.2. Xdc dinh cong suat cap cho chan nudi

Cic trai nudi lon can dung dién nang vao hai khau: ch€ bién thiic an va
rirta chuodng trai.

M&i trai chan nuéi thuomg ding 1 mdy nghién thiic an cong suat 7, 10
hodc 14 kW, vai mdy thai rau ¢3 1,7 KW (mdi méy ¢6 thé phuc vu 100-200
diu lon) vai may rira chudng trai tir 1,7 kW dén 2,8 kW (cho 100-200 dau
ton). Ngoai ra con dung dién dé thap siang va sudi 4m gia sic. Nhu vay, cin
clt vdo quy mé clia trai chan nuoi (s6 dau lon S), dé dang xdc dinh duge s6
lugng va cong sudt cdc dong co can sir dung.

S6 lugng mdy thai rau 1,7 kW:

S
n=—— 5-4
200 ©-4)
S& lugng mdy rita chudng cong sudt 1,7 kW:
S
n= — 5-5
100 6-3)
S& lugng mdy rira chudng cong suat 2,8 kW:
S
n= —- 53-6
200 (-0

Phu tai tinh todn ¢4 nhém mdy cua trai, cling xdc dinh theo (5-3).

5.1.3. Cong suit phuc vu xay xat

Méi thén thudng dat mot mdy xay xat, hoac ca xi dat chung mét cum
mdy xay xdt 2, 3 chiéc cong sudt 4,5; 7; 10 hodc 14 kW.
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5.1.4. Cong suat phuc vu céng viéc tuot lua
Mady tuét lia cé thé thi cong (dap chan) hoac dung dién.
Pong co may tudt lia thudng cé cong sudt 2,8 kW hodc 4,5 kW.

Thudng sau khi chia rudng dat v cdc hd nong dan, cdc ho thudng dung
mdy tudt thu cong, it khi ding dién.

5.1.5. Cong suat cap cho tram sira chira nong cu

Thutng m6i huyén cé mot tram sira chita nong cu. con goi la tram co
khi nong cu. Tram c¢6 thé san xuat cdc mdy tudt lda thu cong va sia chita cac
may méc nong nghiép (bom, xay xdt, ch¢ bi¢n thic an). Tai tram thudng dat
mot nthém mady cong cu nhu khoan, 1ién, mai, cua, han v.v...

Phu tai tinh todn ctia nhém mdy nay ciling duge xdc dinh theo phuong
phdp cong sudt trung binh va hé 6 cuc dai. nhu nhém mdy trong xudng sua
chita co khi:

Pll = anux‘ksd Z Pdmi > CO‘;(P = 0"5 + 0"6
1

5.1.6. Cong suit cap cho truong hoc

Trudng cho cdc cap & nong thén ¢6 the chi dung dién chicu sing, ciing
c6 thé vira chiéu sdng vira quat. Phu tai tinh todn thudng xdc dinh theo suit
phu tai trén don vi dién tich P,, W/m’, ui s6 P, ¢6 the tra theo cdc 6 tay Ki
thuat. trong thiét k& thuc t€ thudng lay

P. = 10W/m" cho chiéu sdng

P, = 15W/m’ cho ca chiéu sang va quat.

Vay phu tai tinh toan cua truong hoc N 16p la:

P, =P SN (5-7)

trong do

S =a. b-dién tich 16p hoc, m’;

cos® = 1 néu chi chidu san2 bang dén soi dot;

cosy = 0,85 - chi€u sdng bang dén soi dét va quat;

cos@ = 0,8 - chiéu sdng bang d&n tuyp va quat.

Néu trong trudng hop cé phong lam viéc cua ban gidm hiéu, hoi truong,
cdc khu vue nay 1ay P, = 20 W/m’, phong thi nghi¢m 25 - 30 W/m®, phong
may vi tinh 1ldy P, = 400 W/1 dau mdy.

171



5.1.7. Cong suat cap cho tram xa, nha ho sinh

Di¢n nang ¢ day chi ding dé thap sdng va quat. Thoi ndu ding than,
cti. Phu tai tinh todn xac dinh theo suat phu tai trén don vi dién tich, tra s6
tay ki thuat. Thuc 1€ thudng 1ay P, = 8 = 13 W/m" (8 - chi chi¢u sdng; 13 - ca
chiu sang va quat). ram x4 xa chi lam nhi¢ém vu so ctu, khong chita bénh
biing cac may moce thiét bi y & sir dung dién nang.

5.1.8. Cong suat cap cho bénh vi¢n

Bénh vién tir cap huyén trd 1én, ngoai chiéu sdng va quat, con nhiéu b
phan s dung dién: bom nudce, cdc mdy moc y 1€ kham chita bénh (chup.
chiéu, siéu am v.v...). cac dung cu vat H tri li¢u, phong bénh nhan, phong
khdm, phong mé. phong ban thude v.v...

Pé¢ xdc dinh cong sudt tinh toan cho bénh vién ¢ hai phuong phép.

a) Xdc dinh phu tdi tinh todan cho tung khu vic

- Khu bénh nhin, phong khiam bénh, ban thuéce, xét nghiém: xac dinh
theo sudt phu tai trén 1 m’, W/m’, tra s0 tay.
- Khu mdy mdc y 1&: xdc dinh P, theo cong sudt dat vahe s6 dong thoi:
P, = ko.Po, (5-8)
- Tram bom: xdc dinh P, nhu tram bom tudi tiéu (5-3).

Cudi cung phu tai tinh todn toan bénh vi¢n:
P, =k 2P,
]
cosgp = 0.8 + 0,83,

b) Xdc dinh phu tdi tinh todn theo sudt phu tdi trén mot giwong bénh
P

P, =~ 59
N
Tir d6 xdc dinh dugc cong sudt tinh todn:
P =P .N (5-1h

Trong d6 N - s¢ giudng bénh cua bénh vién.
Bénh vién cap huyén: N =200 =+ 300.
Bénh vi¢n ¢ép tinh: N = 300 = 500.
Bénh vién cap TW: N = 500 + 1000.
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Tri s6 P, W/giudng bénh c6 thé tham khao céc s0 li¢u sau:

Véi bénh vién ¢ap huyén P, = 250 + 300 W/I giudng bénh.

V§&i bénh vién cdp tinh P, = 300 + 400 W/1 giudng.

Vi bénh vién cap TW P, =400 + 500 W/I giudng.

Phuy tai tinh todn toan bénh vién:
P, =P.N (5-11)
cosp = 0,8 + 0.85.

5.1.9. Phu tai sinh hoat gia dinh

Pé xdc dinh phu tai tinh todn khu vuc sinh hoat gia dinh cho cédc lang,
x4 tot nhat 1a dung sudt phu tai cho médt hé gia dinh P,, W/ho. Qua két qua
khao sat, théng ké thuc &, thay ring trong thoi diém hién nay, ¢6 the thiét k&
cdp dién cho sinh hoat nong thon theo s6 fi¢u saw:

- V&i nong thon viing dong bang: P, =05+ 1 kW/ho.

- V&1 néng thon ngoal thanh: P, =08+ 1.2 kW/ho.
Phu tai tinh todn cho sinh hoat lang, xa:
P, =P.H (5-12)

H - 56 h¢ gia dinh trong khu virc lang, xa.
cosp = 0,85 + 0.9.

5.2. SO PO CAP PIEN

Ludi dién cdn thiét k& clia thon, xd, bénh vién... nam trong hé théng cap
dién cha huyén. Mdi huyén thuong c6 1, 2 tram bién dp trung gian (BATG)
110 kV/35, 22, 10, 6 kV cap dién cho phu tai toan huyén.

Dong dién cap cho mot phu tai mdéi thudng duge 1dy ré nhanh o mot
duong truc trung dp, duong truc nay xual phdt (r tram BATG, dang cap dién
lien thong dong thdi cho cic phu tdi khac (hinh 5.1).

Vi tir diém 1€ A vé xii khd xa (vai km) cong v6i cac doan dudng trung
ap trong khu virc xa vai km nita, dé dam bao an 10an, tin cay cho tuyén day
truc, tai A nén dat mot dao cdch li, dé tién sira chira h¢ théng dién cia xa.

Puong trung ap chon ding dudng day trén khong PDK vi khoang cach
tai dién dai va diéu kién khong gian cho phép. Ciing vi khoang céch tai dién
dai nén dé dam bao chat luong dién nang, tiét dién day dan DDK dugc chon
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theo diéu kién ton that dién dp cho phép. Ciing do diéu kién nong thén cho
phép, tram bién ap thuong duge ding 1a tram ¢t (tram bét): mdy bién dp dat
dudi dat, thiét bi cao dp dat trén ¢ot, th ha dp dat trong nha xay, tram cé
tudng bao dé tranh trau bd va dam béo an toan cho ngudi va thiét bi. Thiét bi
cao ap thuong dat DCL - CC hodc cau chi tu roi (CCTR). Phia ha 4p dat mot
tu phan phéi gébm mot dp 16 mat tdng va 2 - 4 dp t6 mat nhanh, tuy s6 16 ra.
Ca phia cao, ha dp déu phai diat chong sét van (CSV), d€ chéng sét truyén
vao tram. C6 thé dat thém chong sét dng (CSO) phia dudmg day cao dp.

m . / Tuyén day truc trung ap /

_ A
BATG —l

Bloan dudng trung ap cla xa

X3 cén cdp dién

B4 B3 —E 82

T
I
|
L
§
1
(
1
|
|
I
|
|
I
|
{
It Tram bam Thdn 3 Thén 2
t

]

1

Hinh 5-1. Hé thong cédp dién cho xa néng nghiép (vi du cé 4 TBA) dugc 1ay
dién tir mét tuyén truc trung ap cta huyén
Vi & nong thon hién nay, cic S& Di¢n luc thuc hién phuong thitc bin
dién tai thanh cdi ha dp tram, nén tai t& PP tram cén dat cdc déng hé von,
ampe va cdc cong to. Thudng dat 3 dong hé ampe, | déng hé von + chuyén
mach dé do dién ap day, 1 cong to 3 pha hitu cong, 1 cong to 3 pha vo cong.
So d6 nguyén i mot tram BA nong thon cho trén hinh 5.2.
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Buang day truc A - Diém dau

\' DCL phén doan

-

5|2
_|

3| %
| =
2|2
W o
—~ =1
I | e
(=L -
= E
e

BA-35(22), 10,6/0,4 "

TOPP e e e g
! 8l j
I AT 1
: |
OO0 cwn][van]
i S |
| :
i Al A2 A3 |
! P N AN |
E e J
Budng truc ha ap BDK » Pudng truc ha ap DDK
| [ < 500m | \ ( < 500m N

=] ' 1

Hinh 5-2. So d& nguyén li ¢dp dién cho mét khu vuc ndng thén
dung mét tram bién ap {co thé dung CCTR thay cho DCL - CC)

So d6 két cau xay dung tram Xem chuong 3.

Tuy thuéc dia hinh timg thon x6m ma vach ra phuong dn di day thich
hop (hinh 5.6).
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5.3. LUA CHON CAC PHAN TU CUA SO B0 CAP BIEN
5.3.1. Chon may bién ap ‘

‘Tram chi dat mot mdy, cong sudt mdy chon theo muc 1.3.1, chuong 1.

5.3.2. Chon DCL phan doan va DCL tram
Ca hai DCL chon ctng loai, chon theo bang 1.3.

5.3.3. Chon cau chi cao dp

Cau chi cao dp chon theo bang 1.4,

5.3.4. Chon ap to mat

Ap 16 mdt 1éng va dp 16 mét nhanh chon theo muc 13.9 chuong 1.

5.3.5. Lara chon thanh gop (thanh cai) dat trong ta phan phoi ha ap

Cdc 10 phin phdi ha dp tram BA nong thon thudmg dung t tu tao, cin
fwa chon va kiém tra h¢ théng thanh gép theo bang 1.9.

5.3.6. Lua chon doan cap ha ap tir BA dén ta phan phdi (3 - 5m)
- Chon theo dong phadt néng cho phép, cong thire (1.29).

- Ki¢m tra theo diéu kién én dinh dong ngin mach, cong thire (1.35).

5.3.7. Lara chon tiét dién cac tuyén day ha ap

Day ha dp ding day A hoac AC di trén cot.

Deé dam bao dién dp nha xa nhat, nam trong pham vi cho phép, tiét dién
day ha ap nong thon duge chon theo AU, Sau d6 phai kiém tra khéi dong
may bom, khi tram bom dat xa tram bién 4p.

5.3.8. Lua chon ti¢t dién tuyén day cao ap

Vi bin kinh hoat dong ciia cdc tuyén day cao dp khd xa, nén tiét dién
ciing dugc chon theo diéu kién t6n that dién 4p.

Sau day trinh bay phuong phap lya chen tiét dién day dan theo AU,

- Cho gid tri x, = 0,35 Q/km, xdc dinh tri s6 thanh phan ton that dién 4p
do Q gay ra trén X,
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1
AU" = X“Z_Q v (5-13)
dm ) T
- Xdc dinh trt s6 cho phép clia thanh phén ton that dién dp do P gay ra
trén R.

AU =AU - AU” (5-14)
- X4c dinh tiét dién day t6i thiéu ddm bao AU
2
= p“~—=—", mm (3-13)
PUAU

Trong hai céng thifc trén:

P, kW; Q, KVAr - cong suat trén cic doan dudng day;

1, km - chiéu dai cdc doan dudng day;

p - dién trgd suat cha nhom p = 31,50Q/mm’. km; U, kV; AU, V.,

Cén can ctf vio so do uyén day dé xdc dinh P, Q, | cho ding.

Néu chon tiét dién tiéu chuin nhé hon tiél dién tinh todn theo (5-15)
can kiém tra laj diéu kién AU < AU,

Dé dadm bio d6 lech dién dp cusi dudng day AU < 5% U, tuy thudc
vio dién 4p thanh cdi ha 4p tram bién dp, c¢6 thé lay AU, = (5 + 10%)U,,

Cén nhd rang, khi tinh todn cdc dudng nhanh vao x6m ngd, cé thé coi la
phu tii phan b& déu, dé tinh AU trong cac cong thic trén, thay the bang phu
tai tap trung dat tai gilta dudng day, ¢6 tri s6 bing téng cong suat phan bo
déu (xem hinh 5-3).

5.3.9. Kiém tra tiét dién day cap cho tram bom theo do syt dién ap
khi khoi dong may bom :

Nhu di néi & trén, néu tram bom khong dit tram bién dp riéng ma duogc
~ cdp dién biang mot dudng day ha dp tir mot TBA cong cong thi nhat thiét
phai kiém tra tiét dién day theo d6 sut ap khi khdi dong mot mdy bom.

- Néu tram bom chi dat mét mdy, khi mdy bom khdai dong, yéu cdu do
sut 4p thoa man diéu kién:

AU% < 40% U, (5-16)

- Néu tram dat nhiéu mdy bom +khi kh&i dong mét mdy bom, yéu ciu
phai thod mén di€u kién, khong 1am anh hudng dén sy 1am viéc cha céc mdy
bom khac, diéu kién dd la:

AU% <20% U, (5-17)

12.TTK CAP UM
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ate 2 17 4 sleoa 4 4 b b P AR
1 _1. 3 ! R
_ N 1 b)
o N
i,
A 42 3 4 5 B A 7e B
R ' 1 t '
O Py Prp Pag P Pys Py Qy
Qgy Qpp @z Qs
c) d)
Hinh 5-3. So dd t!may thé tinh tiét dién
theo phuong phap tén that dién ap cho phép
a, b - Sd dd cap dign thuc t6; ¢, d - So dd thay thé tuong (ng
T 1
L 1
TBA | @ \
PDK 1 !
l( ﬁ )t | ‘lTrambclm
\ e |
| |
L i
LT
Zg Zp Zp
— —— T
Hinh 5-4. S0 48 nguyén li va so do thay thé
xac dinh dé sut ap, khi khoi dong mdt may bom
Phuong phap xédc dinh d¢ sut dp nhu sau:
Z,+2
AU% = B 100 (5-18)
_ Zo+Zy+2Zy
Trong dé:
7., - Téng tr& mdy bi€n dp quy vé ha ap;
7 - Téng trd duong day cdp dién cho tram bom;
7., - Téng trdy ngén mach ctia dong ¢o khdi dong.
(5-19)
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Luu ¥, néu tram dat nhiéu miy bom véi cong suat khdc nhau, phai cho

mdy bom 1én nhat khéi dong, dé kiém tra do sut 4p.

5.3.10. Tinh toan noi dat
a) Tinh todn noi dat tram bién dp (xem chuong 3).

b) Tinh todn ndi dat dudng day tii dién cao, ha dp (xem chuong 1 va

chuong 3).

54. THIET KE HE THONG CAP BIEN CHO MOT XOM MGI

Yéu cdu thiét k€ cap dién cho mot xém mdi gdm 60 hd dan nong nghiép.
Nha dan dugc ba tri déu trén 3 ngd xém, méi ngd 20 ho. Ngudn dién 13 tram

bi€n 4p cap dién cho ton thén, nam céch xém 200 m (xem hinh 5.6).

nge 1

j_ 200m ngt 2

TBA

70

: 2
E ngo 3 ._.._.}
5y
200m __]
Budng truc ngd, cOtH 7.5
B / D
DDK tir TBA v& x6m 1 2 3 4 5
AC (3x25 + 1x18) \ CotH 7.5 coireo
hém céng to E
R E—
~N__/ 1 2 3 4 5
TBA \/ /
CoBtH 8,5 / 54
c 1 2 3 4 5

Hinh 5-6. M3t bing dia Ii xém mdi va mat bing cap dién
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5.4.1. Phuong an cap dién

Can cir vao mat bang dia 1i, du dinh s& kéo mét dudng day trén khong.
day AC vé trung tam xom (diém A, ddu ngd 2), ti day s€ tach lam 3 tuyén
day, moéi tuyén cap dién cho mot ngd riéng (20 ho dan). Phia dau nguon dat
| dp t6 mat riéng cho xém mdi. Tai cdc ¢t dau ngd A, B, C, dat cdu dao dau
tuyén day moi ngd. Méi tuyén ngd dai 200 m, dit 5 ¢ot cdch nhau 40 m, moi
dau cot dat mar hom cong to (4 cong to 1 hom). Trong mdi hom cong to dat
1 CD t3ng va 4 CD nhénh cho 4 céng to, sau mbi cong to dat CC. So dd
nguyén li cap dién cho x6m mdi the hién trén hinh 5-7.

5.4.2. So dd nguyén li

,C‘

A (3x25 + 1X16)

A (3x25 + 1x16)

=

-GDT

|
|
. ¥

/ir\-\-"""‘-m

T4 PP

A-ThA

A (3x25 + 1x16)

(9]

Hép G0 r\gn 1
ke 5
+ = - ey A
== JI L) 30;!\1 [ C'D 30;!\—I
i | | "
| .
1= m GhA-M0A m1 nm_nm
| | Iiap cing bg 1 | fHépcéngta b
: | Angs 1 {'ngd 1
| I
|cc1 CCM |CC1 [[Jcce)
[ L. |
H Ti
A
4 hé 4 hcr
Hép C0 npd 2
5
____'""[__ -
| CO-30A
I lj_l I
el cn4)
Hop cdng ta 1 : | Hép céng ta b
. cra] -y ngh2
!
ol Jlisss
L. .
5
r ¥ oo
I
|CD ond |
I Hop congtat | | Ilop cing trJS
| ngé 3 I ER ngD 3
A, {cm cc4|
4 L
4 hé

Hinh 5-7. So dd nguyén |i hé thdng cap dién cho x6m mdi

5.4.3. Lua chon cic phan tir cua hé thong cap dién

Phu tai tinh todn chia xém xac dinh theo (5-12), vi x6m mdi, lay
P, =10.5 kW/ho gia dinh.
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P,=P, H=05.60=30kW
Q, = P.tgo =30.0,62 = 18,6 kVAr
P, 30

S, = —t =27 .353kVA
cosp 0,85
a) Chon dp té6 mét ddu nguon
L= 229 _s3684

J3.0,38

Vi di¢u kién nong thon, ft kinh phi, chon dong 4p t6 mat 75 A cla
CLIPSAL (Uc).
b) Chon déy din
Chon dung BDK, day nhom cung tiét dién. Chon theo AU
Coi duong day ngd cdp dién cho 20 ho ta phan bé déu, thay bang phu ti
tap trung J giffa, véi cong sudt:
P,.=2005=10kW
Qo = 10.0,62 = 6.2 kVAr
So d6 tinh todn lya chon day dan nhu hinh 5.8.

100m D
° +
E 10 + | 6, 2kVA
2
TBA
| 200m A 100m £
| t
Urg = 400V £ 10 + ) 6, 2kVA
oS
100m H
¢ +
10 +j 8. 2kVA

Hinh 5-8. So dé thay thé d€ lya chon tiét dién day din
Vi dién ap thanh gép ha dp U = 400 V = 105% U,,. cho phép lay
AU, = 10% U,,, dién ap cudi dudng diy ngd xém van dam bao do léch dién
ap cho phép AU = -5%U,_.
Chon x, = 0,35 Q/km, tinh duoc:
0,35
0,38

E

AU = [18,6.0,2+6, 2(0.08+0,l)]=4,45 V.
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AU = 10%U,, - AU =38 -4,45=3355V.
315
~0,38.33.55
Chon day nhom A-25 (3 ¥ 25+ 1 % 16).
Ghi chii; Ciing c6 thé chon day tiét dién khdc nhau cho mbi doan. Khi
d6 doan TBA - A chon A-35, céc duong ngd chon A-16, tuy nhién ¢4 the 12
khong kih t€, vi mbi loai day ding véi khéi luong qud it s¢ khé mua.

(30.0,2+10.0,18)=19,33 mm’.

¢) Chon cdu dao hop ddu ngo
S [
" J3.0,38.0,85

Chon dung ciu dao ba pha 30A dat trong hop cé khoa.

=179 A

d) Chon ddy ddn tix cong to vao moi hé gia dinh
Lay cong sudt tinh toan tryc tiép cho méi ho 1a 1 kW, dién 4p pha 022 kV
i

= ————=53A
0.22.0,85

Chon dimg day déng boc nhya cich dién CLIPSAL, tiét dién 2,5 mm’,
2 soi, M(2 x 2.5),

d) Chon cdc thiét bi dién ddt trong hom cong to

- Day chay cdu chi: chon I = 10 A, 1 pha.

- Dao céch i cho mdi ho: I, = 10 A, 1 pha.

_ Dao céch li téng ba pha: I, =30 A.

- Cong to mot pha 10A do Nha may Thi¢t bi do Tran Nguyén Han ché tao.

Cic ciu dao, cdu chi trong hop deu do nha may TBD Dong Anh ché tao.
Cic thiét bi dicn dat trong ngd xdém, khong can kiém tra dong ngan mach vi
Xa nguodn. '

5.5. THIET K PIEN CHO TRAM BOM
Yeéu ciu thiét k& dién cho mot tram bom cp huyén nham tiéu ung cho

700 ha vung trong diém lia. Tram bom ¢6 nhiém vu tiéu 500.10 m’ nudc,
sal 3 ngay.
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5.5.1. X4c dinh cong suat va sé lugng may bom
Cong sudt dién cin dung dé chong dng cho 700 ha, tinh theo hé s6 tieu
nude 0,35 kW/ha.
P, =0,35.700 = 245 kW
Du dinh dat may bom 33 kW, méi gi bom duge 1000 m'.
S6 may bom can dat:
245 e v 1
n= ? = 7.4 cdi, ldy chidn 1a 8 x 33 kW,
Kiém tra lai mic tiéu nudc cia 8 mdy 33 kW trong 3 ngay:
8. 1000 .72 = 576.10" > 500.10°
Vay dat 8 may bom 33 kW cho tram bom cap huyén 1a hop Li.

*

Trong nhifng ngay lng, cdc mdy bom lam viéc hét cong sudt, vay:
P, = 2P, = 264 kW
P 264

§, = — — =310,5kVA.
cosgp 0,85

V&i cong sudt nay, quyét dinh dat riéng cho tram bom mét tram bién
ap, canh tram bom.

5.5.2. Vach so do cip dién

Phuong dn cap dién cho tram bom nhu sau:

bién duge 18y vé tram bom tir TBA trung gian cia huyén 110/10 kV,
cdch tram bom 3 km, bang dudng day trén khong. Tram dat 1 mdy bién dp,
phia cao dp dit cau chi tu roi, chong sét van: phia ha dp dat 2 ti phan phou,
. mdi t cdp dién cho 4 mdy bom. Tai gian may, mdi may duoc dat 1 ciu dao hop,
gin trén tudng dé tien thao téc. Cap tir ti PP 161 cidu dao hop di néi trén tirdng, Tix
ciu dao t6i may bom cap duge di ludn trong ong thép, dat trén mat dat.

So d6 miit biang va so d6 nguyén 1{ cap dién cho tram bom cho trén hinh
5-9, hinh 5-10.

5.5.3. Lua chon cic phan tir caa hé thong cip dién

a) Chon dung luong mdy bién dp
- Cong sudt can cap cho 8 mdy bom: 310.5 kVA.
- Cong sudt chifu sang:
+ Gian may: 4 béng x 200 W = 0,8 kW
+ Gian stra chita: 1 bong = 200 W = 0,2 kW
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+ Gian truc: 1 béng x 200 W = 0,2 kW
+ Chiéu sdng bao vé: 5 béng x 100 W =0,5 kW
Téng cong sudt chiéu sang P, = 1,7 kW.
Tat ca ding dén soi dot cosg = 1. Vay téng cong sudt toan phan chiéu
siang S, =P Jcosp = 1,7/1 = 1,7kVA.
Vay téng cong sudt can cdp cho tram bom:
S, =310,5+1,7=312,2kVA.
Chon may bién dp Viét Nam do lién doanh ABB san xuat cong suét 315 kVA.
BA - 315 - 10/0,4 |

Lo Sams Trong lugn
Loai may k\dIA Uo k¥ | U, &KV | AP, .W‘ .AP"W U % iG 9
BA3151004 | 315 | 10 | 04 | 720 | 4850 | 45 1270

b) Chon tiét dién day dén tit BATG vé TBA ciia tram bom
3
L=l =2 —182A

.10

V§i dong dién tinh todn nho, khoang cich tai dién ngén (5 km), chon
tiét dién theo diéu kién nio cling nho, vay 14y tiét dién t6i thiéu quy dinh cho
dudng day cao 4p 1a 35 mm’, chon AC-35.

Khéng cén kiém tra lai dicu kién AU,

¢) Chon cdu chi tu roi (CCTRy véi U, = 104V, 1, = 18,2 A.

Chon CCTR do hang Change (Mi) ché tao.

Bang 5.2. Thong sb ki thuat cia CCTR

Logi CCTR | Uy, kV Liw A 1.4 kA Chiéu dai, mm Trong Iudng, kG

C710-112PB 10 | 10 10 220 7,98

d) Chon chéng sét van (CSV)
Chon CSV do hang COOPER (Mi) ché tao
Bdng 5.3. Thong s ki thuat ciia CSV

U Bién & phong dign max, Dién &p phéng dién dinh mirc
i ams KV (g véi I, 8-20 len ap 2n i
Loai CSV KV g B ciia CSV, KV
A | ska | 1ok | 20ka | sokA |
AZLP-10 10 | 194 | 208 [ 221 | 245 | 88 | 17,0
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d) Chon dp t6 mdt tong
I,=4749 A
Chon ép té mat do hiang MERLIN GERIN (Phép) san xuat, I, = 500 A.

Bdng 5.4. Théng s ki thuat ciia 4p to mat tdng

Loa‘ A Uﬁ"' kv ldrn' A . lciil Nt kA Icil gidi lmn_!__l_(A

CB00E 05 500 18 _ 25

e) Chon dp t6 mdt cdp dién cho mdy bom
M@i dp to mat cdp dién cho 1 may bom
L=l —o =
V3.0,38.0,85
Chen édp t6 mat do hing MERLIN GERIN ché tac 1, = 100 A.
Bang 5.5. Thong sé ap td mat nhanh.

39 A

Logi& U kY lou A T S P

C100E 05 | 15 18

g) Chon dp téo mat cho chiéu sdng

Chon dp t6 mat I, = 15 A do MERLIN GERIN ché€ tao, ¢6 cdc thong
$0 nhu bang 3.5.

#

Tu TBATG

A=t

Truc dign || Sda chita

__[\_‘8 ) 2)
lam | am | 18m |

Hinh 5-9. So dé mit bang cap dién cho tram bom
1. T4 phan phdi; 2. Cap tif BA — tl PP; 3, 4. Cap tir 2 ti PP tdi cac hdp CD di ndi trén
tudng; 5. H6p cdu dao; 6. Cap U CD - may bom, di trong 8ng sét;
7. May bom; 8. Bang dién chiéu sang.
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h) Chon cdp tix BA t6i tii phdn phoi
Chon theo dong cho phép
[ = 315
Y V30,38
Chon cép dong 1 16i PVC 3(1 x 183) + 1(1 x 95).
C6 1, =521 A do hidng DELTA san xuat.

=479,16 A,

i) Chon cdp 3 16i tir tu PP t6i cdc mdy bom
I
J3.0,38.0,85

Chon cidp déng 4 16i PVC (3 x 10+ 1 x 6),c61,=75 A, do DELTA
san Xudt.

=59 A.

= Idm =

k) Chon cdu dao hop

Chon 8 hop cdu dao cho 8 mdy bom, [, = 100 A do nha may TBb
Dong Anh san xuat.

1) Chon ddy chiéu sdng tie tu PP (i cdc bang dién

Chon diing day dong boc cdch dien 4M(1 x 2,5} do Viét Nam ch¢ tao.

m) Chon thanh cdi tu PP
Véi I, = 479,16 A chon thanh cdi lam bing déng, thanh ti€l dién 40 < 4 mm,
6 1, =625 A.
Thanh cai déng duge dat 1én hai sif cdch dién, gén vao khung t, cich
nhau 7 cm, dat ding.
Tinh todn ngan mach:
AP U :
Zi= Ry + jXg= —2im 10° 4 |

din dm
2 7
Zo= M_loﬁ +Ji§_0_8_'
3157 315
Cip 185 do DELTA san xuat ¢é r, = 0,099Q/km, x, = 0,1Q/km.
Ap 16 mat 500 A cé dién trd tiép xic r = 0,25 m<Q, x, = 0.

U 10t mo

10* =7,05+ 20,62 mQ
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Téng tré cha cdp Z va 1ong trd cha dp 16 mat Z, nho hon rit nhiéu so
v6i tong tro 7, clia mdy bién dp 315 kVA, cé thé bo qua. Vay dong dién
ngin mach tai N béang:

i, = v2.1.8L = v2.1.8.109 =27 kA

———

TU TBATG

AZLP-10

- ~ R

C710-112PB

[ BA-315-10/0.4
i

PYC (3x185 + 1x95)

3 6B  500/5A

—
=4
=
0

1

|

E |
|

I

)\ GB00E-500 ) |
® |

|

|

|

|

8xC10|0E—100A
L} ——}-. R . [P FURDR W A

Day boc (4x25) Cap déng PVC

Dén cac bang dién (3x10 + 1xB)

chidu sang di theo tudng
Cau dao hop Cau dao hop
CD-1004A CD-100A

Cap déng PVC
(3x10 + 1x6)
di trong &ng tuyp sat

Hinh 5-10. Sa db nguyén li cap dién cho tram bom
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N
~—
Cap déng 185mm 2 TG-M-40x4mm
; N
7,05 + § 20,62 (m 1) Z
oL |
~ | W |

Zg Zc Zp

Hinh 5-11. S d& tinh toan ngan mach

Kiém tra thanh cdi da chon theo 6n dinh dong va nhi¢t dong ngan mach
nhu sau (cong thic 2.30 + 2.32).
F = 176.10 % 272 = 59.8 kG.

M= 228270 _ 4186 kGem,

ki

W= % =0.106 cm’.

” _M_3186_ 3949 kG/em’.
W 6

G, =3949 >0, = 1400 kG/em’,

c

Vay thanh cai khong chiu duge luc dién dong khi ngan mach, nghia la
khong dam bdo diéu kién én dinh dong.
Chuyén thanh cai sang dat nam, khi dé:
W= ﬂ%{l = 10,66 cm’

=385 _ 3926 kGrem® < o, — thoa min.

kl

GII

Kiém tra diéu kién 6n dinh nhiét:
F2alyfty
6y 1205 s.
F=40.4=160>6.10,9. \j0,5 > thoa man.

Tir tri s6 cha Iy va F,. nhin thdy cdp va cdc dp t6 mat di chon déu
thoa mén diéu kién ngan mach.
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n) Chon cdc déng ho

Trén ti PP dat 3 dong ho ampe, mot déng hé von, mot chuyén mach,
mot cong (o hitu cong, mot cong to vo cong, dén tin hiéu.

Tat ca cic loai dong ho va cong to déu cua nha may Thiét bi do Tran
Nguyén Hin ché tao.

Chon hai bo 6 mdy bién dong do Nha mdy Thiét bi do Tran Nguyén
Han ché tao, c¢é ti s& bi¢n d6i 500/5 A, dé cap dong cho cic déng ho trén.

5.6. THIET KE CAP PIEN CHO MOT TRUGNG HOC

Truong Trung hoc phé théng (THPT) cla huyén thudng bao gém céc
phu tai: chi¢u sdng va quat phong hoc: chiu sdng va quat vian phong, phong
khéach, ho1r truong: dién phuc vy cdc mdy mdc phong thi nghiém (li, ho4,
sinh, ki thuat cong nghiép) va chiéu sdng cong cong, bao vé. Xac dinh phu
tai tinh todn va yéu cdu cip dién cho cdc khu vyc déu ¢é nhitng dac thi khic
nhau, diéu nay dugc minh hoa qua mét thiét k€ cu thé sau day. ‘

Yéu cdu thiét k& h¢ thong cap dién cho truomg THPT bao gém 16 phong
hoc (nha A1), mgt hoi ruong, van phong, phong khach, phong truc (tang 1
nha A2), cdc phong thi nghiém (tdng 2 nha A2), nha dé xe. Ngudn dién cip
cho truomg la duong day trén khong 0,4 kV chay qua trudc clra trudng,

5.6.1. Xac dinh cong suit can cdp cho truong

a) Nha Al: nha 2 tang, méi tdng bd tri 8 18p hoc, dién tich méi 16p
8 x 10 =80 m",

Lay P, = 13 W/m® - P,, = 13 . 16 . 80 = 16,64 kW.

b) Nha A2: phu tai nha A2 bao gém 2 d6i tuong

- Téng 1: cdc phu tai chiéu sdng va quat: hoi truemg 100 m?, phong truc
24 m?, van phong 24 m’, phong khach 24 m?, tong cong 172 m?

Lay P, = 20 W/m®> — P, =20 . 172 = 3,4 kW.

- Tang 2: ba phong thi nghiém 150 m’, nha kho 24 m’ cic phong thi
nghiém ldy P, = 30 W/m?, nha kho 14y P, = 10 W/m?.

P:=30.150+10.24 =474 kW.
c) Nha xe, chiéu sdng sdn truong, chiéu sdang bdo vé
- Chiéu sang nha xe: 3 béng . 100 = 0,3 kW
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- Chiéu sdng san trudng (trong nhitmg ngay hop, hoi he, hoc toi):
12 bong . 100 W =12 kW. '
- Chicu sang bao vé quanh trudmg, ctr 30 m dat mot béng 100 W, 1dng
cong 18 bong:
18 . 100 W = 1,8 kW,
Cong sual chiéu sdng todn trudng:
P.=03+1,2+1.8=33kW.
d) Tong cong sudt cdn gdp cho truong THPT:

£l
Pr=ky D P, =0.85(26,64 +3.40 +4.74 +3.3),
|

P; =239 kW
Lay hé so cong suat chung toan trudng cosg = 0,9,
S, = 23’99 =26,56 kVA

5.6.2. Phuong &n cap dién

Trén co s& mat bang va sé liéu cong suét cdn cap cho cac khu vyc, dé ra
phuong an cap dién nhu sau:

- Dat mot hop cau dao chung tai ¢t DDK - 0,4 kV.

- Dat mot th dién tng tai phong tryc, 13y dién tir hop cdu dao chung
bang mét doan cdp.

- Trong t dat mot 4p 16 mat tong va 4 4p 16 mat nhénh:

1A cap dién cho nha Al.

1A cép dién cho tang 1 nha A2.

1A cép dién cho tang 2 nha A2.

1A cdp dién cho chiéu sdng toan trudng.

- Tir th1 di 4 dudng truc dén 4 khu vyc cap dién.

Pudng 1 dén chan cau thang nha Al, tir day dat moét hop chia dién cho
hai tang, méi 1dng cé duong truc chay hoc hanh lang, tir day 1ay dién vao cdc
phong hoc. M6i phong hoc dat mot bang dién.

Puodng 2 1a dudng truc, chay trén tudng, doc hanh lang tang 1 nha A2
dé cap dién cho hoi trudng, van phong, phong khich, phong truc, moi phong
dat mot bang dién.
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Pudng 3 1a dudng truc, tir to dién chui san tang | 1én tdng 2 nha A2,
lam dudmng truc cap dién cho nha kho va cdc phong thi nghiém, mo: phong
dit mot bang dién.

Putng 4 tr ti dién téng sang bang dién chiu sang., bang dat hai
aptotmdt nhdnh, 1A cdp dién chi¢u sdng cho nha xe¢ va san truomg, 1A cap
dién chi€u sdng bao v¢ quanh trudng.

So d6 nguyen 1i va so d6 cdp dién trén mit bang cho trén hinh 5-12.
5.6.3. Lua chon cac phan tir trén so dé cap dién

a) Chon cdp noi tie DDK vao ti dién cuda truong
[ _ Sy _ 2656
T BU V30,38

Chon cdp PVC tiét dién 10mm® (3 x 10 + | x 6), dt treo trén khéng.

=40,4 A.

b) Chon cdu dao hop
Chon cau dao hop 60 A.
c) Chon tu dién
- VO th bang sit ty tao, thanh cdi M-25 x 3.
- Chon dp 16 mdt tong: vdi I, = 40,4 A, chon 4p t6 mat c6 §,,, = 60 A.
- Chon ap td6 mat cho nha Al:
LR 166
) \EU CosQ \6.0,38.0,9
Chon dp té mat co [, = 40 A.

=28,12 A.

- Chon édp t6 mdt cho nha A2, tang 1:
. 3,44 N
“ J3.0,380,9

Chon apto matco [, - 15 AL

5,8 A.

- Chon dp t6 mat cho tdng 2 nha A2:
Y V30,3809
Chon dptd matco I, = 15 A.

- Chon 4p t6 mat cho chiéu sang:

191



[ =23
T V30,38
Chon dp td mat co I, = 15 A,
TAt ca 4p t6 mdt déu mua cia GOLDSTAR (Han Quéc).

5A.

d) Chon ddy ddn

- Dudng day cdp dién cho nha Al

+ Poan t0 dién - cau thang Al ¢é: [ = 28,12 A,
Chon cép déng 4 161, PVC (4 x 6)c6: I, =45 A,

Hdp cau dao
DDK-0 4kY

. | Cap tu DDK - T0 dién
Ta dign PVC (3x10 + 1x6) W
” Nha xe
Bang dién cac phong
va hdi trurang

[ Buéng truc tang 1 nha A2
Day boc M (4xd)

A A W A —

o

Nha AZ

1, Phong tnic Cap WG dién - hop dién A1

2 Phongkhach [~ PVC (4x6)

3. Van pho .

e lfud;';‘ Hép dién nha A1 Duéng truc ting 1nha A1 Bang dién phong hoo
5. Hanh lang /’ Ddy boc M (4x4)

P i

2 1 1 1 1 1 1 1 1 z

Nha A1: 1. Phong hioc; 2. Cdu thang; 3. Hanh lang

Hinh 5-12. Mit bing trugng THPT va so d6 cap dién ting 1 nha A1, A2.
So d8 c¢dp dién cho ting 2 nha A1, A2 tuong tu tang 1.

+ Poan dudng truc moi tang cé: L= % I, =14 A.

Chon day déng boc M(4 x 4) ¢é: I, =35 A
- Pudng day truc tang 1 nha A2:

I, = 5,8 A — chon day déng boc M(4 x 4).
. Buong day truc tang 2 nha A2:
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I, =8 A — chon day dong boc M(4 x 4).
- Pudng déy tir ti dién — bang chiéu sang: M(4 x 4).
- Day tlr dudng truc vao cic bang dien M(2 x 2.5).
- Day dén bong dén quat M(2 x 1.,5).
Toan bo day dan trong phong di trong 6ng ghen, dudng truc di néi theo
tuong, ciing trong dng ghen.

BDK-0,4kV

Tii dién téng

R 0

A-15A A-404 A-1548, A-15A

______________________ .l

Bang chiéu sang

Day boc M{4xd} Pén téng 1- A2.
,X\_ ________ A Day boc M{dx4)
F ]CD'15A i Péntiang 2 - AZ
|
| ! 5
I A-T0A 4 A-10A Day boc Midx4)
| I Py
N ..t 3
Chigu sang nha xe, g
Chidu sang bac vé sdn truiing o
Day boc M{2x2 5) Day boc M{2x2.5) )
Hbp dién nha A1
=771~ a1

CD-20A CD-EU{A
Pudng truc ting 1 - A1 -~~~ "=~~~ ¥ Buting truc téng 2 - A1
Day boc M{4x4) Déy boc M(4x4)

Hinh 5-13. So d8 nguyén Ii hg théng cip dién cho trudng THPT
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d) Chon bdng chiéu sdng
Tai bang chicu sdng, dat 1ICD - 15 A va 2 4p t mat 10 A.
e) Chon hép chia dién nha Al

Hop chia dién dat: 1CD tong - 40 A,
2CD tang - 20 A.

L
L3 ]

=5

[
og|
i 7

4 4
2
2 2
3 3
2 .
1@ 1@
. 4 4
Bang dién phanghoc 2

. 1|. CAu chi cho dén va quat; 49 o é

2. Hap diéu t6c; 3 3

3. Céng tac {cho hai d&n);
4. Tam phode mica.

B4 tri dién trong phong hoc
1. Bang dién phodc mi ca,

2. Day 1,5 di trong éng ghen:
3. Ben,

4. Quat trén.

Hinh 5-14. Cap dién cho mot phéng hoc
g) Tiép dia vo tu dién
Pé dam bao an toan cin 1iép dia cho vo th dién bang cdch dong mot coc
1i€p dia bang thép géc L 60 x 60 x 6, ngay phia ngoai tudng déu hoi nha A2,

canh th dién. V6 10 duge ndi véi coc tigp dia bang thép tron ¢8. Tat ca coc
tiép dia vh day ti€p dia ma kém nhing nong.

5.7. THIET KE CAP PIEN CHO XA

Mot x4 nong nghiép thudng c¢6 nhiing déc trung phu tai nhu sau: bom
_tuéi hodc tiéu, trai chan nuoi, trudng hoc, tram x4, tram xay xat thoc gao
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hoac nghién thic an, clra hang bach hod, cdc ho dan cu. Khi thiét k& cap dién
cho xa cdn luu ¥ mét 86 diém sau:

- Ban kinh cdp dién trén cdc dudng truc ha d4p 1 < 5()0 m dé dam bao
chét lugng dién ap.

- Tram bom nén dat bién dp riéng, trudng hop cong suat tram bom gud
nho..c6 the kéo dién ha ap t6i, nhung phai kiém tra d6 sut dp, khi khai dong
dong co. .

- Nén dat cong to 100% cho cdc ho gia dinh va cong to dugc tap trung
treo trén cot (xem muc 5.4).

400m
|—-—-—-——\—-_-
T
800m .
[ - e Thén 2
S 250 hé 600m ,
E Thén 1 k¢ e 1
g 350 ho 5 Thon 3 E
5 100 hé )
Hubng nguén diéndén & 4na cap phoi fien x3 §
L&)
1 2 Thén 3 E
2 | B 100 hé 2
@ ' -
Khu déng mau 150ha 3 600m |
can tudi nude 4
|_5 1

. Bach hoa 200m?;

. Trudng THCS 10 Iép (8x10m)
va van phong 100m2

. Tram xa 5§ phang, 120n? ;

. Tram xay xat 2 may, TKW;

. Trai chan nudi'600 dau lon;

. Tram bom tugi.’

&l

DO Ww

[¢]

Hinh 5-15. M3t bing xa néng nghiép cén cap dién

- Can dam bao hanh lang an toan dudng dién, trdnh cay ¢5i va dap vao
dudng dién khi ¢é mura bio.

- Can thyc hién ndi d4t 1ap lai cho DDK - 0,4 kV.

- Can chi ¥ khoang cot, do vong, khoang cdch an toan va tiét dien day
t5i thi€u theo quy pham.

D¢ 4n thiét k€ h¢ thong cdp dién cho mot xi nong nghiep (c6 mat bang
cho trén hinh 5-15; nguén dién 1a dudmg day trén khong 35 kV cla huyén,
cdch x4 3 km). D€ dn nay duoc tién hanh nhu sau:
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5.7.1. X4c dinh tong cong suit cin cap cho xa

a) Thin 1

Lay sudt phu tai sinh hoat: P, = 0,5 kW/1 ho.
P,=0,5.350= 17_'5 kW.

S = 175 = 205,88 kVA.
0,85

3

b) Thon 2

P,=0,5.250 = 125 kW.

5= 125 = 147 kVA.
0,85

c) Thon 3

Thén 3 bam miit dudng, nhiéu ho kinh doanh doi séng cao hon thon 1, 2.
Chon P, = 600 W/m"*.

P,=0,6.200 =120 kW.
120

S,= ——— = 141 kVA.,
' 0.85
d) Cita hang bdch hod
' P, =200 .20 W/m’ = 4 kW
d) Truong pho théng co so '

P.‘i = Ph‘np hue + Pvﬁn phéing
P, =10.8.10.12 W/m’ + 100.20 W/m®.
P.=96+2=116kW.

e} Tram xd
P,=120.15 W/m’ = 1,8 kW.

g) Nha xay xdt

Lay: k,=1. k=09
P,=09.14 = 12,6 kW.
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h) Trai chdn

nuoi

Trai c6 600 dau lon, can dung hai mdy théi rau 2 x 17 kW, mot may
nghi¢n thitc an 4,5 kW va 3 mdy bom rita chuéng trai 3 x 2,8 kW, cong sut
cdn cdp cho trai chan nudi [a:

1)
PR = kdl Z k( P«Tmi + Pu.k'
1

Lay: k4, =085k =09; chi€u sang 14 béng, mdi béng 100 W.

i) Tram bom

P,=0,85.09(2.1,7+ 14,5+ 3.2,8] + 14.0,1.
P,=12,47 + 1,4 =13.87 kW,

Dié¢n tich khu déng mau 12 150 ha, 1ay hé s6 twéi P, = 0.1k W/ha.

P,=P,.S$=0,1.150 = 15 kW.

Chon ding mdy bom 20 kW, ¢6 luu luong nude bom 13 560 m'/h.

5.7.2. Phuong an cap dién cho xa

Can ¢ vao tri 36 cong suat tinh todn cho timg khu vuc va vi tri mat

bang dia i, phuong an cdp dién hop 1i nhit cho xa nhu sau:

- Dat mot tram bién dp cho thon 1:

Chon may BA - 250 - 35/0,4 do ABB ch¢ tao tai Viét Nam.

- Pat mot tra

m bi¢n 4p cho thon 2:

Chon may BA - 160 - 35/0.4 do ABB ché tao tai Viét Nam.
- Pat mot (ram bién dp cho thon 3;

Chon may BA - 160 - 35/0,4 do ABB ch€ tao tai Viét Nam.

- Bat mot tram bién dp cho céc phu tai con lai:

Po=P,+P;+ P+ D, + P+ P,
Py=4+116+18+126+ 1387+ 15

Py = 58,87 kW

58
5 = 2587

=73.58 kVA.
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Chon méy BA - 100 - 35/0.4 do ABB ché€ tao. Két qua chon mdy bi¢n ap
ghi trong bang.

Badng 5.6. K&t qua chon may bién ap cho toan x4

Khu vue S, kVA | 8,0 KVA | S8 mdy | Téntram | Loaitram

Thon 1 206 250 1 T Bét
Thon 2 147 160 1 T2 Bét

| Then3 141 160 1 13 Bet |
Tram bom

Trai chan nudi
Tram xay xat

. 87,34 100 1 T4 Beét
Tram xa
Tryiing THRET
| Clta hang
Thén 2
Thon 1
Thon 3
1A ] ]
- T1 T2 | T3
; Thén 3
3
4
5
,: T4
//
s
s
s
ETram bam

Hinh 5-16. So d6 ba tri tram bién ap va mang cao ap toan xa
Cdc tram bién ap dat vio trung tam cua cdc khu vuc, sao cho bén kinh
¢dp dién 12 nho nhat (1 < 500 m). V1 di¢u kién nong thon cho phép, cic tram
déu ding loai tram bét, mdy bién dp dat trén bé¢ ximang ngoai trdi, W phén
phéi dat trong nhi, xay mai bing, tram ¢6 tuong bao quanh (xem chuong 3).
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- Phia cao dp, cic tram dung ciu chi tu roi va dat chong sét van, phia ha
ap, dat t1 phan phdi, trong th c6 dp 10 mdt tdng va céc 4p 16 mat nhinh. Vi
cdc 16 0,4 kV di ra la duong day trén khong, nén trong cdc ti phan phéi cho
cdc khu vue déu duoge dat chéng sét van.

5.7.3. Lura chon thiét bi cao ap

a) Lua chon tiét dién day dan 35 kV tie PDK-35 cua huyén vé cdc TBA xd

AC-70-Vkm A

DDK - 35kV |
\ PLH 35- 400A
- m
82 % A
5 ;1 :_ _____ A }
2 2 —I——-T--—EE]]H"": -
y © I T |_§
/< |
'_
> @ 3 N e
E Q [ ] - m L - d
3 @ < g = % -
S8 o o = =
e oo = 3 o« Py T T T
S M 1 |
sh vy 1o 0 <] 2 ol T-EJJI[HIM ~
© E : I AC-35 b O : T { 5
E | 1 - £«
Egl > 4 e — P
| !
§ £ (IR 4 g S Sl S - ]
Sl AL -
£y 9% ¢ 3H3 ST
z <] T 1‘""{"“@]]]]]"“"': ©
x [=
U \_T | o
[} ! Jl'_/{_- :’_
I S b

Hinh 5-17. So d& nguyén |i mang cao ap cép dién cho xi ndng nghiép

Dong dién tinh todn téng toan xa:
5, _ 581 =0,50A .

.= 2 -
TBU B3
Vi dong dién nay, du xdc dinh tiét dién theo phuong phdp nao (theo J,,
hoac AU ) déu rat bé. Vay chon day AC vdi tiét dien t6i thiéu: AC-35.
b) Tinh todn ngdn mach dé lua chon va kiém tra thiét bi cao dp

. Theo s6 liéu chi nhdnh dién cung cép, tir tram BATG ctia huyén vé dén
diém dau A, dai 7 km, day AC-70, mdy cit dau nguén ¢é S, = 2500 MVA.
So dé nguyén i va so do thay the tinh ngan mach cho trén hinh 5-18.
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N _U_ﬁ,#36.?51_054fQ
TS, 2500

Zoy = 1), +jx, ], = 0467 + 047 =322+ 28 Q.

BATG N1 Nz
I___E AC-70,7km A AC - 35, 3km
= C()‘
MC &
N, Ny

H | p— I 1 1 f

LS | S | S

Xh Zy, Zp,

Hinh 5-18. S0 dé tinh toan ngan mach
7o =1l + X1 = 0,85.3 10,43 =225 +j1,2Q.

Vay cdc dong ngan mach la:

= Un _ 36,75 —4.5KA.
V37, \3y3.222 +(0,54+2,8)
; 36,75 =2,89 kA .

N =
C BY(3.22+2,55) +(0,54+2,8+1,2)
i, = v2.1.8.4,5= 1142 kA.
i,=v2.1,8.2,89 =733 KkA.
¢) Lua chon dao cdch li phdn doan tai diém ddu A

- V6i L, = 9,59 A chon ding DCL Viét Nam san xuat (Nha méy Thiét bi
dien Dong Anh) hoac Lién Xo (khai thdc hang t6n kho) d€ gidm kinh phi.

Bang 5.7. Théng s6 ki thuat cua dao cach li

Loai DCL U, KV I, A i) KA Ly KA Trgn?dlslfdng
| PAH-35 (dat ngoai trot) 3/ | 400 0 | 15 | s

d) Lua chon cdu chi tu roi 35 kV cho cdc tram BA cua xd
Pén thai diém nay. cdu chi v roi 35 kV do céc co s¢ Vit Nam san xudt
chua duge phép chinh thie ding trén ludi dién.

Trén thi truong hién nay thudng mua cdu chi ty roi cia hing CHANGE
(M1) ché tao, chdt luong va gid ca chdp nhian duge. Trong dé 4n nay cling
diing ciu chi ty roi loai C710-313 PB do CHANGE sdn xuat.
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Bang 5.8. Thong sb ki thuat cta cau chi ty roi
U | S A | duamkA | Trongligng kGt
ST U 1 D AU A ENR: 3 R

| _LleaiCCTR
T oroswes

Vi ddng mach ngén tinh todn 13 qua nho so véi kha nang chiu dung cua
hai thi¢t bi trén, khong cdn so sdnh cu thé.

d) Lua chon chéong sét van

Chon duing loai AZLP do hang COOPER (M) san xuit, duge ding pho
bién trén UGt hién nay: AZLP-35.

5.7.4. Thiét ké dién che cac thon

Thict k& cap dién thon 1. Phuong an cap dién nhu sau:

Toan thon ¢é 6 ngd xGm cdch nhau 150 m. Tram bi¢n dp dat & gitra. Tir
tram BA s bo tri hai dudng day truc 0,4 kV, méi dudng truce ¢dp dién cho 3
dudng nhdnh. Tai cot ré nhinh tir dudmg tryc dat cho madi dudng nhanh mot
cau dao. M6i dudng nhanh dai 120 m s& tréng 6 cot dién, trén moi ¢t dién
dat mot hom 10 cong ta, cdp dién cho 60 ho trong ngd xém. Tong cong suat
cua thon chia déu cho 6 dudng nhénh.

So d6 nguyén I va sa dé dién trén mat bang cho trén hinh 5-19.

a) Chon tu phdn phoi

- Ap 10 mit téng
206
CJ3.0.38

- Chon @p 10 mat nhanh

=313.35 A, chon A-400 A.

Hai 4p t6 mat nhanh ¢6 dong lam viée bang nhau, chon cung ¢& — chon
A-200 AL

D¢ gidam von dau tr ¢6 thé chon ding cic dp 16 mdt cta CLIPSAL hoac
GOLDSTAR. Vo ti tu 1a0. Thanh gép lam bang thanh dong (iét dién 25 x 3
dat nam ngang.

b) Chon tiét dién duong truc thon

So do tinh todn moéi dudng truc nhu hinh 5.20.
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Vi tén that dién 4p trén duong day 35 kV rét nhd, ¢6 thé dung du phan
4p thich hgp dé dién dp tai thanh cdi ha dp 12 400 V — AU, = 10% U,,.
Chon x, = 0,35 Q/km, dién trd suat cha day nhom p = 31,5 O/mm’ km.

AU, = g% [3.18,6.0,075 + 2.18,6.0,15 + 18,6.0,15]

BA-3

¥

AU, . =11,56 V
AU =38-11,56=2644V.
315
©0.38.26,44
F = 63,48 mm’ — chon day nhom, tiét dién 70 mm’.
Vay ca hai dudng truc déu chon A(3 x 70 + 1 x 35).

[3.30.0,075 + 2.30.0,15 + 30.0,15].

BA,
75m 1 150m 2 150m 3

|
I i ! }

400V 30+186 I+ 186 30+ 186

Hinh 5-20. So dbd tinh toan dudng truc thén 1

¢) Chon tiét dién duong dién xom

Céc dudng x6m c6 tai giéng nhau, mdi dudng cap cho 60 ho, chon day
nhoém, tiét dién 25mm’ — A(3 x 25+ 1 x 16).
Can Kiém tra lai tiét dién dd chon theo AU .

f 75m

BA 127 A-TO oo
{ /o1 / 2 Y23 = 150m 3
| { - I T A25
f42= 150m ’
30+j18.6 30+[1886 [34 = 60m
4
30+ 18,6 kVA
BA  ZBAT <12 > 223 3 234 4
| 1 1 - W
30+ 186 KVA 30 +] 18,6 kVA 30 +j 18,6 kKVA

Hinh 5-21. So d& kiém tra tiét dién da chon cda thén 1

Vi day ha dp, x2 dai Im dat 4 day cdch nhau 30cm trén mat phang
nam ngang, vy khoang céach trung binh hinh hoc
D, =126.30=378cm
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Tra bang véi A-70.cér, =046, x, = 0.30 Ofkm.
A-25,c61, =128, x, =032 O/km.
(90.0.46 +55.8.0.3).0.075  (60.0,46+37,2.0.3).0.15
0.38 0.38
, 30.(1.28.0.060+0.46.0.15) + 18,6.(0.32.0,06 +0,3.0.15)
0,38
AUy, =32,27 V< AU, =38 V.

Vay tiét dién nhu trén 12 dat yéu cau.

AU Ba4 =

d) Chon cau dao hép cho cdc duong dién xom
L 30
T J3.0.38.0.85

Chon cdu dao hop loai 100 A do Nha may Thiét bi dién DBong Anh hoac
Bién Thong ché tao.

=53.08 A

d) Chon tii cong to

Méi cot dién xdm dat mot hop 10 cong to cap dién cho 10 gia dinh. Cau
dao tong chon loal 50 A, cdc cdu dao nhanh chon loai 10 A. Cong 10 mét
pha 10 A. Ciu dao chon mua cua ndi, cong tg mot pha cua Nbha may Thict by
do Tran Nguyén Han. Vo (a tu tao.

¢) Chon ddy tir hom cong to va ho gia dinh

Dung day boc CLIPSAL, 16i dong tiét dién 2,5 mm’ — M(2 x 2,5).

Mang ha dp cdc thon khdce duge thict k¢ weong tr thon 1.

5.7.5. Chon day dan cho tram bom

Tram bom ldy dién tir tram bién dp T4, cong sudt 100 kVA va&i chiéu dai
ta 500 m. Tiét dién chon theo AU, = 10%U

Cho x, =035 O/km

dm-

o 0351505 o
(0,38
Al =38 69=31.1V
31.5.20.0,
F= 31.5.200.5 = 26,3 mny’.
0.38.31,2
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Chon day nhom, tiét dién 35 mm’: A(3.35 + 1.25).
Can Ki¢m tra diéu kién khoi dong mdy bom theo (5-18).

Tra bang, may bién dp 100 kVA-35/0.4 do ABB ché tao ¢6 AP, = 0,36k W,
APy =2050 kW, u, = 4,5%.

- 2.0500.38" |0 (45038
100"

7 =0,0671 Q.

iy =0.85.0.5 + j0,35.0,5 = 0425 + j0,175 Q. Z;, = 0,46 O

. U 380

10 =0.03 + j0.06 Q.

Zo = ~dm = =1.15 Q).
? \/g‘kmmldm \/5538
Do sut dp khi khai dong dong co
AU% = — 28520 100 2349

/‘H + /‘D + 7‘{)
AU% = 34% < 40% — chon day A-35 1a thod man.

5.8. THIET KE CAP PIEN CHO BENH VIEN CAP HUYEN

Bénh vién huyén, vé mat cap dién khdc han tram x4 x4, khong nhiing vé
quy mo cong sudt, ma con v¢ tinh da dang cla cac phu tat s dung trong
bénh vién. Néu khong ¢6 s6 liéu cu thé vé bé tri cac khoa. phong va so lugng
cong sudt cdc mdy moéc y 18, thi ¢ thé ding suat phu tii tinh todan cho mot
giudng bénh dé xdc dinh so bo cong sudt tram bién ap can cap cho bénh
vién. Khi da bi¢t so d6 mit bang va cong sual dat coa mdy maée thiét bi thi
nén tinh todn phu tai cho riéng timg khu vyc, tir dé xdc dinh cong suat toan
bénh vién, déng thoi mdi ¢6 s6 liéu chinh xac dé thiét k€ cap dién cho timg
khu vuc,

Khi thigt k& cap dién cho bénh vién, phai dac bié( chii ¥ dén an toan vé
di¢n. Pac thi caa phu (ai dién bénh vién la dua dién dén cdc phong bénh
nhan, phong md, ma & dé ngudi bénh sir dung binh oxi dé hd trg ho hap,
phong m6 khong duge phép mat dién. Dé phong chong chdy nd. cdc day dan
phai di trong 6ng thép ma kém, cac thiét bi sir dung loai chdng né. £¢é cap
dién cho phong mé phai st dung 2 ngudn dién, mot ngudn lam viéc va mot
nguén du phong. '

Sau day tién hanh thi¢t k& hé théng cdp dién cho bénh vién huyén 200
giudng bénh, ¢6 mat bing cho trén hinh 5-22, cdc 6 liéu vé dién tich nha va
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cdc $6 héu may moc thi€t bi ciing cho trén hinh 5-22. Tram dugc cap dién tu
tram BATG cua huyén 110/10 kV, cich 1 km.

5.8.1. Xac dinh cong sudt can cip dién cho bénh vién
aj)Nha A

Nha A bao gém cic phong chd, phong truc, phong bdn thuée dong tay vy,
téng dién tich 280 m’,

Lay P =15W/m* > P, = 15.280 = 4,2 kW.

b) Nha Bl, B2, B3

Phong bénh nhan: P, = 15 W/m’, phong khdm diéu tri 30 W/m’
P, = P, = P, = 15.300 + 30.100 = 7 kW.

¢) Nha C1

Cic may y € ¢ k, = 1, 1ay k, = 0,7 (10 mdy cdc loai), v6i chiéu sdng,
ldy 15 W/m’

P, =0,7.30 + 15.200.10 * = 24 kW

d) Nha C2

V6i phong xét nghiém, thi nghiém cén 4nh sdng nhiéu, 18y P, = 25 W/m’.
Ps, =25.300 =75 kW,

d) Nha C3

Véi phong an chon P, = 15 W/m?, nha bép P, = 30 W/m’
P, = 15.200 + 30.50 = 4,5 KW.

e) Tram bom: P, = 14 kW.

g) Chiéu sdng nha xe, nha xdc, cong céng
-Nhaxe: 2x3boéng.100W=0,6kW

- Nha xdc: 6 bong . 100 W = 0,6 kW

- Chiéu sdng cong cong: 20 bong . 100 W = 2,0 kW
Tong cong suat chi€u sang: P, = 3,2 kW
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Cong suat tinh todn toan bénh vién la:

Po=k, Y P =085(72+21+24+75+45+14+32]
‘ |
P, = 69,19 kW

5= 227 _86,5kVA.
0.8

Nha xéc Tram bam
] a :
80m 1% 14KW S
Phang bénh nhan d’?!,"f"t:i Nha an Nha b&p
2 eyl 2 2
300m _ 100m2 200m _ 50m-
) S —
Nha B3 Nha C3
5 5 4 Kham Phong Phang
Ph \ 9
°”§0?”2 AN | gig b xét nghiém | thi nghiém
m _ | 100m? 150m? _ |  150m?
| I L 1
Nha B2 Nha C2
Pheng bénh nhan d‘fgf':‘n Phong may méc, thiét bi y t&
2 : 2 —
300m _ | 100m? 200m? Py = 30KW
wsp—l
Nha B1 Nha C1
Pheng chd | True | Nha ban thudc BA
2 7 2
100m? | 30m? | 150m 1 )

Nha A

Nha xe M Nha xe

Hinh 5-22. Mit bing bénh vién va phuong an cap dién

5.8.2. Phuong 4n cap dién

Véi cong suat tinh duge 14 86,5 kVA, dat riéng cho bénh vien mét tram
bién 4p mot mdy 100 kVA -10/0,4 do ABB che tao.

Pé d¢ phong mat dién, ¢é thé dat thém mot mdy phét du phong c6 bo
phan tr dong dong nguon du phong khi mat di¢n ludi.
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Trong tram bi€n ap, phia cao 4p dat cau chi ty roi, chong sét van; phia
ha dp-dit mot ti phan phai gédm mot 4p té mat téng va 5 dp t6 mat nhanh:

- Mot dp t6 mét cap dién cho nha A, nha xc, nha xdc, chiéu sdng cong cong;

- Mot ap té mat cdp dién cho phong may y & Cl;

- Mot dp to mat cap dién cho cdc nha Bl, B2, B3

AZLP-10

- e

AC-35

& C710-311PB

BA-100-10/0.4

MF
(100kVA}

PVC (3x10 + 1x8B)

Hap diéen Hép dién Hép dén Hop dién Hép dign
nha A cac nha B1, B2, B3 nha C1 nha C2, C3 tram bom

. Hinh 5-23. So d6 nguyén li cap dién cho bénh vién
-~ Mot dp 16 mat cap di¢n cho nha C2, C3;
- Mgt 4p t6 mat cap dién cho tram bom.
Tai 5 khu vuc cap dién, méi khu vuc dat mot hop dién dé chia dién cho
cac phu tdi trong khu vuc. Thé hién & so d6 hinh 5-22 va 5-23,
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5.8.3. Lira chon cac phan tir cua hé thong cap dién
a) Tiét dién ddy dan tir BATG - TBA cua bénh vién.
Chon ding DDK, day AC tiét dién t5i thiéu AC-35.

b) Chéng sét van chon loai AZLP-10 cia COOPER.

¢) Cdu chi tu roi chon loal C710-112PB clia CHANGE.

d) Ap to mdt tong:
I = 865 _ 131,57 A
J3.0,38
Chon 4p 16 mat 160°A cla Merlin Gerin NS160N-160A.
d) Ap té mdt cho nha A
- SN
V3.0,38.0,9

Chon 4p t6 mat do M.G san xuidt V4OH-15A.
e) Ap to mdt dén cdc nha B

Lo 2

J3.0,38.0,8

Chon dp té mat 63 A cua M.G —» C60N - 63A

=3993 A

g) Ap t6 mdt cho Cl1
I, = 2 4563 A, chon C60N - 63A
J3.0,38.0,8
h) Ap t6 mdt cho C2, C3
L= 243 578 A - V4OH - 40A clia M. G.
J3.0,38.0.8
i) Ap t6 mdt cho tram bom
J3.0,38.0,8
k) Chon cde duong cdp
Tat ca déu chon dung cdp PVC ctia CLIPSAL, 16i dong.
- Cdp dén nha A: PVC (4 x 4)
- Cép dén nha B: PVC(3 x 10+ 1 % 6)
-CépdénnhaCl:  PVC(3x10+1x6)
16T CAP BUEN
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-Cipdénnha C2,C3: PVC (3 x6+1 x4)
-Cdpdéntram bom: PVC(3x6+1x4)

5.8.4. Thiét ké dién cho cic nha

- Cac nha A, BI1, B2, B3, C2, C3 dién chd yéu phuc vu chiéu sdng va quat,
thi€t k¢ twong ty truong hoc (xem muc 5.6), dutmg truc diing day boc M(4 x 4),
tir dudmg truc vao cac bang dién dung day boc M(2 x 2,3), tir bang dién dén den,
quat dung day M(2 x 1,5). Cac day dién di trong 6ng thép ma kim ¢21.

- Tai nha C1 b6 tri mot ti dong Iyc nhd, cip dién trong tu nhu cap dién
cho mét nhém phu ti cong nghiép (xem muc 2.4).

- Tram bom chi 6 mot mdy hom, tai tram chi c4n dat mot cau dao hop
30A do Nha may TBD Pong Anh san xuit.
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Chuong 6
THIET KE CHIEU SANG

6.1. LUA CHON SO LUONG, CONG SUAT BONG DEN

D6i tuong cdn thiét k€ chidu sing c¢6 thé la nha xudng, phong thi
nghlem hoi trudng, van phong dai dién v.v... Cin can cf vao yéu cdu chiéu
sang cua khach hang, vao kinh nghiém va tai liéu tham khao dé tién hanh
thiét k& chiéu sdng.

6.1.1. Tinh toan sc¢ bé

O bude thiét k& so bo, hoic véi doi tugng chiéu sdng khong yéu cdu chinh
xdc cao, ¢6 thé ding phueng phép tinh todn gan diing, theo cdc budc sau:

- L&y mot suat chiéu sang P,, W/m’ sao cho phit hop v6i yéu cau khdch hang.

- Xdc dinh cong suit tdng cdn cap cho chi€u sing Khu vue, ¢6 dién tich
2 .

S, m
P.=P.S kW (6.1)

- X4c dinh s6 lugng dén: chon cong sudt mot bong dén P, tir day dé

dang xdc dinh s6 lugng béng den:
P
n=—= (6.2)
Pb

- B6 tri dén trong khu vuc (theo cum hodc theo ddy).

6.1.2. Tinh toan theo phuong phap hé so sir dung

Trinh tur tinh todn theo phuong phap nay nhu sau:

- X4c dinh d6 treo caodéen: H=h—-h,—-h,

Trong do:

h - do cao clia nha, xudng;

h, - khoang céch tir trin dén béng dén, thudng h, = 0,5 + 0,7 m;
h, - dd cao mat ban lam viéc, thuong 0,7 + 0,9 m.
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Hinh 6-1. B8 tri dén trén mat bing va mit ding
- Tir bang 6.1 tra dugc i s6 L/H xac dinh dugce khedang cach gitra hai

dén ké nhau L, m.

- Cén cit vao bo tri dén trén mit bang, mat cit, xdc dinh hé s6 phan xa

cua tudng, tran p,,. p,, %

- Xdc dinh chi s6 cita phong kich thudc a x b:

a.b
= {6.4)
H(a+b)
- Tu py. Py» @ tra bang tim ra hé s6 sir dung k,
- Xac dinh quang thong cia dén:
kESZ
F= , lumen (6.5)
nksd
trong do
k - h¢ s6 du trit (bang 6.2);
E - d6 roi (1x) (bang 6.3);
S - dién tich nha, m*
Z - hé s6 tinh todn, thuong Z = 0,8 + 1,4
n - 56 bong den, xdc dinh sau khi bé tri dén trén mat bing.
Tir day, tra bang tim cong sudt béng dén ¢6 F tuong ting.
Bdng 6.1. Ti 86 L/H hgp li cho cac ddi tugng chiéu sang
e e ‘ -
Loai dén va ndi s(rdun U:"bo T ‘:aay T"UH - 1‘9?: Chidu rong gid fan ca
: ing ot | maxcho | Tot | maxcho | by qgingkhibd i1 day
nhét phép nhét phéep |
Chiéu sang nha xudng, ding 23 3.2 1,9 25 1,3H
| chao md hodic sat frang men
Chigu sang nha xudng, dung | 1.8 25 18 20 12H
chao van nang B
| Chiéu sang ed quan, van phong 16 18 15 18 1,0H
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Bang 6.2. Hé s dy trir

- S5 tanlau | Hé s6 dytrir |
VI, bon
Tinh chat moi trudng it nhé% 1 Déntujp | Dén sal dét
_____ thang | ]
Phéng nhiéu but khoi, tro,méhéng 4 2 1? N
_Pl]9_qg_co mire bui, kh0| mé hong tungbinh 3 18 1.5
Phong it bw khm tro, m& hong 2 1.5 13

Bang 6.3. Bo roi tidu chuan cla cac khu vuc chiéu sang E

6.1.3. Thong s6 ki thuat cua béng dén

Tinh chilt clia khu vue Iam vide £ Bx
- Phan xuc_m_g_yeu ciu do chigu sang cao (pha ché hoa chat o khi chmﬁ?a_c_a)hg ho dleﬁ-HI_V-\T T
- Phong thi nghiém 30
_-Phang 1am vigc yéu cAu do sang cao (phéng thiét ké, can v, van phong dai dienv.v..) N
- Nha idéng co yéu cdu chiéu sang irﬁh-gnﬁinh o 50
- Cac phong lam viée yéu cau do sang binh thudng B I
] Khu vue yéu cau e chiéu sang thap 10
Duang di lai, van chuyen chinh trong xi ngh|ep 3
Cau thang, nha céu 2,

Duéi day, bang 6.4, bang 6.5

trinh bay thong s0 ki thuat dén tuyp (hay

con goi la dén huynh quang) va dén sgi dot (hay con goi 1a dén day 16¢).

Bang 6.4. Th6ng s0 ki thuat cua dén tuyp

Quang théng F Quang théng F,
Céng sudt, W Pién ap, v J lumen 361 der?anh lumen \gfdi dél?énh Thdi gian sif
i . . dung, h
R 1L _sangtring | séng ban ngay i
30 - ] 1230 1089_ o 2500
40 220 ] K 150 | 2500
Bang 6.5, Thong s ki thuat cua bong den sgi dot
o Quang thon F Im -  Thi gian 3
_ °°"g W T T _sirdung,h
_ -1 S TR A L SUR ;
222 ~ 197 ‘
376 .33 1.
670 506
904 . B84 ;
1327 1004
__ I - 1000
3100 o258
S P71 424
... 8715 I A 4L U
B s 10876
_ 20500 18300 [ .
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Véi chi€u sdng, tuy theo déi tugng chicu s&ng va yéu cau cua khach hang,
ngudi thiét k&€ lua chon loai dén cho phi hap. G cic xudng san xuat it, thudng
ding d&n sgi dét, vi den tuyp nhay véi dién dp (khi U < 180 V, dén tat) va dnh
sang khong that. O nhitng khu vuc cdn 4nh sdng that d€ phan biét mau sac (nhu
cdn xem phan img hoa hoc chuyén hod mau séc, do ket tia v.v...) thi chi nén
diing den sai d6t. Pen wyp it phat nhiét, khong gay néng biic, tao cam gic mat
mé, sang trong, thudng dung trong sinb hoat, van phong.

Hai loai béng dén cé nguyén 1i iam viéc khdc nhau, nén cdc thong s6 ki
thuit cling khic nhau.

6.2. CAC YREU CAU MANG DIEN CHIEU SANG

6.2.1. VGi he théng cip dién cho sinh hoat, chi€u sdng dugc cap chung
v6i mang dién, cap cho céc phu tai khc.

V§i hé thong cdp dién cho xudng mdy, nén dé cho dién chiéu sang di theo
mang riéng (duong day riéng, t dién riéng), trinh cho Viéc dong mo déng co,
lam dao dong dién dp 16n Yrén cuc dén, 1am thay déi do sang clia dén.

6.2.2. Do lech dién dp mang dong luc cho phép + 5% U,,, v61 mang
chiéu sdng chi cho phép + 2,5% U,,

6.2.3. Tt chi€u sang nén ding 4p to mét (ca tong, ca nhdnh), d€ khi mat
dién (vi li do nao dé) c6 thé d6ng rd lai nhanh, khong mat thoi gian thay
day chi).

6.2.4. Ti, bang chifu sang nén dat gin cura ra vao clia nha xudng, phong
lam viéc.

6.2.5. Tai cdc nha xudng, ngoai chiéu sdng lam viéc, con can thiét ké
chi€n sdng su c6, dé phong mat dién ludi. Ngudn chicu sing s ¢6 thuong la
bo dc quy 12 V, 24 V, 36 V, chi pham muc dich chiéu sing an toan cho
cong nhéan van hanh khi mat dién heéi.

6.2.6. Lua chon dp t6 mdt cho tli chiu séng, ciing theo cong thic nhu
chon dp t6 mat mang dong luc.

6.2.7. Lua chon day dan, cdp cho mang chi€u sdng, ciing chon theo
dong phat néng cho phép, va phai kiém tra theo dicu kién ket hgp véi thiét bi
bao vé

kI, > Ly néu bdo vé cau chi (6 6)
0,8
|

kI, 2> ]]fd“; néu bio vé ap td mat (6.7)
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6.2.8. Can heét sic lvu ¥ viéc phan pha cho déu, dé dong dién 3 pha can
bang, s€ giam ton hao dién nang so vdi khi dong dién 3 pha khong cin bang
va tranh truong hop dién dp qud chénh léch trén cuc dén, & ddu va cudi
dudmg day.

6.3. THIET KE CHIEU SANG CHO MOT XUGNG CO KHI

Yeéu cau thi€t k& chi€u sdng cho mot xudng co khi, dién tich 20 x 50 =
1000 m’, bé tri gian, phong lam viéc nhu hinh 6.2.

6.3.1. Xac dinh so luong, cong suit bong dén
Vi la xuong san xudt, du dinh ding dén sgi dét. Chon d6 roi E = 30 [x.
Can c¥ vao tran nha cao 4,5 m, mat cong tac hz =0,8 m, do cao treo dén
cach tran: h; = 0,7 m. Vay
H=45-08-07=3m.
Tra bang, v6i dén soi dot, béng van nidng ¢6 L/H xdc dinh duge khoang
cach gilta cac dén
L=18H=54m
Can cit vao bé rong phong (20 m) chon L = 5 m.
ben s€ duge b tri ldm 4 ddy, cdch nhau 5 m, cdch wong 2,5 m tdng
cong 36 bong, moi day 9 bong.
Xéc dinh chi s6 phong:
___ab 2050
T H@+b) 3(20+50)
Ldy hé¢ s6 phan xa cha tudng 50%, cla tran 30%, tim dugc hé s§ sur
dung k, = 0,48.
Lay heé s du trit k = 1,3, hé s6 tinh todn Z = 1,1, xdc dinh duoc quang
thong méi dén la:

Eo kESZ _ 1,3.30.1000.1.1 = 2483 lumen
nk_, 36.0.48

Tra bang, chon bong 200 W ¢6 F = 2528 lumen.
Ngoai chi€u sdng trong phong san xudt, con dit thém 4 béng cho 2
phong thay quan do, phong WC. Téng cong cong suét toan xudng cin:
36 bong . 200 W + 4 bong . 100 W =76 kW,
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TO PP
R v :
! 2\ S0A !
| |
T oI
| /} )} /} j /} |
L} ___J___ A R I, _
BL, Bi, BL, BL,
PVC (3x6 + 1x4)
TO CS ) -y
r__\Y_____________..._______________‘__..._______

TO-50EC-50A

T T T T 7
AAAANAN

M (212‘5)
M {2x2.5)

& ® ® ® & ® & & & &
® ® ® & ®f @4 & & &4 &
& ®4 ® & ®1f & &4 & & &
& & o & &l & & &) & &

Hinh 6-2. Sa dé nguyén Ii mang chigu sang xudng ¢o khi

6.3.2. Thiét ké mang dién chiéu sdng

Pat riéng mot ta chiéu sdng canh cia ra vao, lay di¢n tir ti PP cua
xuong. T goém mét ap 10 mat 16ng 3 pha va 10 dp 16 mat nhdnh mét pha,
méi dp t6 mét nhanh cap dién cho 4 bong den. So d6 nguyéen i va so d6 cap
dién trén mit bang nhu hinh 6.3.
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a) Chon cdp tix tit PP téi tu CS

P 7,6
[.= €& = : = 11,56 A (ding dén soi dot coso = 1).
3U,.  /3.0,38 & ?

Chon cap déng, 4 16, vd PVC, do Clipsal san xuat; tiét dién 6 m’ cé:
[,=45A>CuPVC(3Ex6+1x4)

b) Chon dp t6 mdt tong

V&il, = 11,56 A — chon dp t6 mat téng 50 A, 3 pha, do Dai Loan san

xuat TO-50EC - 50A.

¢) Chon cdc dp té mdt nhdnh

Céc dp t6 mét nhanh chon gidng nhau, méi dp t6 mdt cap dién cho 4

béng. Dong qua dp tdé mat (1 pha):

I, = 4.0.2 =364 A
0,22
Chon 10 ap t6 mat 1 pha, I, = 10 A, do Dai Loan ch¢ tao.
10 x QCE - 10A

d) Chon ddy ddn tic dp t6 mat nhénh dén cum 4 dén

Chon day déng boc, tiét dién 2,5 mm® - Cu PVC(2 x 2,5} c6 I, =27 A.

- d) Kiém tra diéu kién chon day két hop véi ap té mt

- Kiém tra cdp Cu PVC(3 x 6 + 1 x 4) hé 56 hiéu chinh k = 1
1,25.50

45A>1—— =416 A
1.5
- Kiém tra day 2,5 mm’®
27T A > 1’—%125—9 =833 A

e) Kiém tra dé léch dién dp

Vi dudng day ngén, cdc day déu duge chon vugt cép, khong can kiém

tra sut ap.
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6.4. PHUONG PHAP TiNH TOAN CHIEU SANG KHI DUNG DEN TUYP

6.4.1. Tinh gan ding

Ciing nhu v6i chi€u sdng bing dén soi dét, khi thiét ké chicu séng
khong cén chinh xac 1dm, chi cdn tinh todn don gian. theo cic budc:

- Can ¢ vao d6i tugng can chi€u sang, chon sudt chi¢u sdang trén don vi
di¢n tich thich hop, xdc dinh cong suat can cip cho khu vuc: :

P.=P.S
- Xéc dinh s6 bong den:
p

(4]

P,

b

1=

P, - cong sual mot den tuyp thudng dung loai dén 40 W (1,2 m)
- B6 tri hop 1i dén trén khu vire,

- Thi€t ke mang dién chi€u sdng (chon day dan, cdu chi, dp t6 mdt v.v...)

6.4.2. Tinh chinh xic )

Trong trung hop khach hang yéu cdu thict k€ chigu sang chinh xic, véi
do roi E nao d6. can tién hanh theo 2 giai doan:

a) Giai doan 1: Thi€t k& so bo, theo suat chidu sang, tim duge s6 luong
bdng dén va so bd bo tri den trén khu vuc.

b) Giai doan 2: Ki¢m tra do roi theo yéu ciu

Cong thifc xdc dinh d6 roi, tai mét diém nao d6 can kiém tra:

E = _r e ,1x

" 1000h

trong do: F - quang thong trén don vi nguén sing
. nk
F= T‘" . lm/m

n - $6 béng den trong ngudn séng;

F, - quang thong 1 béng dén, Im;

L - chi¢u dai nguén sang, m.

Ze, - tong d¢ roi twong déi trén diém cdn kiém tra.

Tri s6 clia e, tim duge bang cdch tra dé thi theo hai ti s6 5 va Il; (hinh 6.5).
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trong d6: h - chiéu cao ngudn sing
p - khoang cédch tr diém can kiém tra do roi 16i ngudn sdng
trén mat phang ngang;
} - chiéu dai ngudn sang tir diém kiém tra v€ 2 phia.

Hinh 6-4. Xac dinh dd roi tir nguén sang dai L

A-Piémngoaibign, |, =L, I, =0;B-diémnaodoco L, val,

10

oooo
S

=|o

Hinh 6-5. Db thi xac dinh dé roi theo E va 5
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6.5. THIET KE CHIEU SANG CHO VAN PHONG PAI DIEN

Cin cép di¢n chiéu sang cho khu van phong dai dién, gom 6 phong 24 m’,
& dav dién cho diéu hoa dugc cip bang dudng rieng.

Vi tinh chat 1am viéc 1a khu van phong dai dién nudc ngoai, can dugc
chi¢u sdng lién tuc. do sdng cao va sang trong, khach hang khong yéu cau do
roi chinh xac 1a bao nhiéu. Phong s& dugc dat he théng dén tugp, vai sudt
chiu sdng 20 W/m’. Chi cdn tinh todn theo phuong phap pan ding.

6.5.1. X4c dinh s6 luong, cong suat bong dén cho mot phong
Céng suat chiu sang mot phong:

P.=2024=480W
Chon dung dén tuyp dai 1,2 m, cong sudt 40 W, anh sang trang.
S6 luong bong den cdn dat trong phong

4
n= 80 = 12 béng.
40

6.5.2. Bo tri één trong phong
Vi day 1a phong 1am viéc, ban lam viée dugc ke lam 2 day, doc theo

chiéu dai phong, nén ciing s€ bo tri den thanh 2 day, mdi diy cé 3 cym, mdi
cum 2 béng (xem hinh 6.6).

6.5.3. So dé cap dién

Trong mdi phong. dat dp 16 mdt riéng cho chi€u sdng, 1r bang di¢n chim
day dan di vé 2 phia, chon ngdm trong tudng, cdp dién cho 2 day bong den.
Pudng dién truc, cdp dién cho chi€u sdng cic phong, chay ngdm trong ong tuyp,
doc hanh lang. Tir day dién duge lay vao céc phong, phan déu cho cdc pha.

Cich lua chon day truc, p t& mat, day dan trong phong. twong tu nhu
cdp dién cho khu van phong (xem muc 4.5 chuong 4).

A
8

C
N

Hinh 6-8. So d& cap dién chiéu sang khu van phong dai dién
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6.6. THIET KE CHIEU SANG CHO MOT PHONG THIET KE

Yéu cdu thi¢t k€ chiéu sdng cho mét phong thiét k& dién tich 8 x 12 m’
vol do roi khong bé hon 300 1x.

6.6.1. So bo chon sé hrgng, cong suat va bo tri dén

Chon suat chi¢u sdng P, = 30 W/m’, xdc dinh dugc cong suit chiéu
sang cho ca phong thiét k&

P .=30.8,12 =288 kW
Chon loai béng tuyp dai 1,2 m, cong suat 40 W, s6 luong béng den can dit:

2.88 .
n=—— =72 béng.
0,04
) 12000 .
| ]
B L = 10,8m
e e — e
T : _ : : N
Nem————— F — : ——|
Day 1
§|ea
T I il I I I | I
-Il 1 1 1 L 1] L 1 1l 1
T T | S Py T L 1 L
o Day 2
g |&]-e
¥ T i ] T 1 ; + f ]
T T L] L L T
Day 3
gl-c
Ne—=—=——=——c=——c——c————————
Day 4

Hinh 6-7. S0 dé bé tri dén trong phong thist ké

So d6 b tri den thanh 4 diy, ciach nhau 2 m, méi diy dat 9 méng
dén, méi mdng ¢b 2 béng (loai 1,2 m) (9 x 2 = 18 béng). Do treo cao dén
h=2.2m.

6.6.2. Kiém tra do roi

Diém c6 do6 roi bé nhat ndm & bién. Cin kiém tra diém A, B, C. Tra
bang véi quang thong dén tuyp 40 W, dnh sdng ban ngay F, = 1520 Im, xic
dinh duoc quang thong teén don vi nguon quang la:
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F= 9.2@ = 2533 Im/m
10,8

a) Xdc dinh dé roi tai diém A

- D6 roi tuong doi tai A doday 1 va2
P_l _pgs L1084y
h 2,2 h 2,2

Tra d6 thi v&i 0,45 va 4,9 tim dugc e, = e, = 125 Ix.

- D6 roi tuong doi tai A do diy 3:
p 3 10,8

P_2 136, L2198 4y
h 2.2 h 2.2

Tra d6 thi dugc e, = 40 Ix.

~ D0 roi tuong doi tai A do day 4:

P_> 597,

{
D= 22227, —=—" =49
h 2,2 h

Tra d6 thi duge ¢, = 12 Ix.
Tong do roi tuong doi tai A la e =2.125 + 40 + 12 = 302 Ix

Po roi trén diém A la:
B, = —2020 302 =347 Ix = E,
1000.2,2
b) Pé roi tai diém B
- Do roi tir day 2, 3: e, =¢,=1251x
-Doroituday 1, 4 e, =¢,=401x
Vay téng do roi twong déi tai B 1a: Ze = 2.125 + 2.40 = 330 Ix.
Po roi trén diém B )a:
2533
.=

= — 330 =379,51x
1000.2,2

Vay b6 tri dén phu trén, thod mén yéu cdu do roi, khong bé hon 300 1x
cua khach hang dé ra.
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6.7. THIET KE CHIEU SANG NGOAI TRO1

Tuy theo déi tuogng, tuy theo muc dich, ¢é nhié¢u hinh thitc chiéu sdng
ngoai trdi véi cac thiét bi, cong sudt va quy moé khac nhau,

6.7.1. Chiéu sang bao vé

Loai chi€u sing nay thudmg dung cho co quan, xi nghiép, trudng hoc
nhiam muc dich bao vé, di lai trong ndi bo, khéng yéu cdu cao vé mi quan va
do sdng.

Thong thudng cdch 20 m dat mot béng 100 W, ¢6 chao sit trang men
bdo vé mua ning.

Cot dén chi€u sang bao vé noi bo cling khong nhat thiét phai chuan hod:
c6 thé 10i dung cot dién luc, coc hing rao, ddu héi tudng.

6.7.2. Chi¢u sing duong phé

Dé chidu séng dudng pho, thuong diing cot dén riéng bang thép
hodc bétong cot thép, thuong 20-30 m mot cot, ¢6 thé dung béng den
thong thudng 200-250 W, béng thuy ngan cao dp, béng compact va cac
loai dén khic.

Cot dén ¢6 thé bé tri mot day bén dudng, mot diy & giita hoac hai diy
hai bén, tuy theo do rong cha dudng phd.

- Phd rong 8-10 m: bo tri | ddy dén bén dudng.

- Phé rong 15-25 m: bo tri 1 ddy & giita.

- Pho rong trén 25 m: b tri 2 ddy 2 bén.

6.7.3. Chién sang den pha
Pén pha ding dé chiéu sing mot khodng rong, ciing ¢6 khi diing chiéu
hét lén cong trinh, d€ tang vé dep kién tric vé ban dém.
Do treo cao dén pha tuy thudc cong sudt den.
Thuong dtn cong suat: 500 W treo cao 10-15 m.
1000 W treo cao 18-22 m,
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Cédc doéi tuong cap dién trong cudn sich nay nhu trudng hoc, co quan,
khu van phong dai dién, ciing thudng dung mot vai ngon dén pha dé chiéu
sang, vira bao v¢, vira 1am ting vé dep cong trinh.

Trén day chi gidi thiéu so bo vé chi€u sdng cong cong théng dung cho
ca quan, trudng hoc, xi nghiép, chicu sing cong cong & day chi mang tinh
chat bao vé hoac mi quan.

Viec thi€t k€ chinh xdc chi€u sdng theo do roi véu cdu, cho céc dai
tuong ¢6 yéu cau chidu sdng dic biét nhu san van dong, dai 10, quang
truong quoc gia, khu di tich lich st v.v... khohlg.ném trong pham vi cia
cudn sach nay.

1SOTTK CAP PN
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Chiong 7
THIET KE LAP DAT TU DIEN BU,
NANG CAO HE SO CONG SUAT

7.1. XAC PINH CONG SUAT VA VI TRI PAT TU PIEN BU

Bo tu dién bu duge thiét k& lap dat cho cac déi tugng ding dién ¢é hé s6
cong suat thip nhu tram bom, xudng, xi nghiép v.v... nham nang hé s6 cong
sudt coso dén 0,95,

Téng cong sudt phan khing cdn bl cho déi tuong, dé nang hé s6 cong
sudt tir cosq, dén cosg, la:

Q, = P(tgo, —tge,) (7.1)
trong d6: P - cong suat tac dung tinh lodn cua doi tuong

tgg,, tgo, - ing vél cos@ |, Cosy,

7.1.L. Vi tri dat bo tu bil

Cé loi nhat vé mit gidm ton that dién 4p, dién nang cho déi tugng ding
dién 1 dat phan tdn cdc bo tu bl cho timg dong co dién. Tuy nhién, néu dat
phén tdn qua s& khong ¢6 1gi v¢ von dau wu, vé quan li van hanh. Vi vay, dat
tu bu tap trung hay phan tdn, phan tin dén mic nao 1a tuy thudc vao cau tric
hé thong ¢dp dién cha ddi tugng.

- V6i tram bom: vi cdc may bom dat canh nhau va gin tram bién ap,
nén 16t nhat 12 dat tap trung mot th ty bii, canh th phan phéi cha tram bom.

- V&i xudng co khi: vi chi ¢é6 mdt nha xuong, bo tu duge dat tap trung
canh tu phan phéi.

- Vi xi nghiép ¢& nhd: ciing ¢6 thé dat tap trung bo tu tai thanh cdi ha
dp tram bién dp, hoac c6 thé dit phan tén ra timg phan xuong. Ngoai cdc
phan xudng, néu cdn ¢b dong co dic biét, cong suat 16n, dat doc lap, cling
nén dat rieng mot bo tu bu.
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~ - V6i xi nghiép ¢& 16n: so bo ¢6 thé tinh bi cho xi nghiép, bang cich dat
cdc bo tu tai thanh cdi ha dp cdc tram bién dp phan xudng. Néu cé ddy du s6
liéu vé ciu triic hé théng cap dién va phu tai ctia cac phan xudng, thi phai thuc
hién dit tu bl cho timg phan xudng, maéi dat hiéu qua cao cia viéc dit bi.
- Khi gid tién 1kVAr thiét bi bl cao, ha ap chénh léch nhau nhiéu, c¢6
thé so sdnh, d¢ ra phuong 4an dat thiét bi bu riéng cho phia cao, ha 4p hoac
dat bl ddng thoi ca hai phia.

7.1.2. Phan phéi cong suit bil trong néi bo xi nghiép

Sau khi xdc dinh tdng coéng suat bd Q,, néu dinh b1 phan tan, cdn phai
xdc dinh cong sudt bii cho timg diém dit bd tu, sao cho hiéu qué bil cao nhat.
Thudng mang dién xi nghiép ¢6 dang hinh tia, cong suat bu tai diém i ndo d6
duge xac dinh theo cong thitc:

Qu=Q-@:- Q) 72)
trong do:
Qs - cong sudt phan khing toan xi nghiép;
Q, - tdng cong suat bu, xic dinh theo (7.1);
Q, - cong sudt phan khang tai diém i;
Qy, - cong sudt b can dat tai diém i;
R, - di¢n tr6 nhanh i;
Ry - dién trd tuong duong ca mang.
Néu trong mang dién, c¢6 chdé phan nhanh thi can bién déi cac nhanh

song song thanh mot nhanh tuong duong, réi lai 4p dung ¢ong thitc hinh tia
(7.2) dé tinh cong suit bu.

7.2. THIET KE LAP PAT BO TU BU CHO MOT TRAM BOM CAO AP

Yéu cau thiét k&, lap dat bo tu bl cho tram bom 6 kV tiéu iing cla
huyén, dit 6 mdy bom 75 kW. Khi lam viéc, hé s6 ¢ong suat cha tram bom
¢6 tri 86 0,7, yéu cdu dat tu dién dé nang hé s6 cong suat lén 0,95.

Theo céng thite (7.2), xé4c dinh duge céng suit bo t:_x cén dat dé dua
cos@, = 0,7 1én cosop, = 0,95 la:

Q,=6.75 (1gg, —1g0,) =6 . 75(1 - 0,33)
Q. =301,5kVAr
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Chon dung loai tu 6.6 kV, CEP 131 B5 cua hing Cooper (Phdp), ¢
dung luong 100 kVAr mot pha, ba bo ddu theo hinh tam gidc, ¢6 cau chi bao
vé riéng tlmg bo va thao tac bang may cit. Dé do d¢m, diéu khién mdy cét
vat bo tu, cé dat BU va Bl. So dé nguyén 1i va so d6 lap dat bo ty va mdy cal
cho trén hinh 7.1.

Tong dung luong bt Q, = 3.100 = 300 kVAr

Trong so d6 trén, BU con dugc diing 1am dién trd phdng dién khi cat bo
tu ba.

TUBDKBKV [ [ T T L L L [ ] k
sien S I | : o :
ERl :@@r@@:@@:@ : :
I AE REREAY
)

TG may cat | T may cat | T maycat | TO may cat | TOmaycat | Bo tu bl
tong co cho 2 cho 2 cho 2 cho bdtu |3CEP131B5
ZE‘;& BI.BU may bam may bam may bam co Bl BU

Hinh 7-1. Sd d6 nguyén li dau bd tu bu
va so dé |&p dat th bd ty bl cling cac ta dién 6 kV trong tram bom

7.3. LUA CHON BO TU BU NANG CAQ cosp CHO XUONG CO KHI

Yéu cdu luya chon bd ty b dé€ nang cao cosg cua mdt xudng cd khi 1én
0,95. Cong sudt tinh todn coa xuong la 80 + j106 kVA. Xét kha nang giam
cong sudt may bien dp khi dit bo tu b,

Hé $6 cong suat cua xuong trude khi dat bu:

80 N
V80" +106° )
Cong suat bo tu cin dit dé nang hé s6 cong suat tir 0,6 1én 0,95 la:

Q, = P(tgp, —tgo,) =80(1,33 --0,33) = 80 kVAr
Cong sudt tinh todn toan phan ciia xudng trude va sau khi dat bi:

S, = V80’ +106" =133kVA
S, = V80? +26° =84 kVA

cosQ =

0.6
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Viy néu khong dat bo tu bi, phai chon may bién d4p 160 kVA, sau khi
dat bl chi can chon dat may 100 kVA,

Chon diing 2 b6 tu 3 pha. cong suit méi bo 40 kV Ar, diu song song, do
Lién X0 (c@i) ché tao, hién dang ¢ ban tai Viét Nam 2 x KC2 - 0,38 - 40 - 3Y 1.
B6 tu duge bao vé bang dp 16 mit, cong tac 1o K dung dé déng mé tr dong
bo tu, cudén dién cam L 15i khong Kkhi tu ché bang cach quan tir 10 + 12
vong, bang ding tiét dién day néi vio bo tu, dé han ché dong dieén déng ban
dau vao bo tu. Trong ti ty bl ¢6 dit bong den lam dién trd phéng dién.

Dién tré phong dién duge xdc dinh theo cong thitc

R

pt

vt
= 15.6‘.10 o) (7.3)

trong do:

Q - dung lugng cua bo tu, kVAr;

U - dién 4p pha, V.

Trong truong hop bu cho xudng co khi 80 kVAr, dién trd phéng di¢n
can ¢o tri $6

0,22
R, =15.-—2210° = 9075 Q)
80

Ding bong 40 W 1am dién tr¢ phéng dién, ¢d

U’ :
= M—P:@:mo Q
40 40
S6 bong deén can dung
_ 9075 _ 75 bén
T 1210

Nhu vay s€ dung 9 boéng loai 40 W, dién dp 220 V, méi pha 3 béng tam
dién tro phong dién cho bo tu. V&i cong nghé méi hién nay, nha ché tao di
dat san dién trd phong dién bén trong tu b, rit thuan tién che viéc lap dat.

So dé nguyén Ii va so d6 lap dit th tu bl cho trén hinh 7.2
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C

Tu phan phéi tdng
dén cac 1 dong luc

Td tu by cosg
2x40kMAr

Hinh 7-2. S6 d& nguyén ii va so dd 1ap dat td tu bu cose trong tram bién ap

a)

a) So d3 tdng hop tram bign ap va tli tu bl
. b) Sd dé chi tiét nGi day cudn cam va bong dén lam dién trd phong dién

7.4. THIET KE BU cosp CHO XI NGHIEP CO NHO

Mot xi nghiép cé mat bing cdp dién nhu hinh 7.3. Yéu cdu finh todn

thiét k& bl diing tu dién, sao cho cosg cua xi nghi¢p néng 1én 0,95.
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PX 1

24 + j 32kVA

Cu {3x25 + 1x16)

PXx 2

BA

¢
NE
+

42 + | 5BkVA

?J(:_.-O)

May khudy
30 + | 30KVA

Hinh 7-3. Mit bing hé théng cap dién cho xi nghiép



V&i hé théng cdp dién trén, t6i wu hon ca la bh phan tén tai 3 diém:

phan xudng 1, phan xudng 2 va cuc dong co may khudy 30 kW.
Cong suét téng cua xi nghiép:

S =24+ 32 +42 +j56 + 30 + j30

S =96+ 118 kKVA
H¢ s6 cong suat cua xi nghiép:
COSP = % =0,63

V962 +118°

D€ nang coso tir 0.63 lén 0,95 cin dat mot dung luong tu bi:
Q. =P(tgo, - tgp,) =96(1,23 - 0,33) =86 kVAr

Bang 7.1. Tinh toan théng sé cla mang ha ap xi nghiép

[.._..Thlff__t_l.f__. | _buwngddy | Lm | Fomm’ | Logiday For Sk RO |
L1 [BA-PX1 | 40 | 10 | Capdéng | 2 008
|2 leame | %5 2 Capddng | 08 0012
[ 3 |BA-MK 50 16 | Capddng 125 0,062

Dién trd weong duong toan mang ha dp:

1
Ry= =009 Q
+ 4+
R, R, R,

Cong sudt bo tu cdn b tai cdc diem, duge xdc dinh theo cong thic (7.2)

Cong suat bi tai PX1:

Qu=32-(118- 86)m =284 kVAr.
0,08
Cong suat bu tai PX2:
Q= 56- (1 18- 86) g:g?z =32 kVAr.
Cong sudt bl tai may khuay:
Q,:=30-(118 - 86)% =256 kVAr.
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Can cif két qua tinh todn trén, chon diing 3 tit tu bu do Lién X6 ché tao,
véi tri s 16n hon va gdn nhat, dat canh 2 tu phan phot PX1, PX2 va tai cuc
ctia dong co may khudy. Chon dién tr& phong dién clia cac bo tu bang den
40 W, cong thixc tinh todn twong tu (7.3). So dé lap dat nhu hinh 7.4.

Th s | . 88
Vi tri dat i td b , KVAr
t i tri da Loai td bu pha Q, kVA ugng

1 Phan xudng 1 | KC2-0,38-28-3Y1 3 28 1

Phan xudng 2 | KC2-0,38-36-3Y3 3 36 1

| 3 May khudy KC2-0,38-28-3Y1 3 | 28 1
N —— e -
1 | | 1
| AT | |
| | |
I ,\ ' I
RN |
'| At A2 NP3 AR co l:

1

: | cC |
| | |
t | |
i- : :
i | c & |
| ] 1
| i 1
I l Iz I

T0 phén phdi PX cap dién TG tu bu cosgp TGty bu cosg

cho céc td dong lue
‘a) . b}

Hinh 7-4. So d& tap dat tu bu cose tai cac vi tri
. a) Td phan phdi va tl tu bl cla PX1 va PX2
b) May khudy va 10 tu b may khudy.

7.5. THIET KF, LAP PAT BO TU BIEN BU PE NANG CAO cosg
CHO X NGHIEP QUY MO LON

Xi nghiép quy mé 16n bao gém nhiéu phan xudng, nhiéu tram bién dp.
Phuong phdp t6t nhat van 1a dat th dién bl cose phén tan tai cdc phan xuéng
(canh céc 10 phan phdi phin xuong) va tai cuc cdc dong co cd 16n (may
khudy, may bom, may nén khi v.v...).
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Hinh 7-5. S0 dé nguyén li cap dién cdia xi nghiép

Tuy nhién, trong budc tinh todn so bo, vi thi€u céc s6 licu cla mang
di¢n phan xudng nén dé nang cac hé s6 cong suit toan x{ nghiép, ¢6 thé
coi nhu cdc th u bt duge dat tap trung tai thanh céi ha ap cac tram bién
ap phéan xudng,

Yeéu cau thi€t k€ lap dat céc bo thi tu bl dat tai thanh cii céc tram BAPX
dé nang cose lén 0,95 cho mét xi nghiép cong nghi¢p dia phuong, cé he
théng cdp dién cho trén hinh 7.5.
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Bang 7.3. Sa ligu tinh toan cac dudng cap cao ap 10kV

Tha Budng cap Loai cap F, I, m ry R, 2
Y ] o Qfkm

1 ] Lokép PPTT-B1 Cap Nhat, i6i dong, cach | 16 | 50 | 147 | 0,0368
2 | LokepPPTT-B2 dign XLPE, v PVC co dai | 16 | 70 | 147 | 00515
3| LokepPPTT-83 thep 16100 | 147 | 00735 |
|4 |lokepPPTTB4 16 | 80 | 147 | 00588
|5 [ lokepPPTTB5 | 16 [120] 147 [oose

PTTT

b b b b b

Qb1 O1 Qb2 QE Qb3 O3 th Q4 be Ob

. Hinh 7-6. S0 doé thay thé mang cao ap xi nghiép,
ding dé tinh toan cdng suat ba tai thanh cai ha ap cac tram bién ap PX

Bang 7.4. S4 lidu tinh toan cac tram bién &p phan xudng

Tén tram Su: KVA sﬂ"@; kVA S_omay_ O .._F.z_ﬁ_’_.‘(_);____._

B1 600 + 400 S I S S B

B2 450 + 600 560 2 15

B3 500 + §500 560 2 s
B4 Jd400+js00 ] 320 2 | S
.85 |sw@-go0 o %0 | 2 SR

234




Bdng 7.5. Két qua tinh toan dign tré cac nhanh

Thir ty Tén nhanh ReQ C Re©® | R=R4R.Q
1 PPTT-B1 15 00362_3 ______1_5_35_8 o
2 PPTT-B2 15 0,0515 15515
3 PPTT-83 LT 0.0735___ o Aems
4 PPTT-B4 S N 0,0588 .. 3088
5 PPTT-B5 3 0,0882 30882
Dién trd tuong duong todn mang cao ap:
1
R, = =0.389 Q

1 1 1 1 1
+ o+ o+ o+
R, R, R, R, R,
Can cu $6 liéu bang 7.4. xdc dinh duge cong suat tinh todn va cos toan
xi nghiép:
S=2250+ 2100 kVA
2250

V2250° +2100°

Tix day tinh dugc téng cong sudt phan khang cdn bit dé nang coso cua xi
nghiép tir 0.73 kén 0,95:
Q, = P(1g0, - tg0,) = 2250(0,935 — 0,33)
Q, = 1350 kVAr

Ap dung céng thiic (7.2), xdc dinh dugc dung luong bii tai thanh cii cic
tram BAPX nhu sau:

cosQ =

=0,73

Q,, =400 - (2100 1350)@ = 210 kV AL
15368
0.389
Q. =600 (2100 - 1350) — 412 kVAr.
| 15515
3189
Q.. = 500 -- (2100 - 1350) ~ 315 kVAr.
_J
0.389
~300 - (2100 1350 = 206 KVAL.
Qs ( 30588 '
Qus = 300 — (2100 — 1350) -2 3892 = 207 kKVAF

‘!
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Tai méi tram bién dp, vi phia 0,4 kV dung thanh cii phan doan, nén
dung lugng bl duge phan déu cho hai nira thanh cai. Chon ding céc loai th
dién bu 0,38 kV cua Lién X6 (cii) dang c6 bén tai Viét Nam.

Badng 7.6. K&t qua tinh toan va d3t td tu bu cosg tai cac tram BAPX

- Tén tram Q,, kVAr theo tinh toan . Loaitdbi | Sépha | QKVAr | S&lugng

81 - 210 . _(KC2038508v3 ] 3 | S0 | 4

82 | 421 o KC2-U,3B-50—§1{3__ 3 30 &

83 315 KC2-0,38-40-3v1 3] 40 §
| B4 206 KC2-0,38-50-33 3 | 50 4
| 85 207 KC2-0,38-50-3Y3 E 50 4

e e mm o e pemmm e

T4 aptémat | Ti phan phéi[ TG bu cosq | TG aptémat | TG bl cos g | T phan phai | TG aptémat
téng cho cac PX | 2x50kVAr | phan doan | 2x50kWAr | cho cac PX tang

Hinh 7-7. So d8 lap dat ta tu bu cosg tram B1
(cac tram BA khac |&p dit tuong tu).
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Chuong 8
THU TUC TRIEN KHAI CAC BUGC THUC HIEN
MOT CONG TRINH CAP DIEN

8.1.NOI DUNG CAC BUGC THUC HIEN MOT CONG TRINH CAP DIEN

B¢ thuc hién mét cong trinh cip dien, can phai tién hanh cédc budc va
cac th tuc san day: :

8.1.1. Ky két hop dong

Tuy theo véu cau cha bén A, khi nang cla bén B, ¢6 thé ki két hop
dong thiét k€ vi ca thi cong cong trinh cdp dién. Trong trudng hop khoi
luong cong trinh chua xédc dinh duoc chish xdc ngay tir ddu, ¢6 thé ki hop
dong nguyén tac hay hop déng so ba. Hop dong chinh thitc s& duoc ki sau
khi khao sdt (do dac), thiét ké, hoac ki cdc hop déng phit sinh, hop déng bd
sung trong qud trinh thuc hién hgp déng.

8.1.2. Xin cip cong suit, diém dau

Sau khi ki ket hop dong, phai 1am & trinh 1én co quan dién luc (S& Dién
luc hoac chi nhanh dién) xin cdp dién. T trinh cdn cung cdp du thong tin
cdn thi€t v d6i tugng xin cdp dién (vi ti dia 1i, tinh chit, muc dich sit dung
dién. cong suat 16ng hop xin cap, s6 cot va s6 tuyén dudng day xin cap diém
dfu...) d¢ co quan dién luc d6i chi€u véi kha nang ngudn va cong suat cic
tuyén dudng day hién trang trong khu vyc, s& quyét dinh bing van ban cong
suit va di€ém dau cap dién hop 1i.

8.1.3. Xin cap giay phép cdp dat xay dung tram bién 4p va duong d'ﬁy
Cong trinh dién nam trong cong trinh xay dung nha may, nhi chung cu,
nha hang, khich san v.v... Thuong chi ddu w da xin gidy phép xay dung

cong trinh dién cing véi gidy phép xay dung nha mdy, nha chung cu... Néu
tir diém déu di vao tram bién 4p, di bang dudng cdp ngam, phai xin phép Uy
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ban nhan dan quén, huyén cho phép dao hé dudng va gidy phép ghi tryc tiep
trén ban v thi cong.

Cong trinh cai tao, xay mdi ¢ x3, phudng néu chua cé giay phép cap dat
xay dung dudng day va tram bién 4p, ciing véi cha dau tu xin giay phép cip
dat chia Uy ban nhéan dan quan, huyen cho cong trinh dién & x3, phudng. Sau
khi cé gidy phép, ngudi thi€t k&, cliing voi can b dia chinh xa, phudng giao
mit bing xay dung tram va giao mat bang tuyén dudng day cao, ha 4p. Trén
co sO mit bang dugc giao, cing vdi ban d6 dia chinh ti 1& 1/500 s€ thict ké
cac hang muc cong trinh dién trén dé. '

8.1.4. Cong tac khao sat, diéu tra, thu thap sé liéu

Ngoai muc dich thu thap diy da s6 liéu vé phu tai dién, dé thiét k&
chinh xdc hé¢ théng cdp dién, cong tic khio sat con phuc vu cho viéc vach
tuyén duong diy, xac dinh vi tri dit tram bién 4p. Sau khi théng nhit tuyén
dudng day, vi tri dat tram bi€n 4p, bén A can chuan bi hanh lang dudng dién,
nhu di chuyén nha cira, cay ¢6i, mé ma, dén b dat dai, hoa mau. Khi di
khao sdt can hét sic luu ¥ cac vi tri dac biét trén tuyén dudng day s€ di qua
nhu vi tri vugt dé, vugt dudng giao thong, vugt ao hd, dam lay, vuot dudng
day dién luc, vuot dudng day thong tin v.v... Do chinh xdc cdc khoang ¢t cd
trén tuyén dudng day. Pac biét khio st cdc coéng trinh ngdm dudi dit ma
duong day di qua. Vi du nhu 6ng din ngam xdng diu, theo quy pham, dudng
day thi¢t k¢ phdi cdch ong ngam xang dau 50 m.

8.1.5. Cong tac thiét ke

Mot ban thiét k€ cong trinh cap di¢n bao gdm ba ndi dung: Thuyét minh
tinh todn, cdc ban v& va du todn kinh phi. Méi phdn déng riéng thanh tap.
Tuy nhién véi nhimg cong trinh cip dién nho, nhu thiét k€ tram bién 4p, thiét
ké cdp dién cho mét nha tap thé, s6 lugng trang viét va bdn v it thi cé thé
déng chung thanh mot quyén.

8.1.6. T6 chitc thi cong

Day 1a khau cue ki quan trong, nhiéu khi quyét dinh 16, 1ai cua cong
trinh. Thudng ngudi ta phai lap ra mot biéu dé tien do thi cong, trong dé quy
dinh chat ché thoi gian hoan thanh timg hang muc cong trinh, tir ddu cho dén
khi két thiic cong trinh, bao gobm thdi gian tap két, bao quan nguyén vat li¢u,
thdi gian trién khai cong viéc timg ngay, thoi gian thir nghiém, nghiém thu
cong trinh, ti€t kiém th&i gian, han ch€ lang phi, that thodt nguyén vat li¢u,
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st dung diing nhan lyce, dieu hanh t6i wu phuong tién thi cong (xe, cau...) 1a
nhitng bi quyét trong t6 chic thi cong cong trinh. Ngoai nang luc té chitc,
diéu hanh, ngudi cdn bo phu trdch thi cong cin c6 luong tam nghé nghiép.
c6 trach nhi¢m cao. Kién quyét lam dung thiét ke, ding ki thuat, khong 1ap
dat vao cong trinh dién nhimg thiét bi khong duge phép, nhimg thiét bi chua
thi nghiém, thir nghi¢m.

Trong t6 chiic thi cong, cin chi ¥ dén dudng van chuyén vao cong
trinh, dam bao an toan cho ngudi va thiét bi. Chu y dén phong tuc, tap quin
cua dia phuong noi xay dung cong trinh, khong dé xay ra su viéc dang tiéc.

8.1.7. Nghié¢m thu, ban giao, cong trinh

8.1.8. Quyét toan, thanh li hop dong

8.2. NOI DUNG CHI TIET MOT BAN PE AN THIET KE CAP PIEN

8.2.1. Phan thuyét minh thuong bao gém 3 noi dung:

a) Gidi thiéu chung

- (161 thiéu nhitng van ban, phap lénh, quy dinh lién quan tdi cong trinh
cdp dién.

~ Gi6t thiéu ndi dung cap dién.

- Gidi thiéu doi tugng cdp dién: tinh hinh dia li, dan cu, mic séng, céc
thiét bi, may moc str dung dién v.v... Tém lai, can gidi thiéu day du thong tin
dé c6 thé xdc dinh ding cong sudt vi miic dé tin cay cap dién cho déi tugng.

b) Tinh todn ki thudt

Phan nay trinh bay vén tit phuong phép, két qua tinh todn coéng suit,
tinh todn lya chon cdc phan ti trén so d6 cdp dién (mdy bién dp, may cat, dp
t6 mat, dao cdch li, cau chi, day dan va cdp cao, ha dp v.v...). Phai chi ro
tuyén day, vi tri dat tram, chi r& timg loai thiét bi mua clia nuée nao, hang
nao, cdc thong sé ki thuat caa ching.

¢) Cdc gidi phdp an todn
Phan nay chi 16 nhing giai phdp cdn dp dung d¢ dam bao an toan nhu

tiep dia cot, ti€p dia ti di¢n, hdom cong to, kiém tra khodang cdch an todn, cic
giai phap phong chdy, nd v.v...
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8.2.2. Phan ban vé

Céc ban vé phai du dé minh hoa néi dung thiét ké. Vi dy, v¢ tram bién
ap phai cé ban vé so d6 nguyén li, mat bang, mat cat, ban v& xa, gh¢ cich
dién v.v... V& dudng day phai ¢ ban v& mat bing, mat cat doc tuyén, cic
ban v& xa, méng, cot v.v...

Trén cac ban vé phai chi thich thi¢t bi, vdi ddy di kich thude 3 chiéu,
véi cac thong s6 ki thuat dac trung timg thiét bi. Vi du v6i mdy bién dp, phai
ghi 13 cong suat, dién 4p cao, ha dp; v6i cdp phai ghi r6 ki hiéu ching loai,
$0 101, tiét dién cdc 161 v.v...

8.2.3. Phan du toan

Phin nay bao gém mot ban téng hop dy todn, mét ban dy todn vat tr
thiét bi, mét ban dy todn nhan cong.

Dinh gia cdc ching loai vat tu thi€t bi, dinh mdc nhén cong cho tung
hang muc cong viéc, phai can cit vao cac dinh mifc, cdc quy dinh cua nganh
dién lyc, nganh xay dung hoac cdc hién nganh dién - xay dung. Trong trudng
hop du toan khéc véi dinh midc, phai 1am bd sung mot ban chénh l¢ch gid, dé
trinh bén A xét (thudmg cudi cliing s&€ di dén mot thoa hiép nao da).

Noi dung va trinh ty cdc hang muc trong bang tdng hop du todn, (xem
mau bang dudi day). Trong d6:

- Thiét bi 12 cdc may mée mua tron bd, vi du mady bién dp.

- Luu théng phi cho thiét bi thudng 13 1%.

- Chi phi vat liéu 1a tdng kinh phi mua vat liéu 1dy két qua tlr bang dy
(odn vat tr, nguvén vat li¢u.

- Luu thong phi cho vat liéu, thudng la 4% chi phi vat liéu.

- Téng s& cong nhan, 1y két qud tir bang du todn cong nhan. Tién luong
ngay, lay tir luong co ban nhan vai cdc hé s& (theo quy dinh).

- Chi phi mdy 14 chi phi cho cau, mdy han, mdy ép dau c6t v.v...

- Dinh muc cho ting mdy véi timg loai cong viéc, 1dy theo quy dinh.

- Tién thir nghiém cho timg hang muc, 18y theo quy dinh.

- Thiét k€ phi 14y theco quy dinh: Thudng véi tram bién dp, 1ay theo dinh
mifc ¢ cong suidt mdy; voi dudng day, 14y theo dinh mic trén 1 km; dién noi
that, 1ay khoang 2,5% kinh phi xay lap.

- Chi phi chung lay theo quy dinh, khoang 67,5% chi phi vat liéu.
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- Lai dinh mic 14y theo quy dinh khoang 9 - 10% chi phi lap dat.
- Chi phi ban quan Ii (n€u c¢4) khoang 1% chi phi xay lap.
- Chi phi nghiém thu, ban giao khoang 0,5% + 1% chi phi xay lap.

Bang téng hgp du toan {(mau)

A THIETB|
1. Tién thiét bj

| 2. Luu théng phi

__ CongA |

| B.LAP AT

1. Chi phi truc tigp

&) Chi phi vt lisu

1. Tién vat ligu

2. Luu thang phi

_Conga

| byChiphinhancéng

1, Tién luong

2. Cac khoan phu cép

¢) Chi phi may

d) Chi phi chung

| 1L Lai dinh mutc

NI. Thir nghiém

~C. CHI PHIKHAC
| 1. Thigtké phi

2. Chi phi ban quan I§

3. Chil phi nghiém thu ban giao

| Cong(A+B+C)
Thanh tién: (bang s6)
(bang chir)

A$-GTIN CAP DN 241



8.3. LAP DU TOAN KINH PHI CHO MOT TRAM BIEN AP

Yéu cdu lap du toan kinh phi cho tram bién 4p treo di thiét ké&, c6 so do
nguyén ki cho trén hinh 8.1 va cdc thi¢t bi dat trén tram cho theo bang 8.1. Tram
dugc treo trén 2 ¢ot bétong li tam LT10, 1ay dién tir cot duong day 10 kV, cich
15 m qua bo xa ndnh. Ta dién ha thé cling dugc dat trén ot vai ddy du cdc loai
dt‘ihg hé do dém nhu ampe k&, von k&, cong to kWh, kVArh, dén tin hiéu.

®©

@
4.<EE]]__{|[1.

Hinh 8-1. So dd nguyén li tram BA treo
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Bang 8.1. Thong ké thlet bj tram

W | Thigt b| ] o Quy tach
1. [Daydén __|ACS0
2 _Jowngse  Teedooomn B
_____ 3 | cCurai | C7T10311PB(change) S
|4 |Benap | 2s01004(aBB) __
5 | HTtiépdia _ | Boocl 60x60x6 e N
6 Céptong PVC Cu{3x150+1 ><95}+E95 B L
7 Tl ha ap Tutao .
8 B do dém BI400/5 + céc déng hé
9 | Aptomatténg 400 A, (FuziNhat)
| 10 | Thamheai | Bongd0x4
11 Aptomatnhanh 00A (FuziNbg)
12 |[Céapra [PYCCUBTOrB0pES) - |
Bang tong hdp duy toan
A THIET B|
1 Tién thigt bl 47.000.000d
2 Luu thong phi 1% 470.000d
Cang A ' 47 470.000d
B. LAP DAT
I Chl pht truc tlep ’
a} Chi phi vat lieu {
1. Tién vat ligu 26.682.000d
2. Luu théng phi 4% 1.087.200d
Cong a 27.745.200d
b) Ch| ph| nhan cong
1. Tién luang 697.090d
57.25 cong. 10,034 . 12135 ’
c) Ch| phi may 800.0004
d) Chi phi chung 6? 5% 470.5354
Cang | 29.716.825d
I Lai dinh mitc 9% (1) 2674.5148
fll. Thi nghigm 1.020.000d
Cang B 33.411.339d
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C. CHI PHI KHAC

1. Thiét ké phi 5.000.000d
250 kVA . 20000d/kVA

2. Chi phf ban quan if 1% {B) 3341134
3. Chi phi nghiém thu ban giao 0,5% (8) T 167.056d

a .__Ea_n_g_cm 5501169
ConglA+B+C) 86.382.508d

Thanh ti¢n: 86.382.508d (Tdm sdu triéu, ba trim tdm hai ngan, nam
tram linh tdm déng).

Bang du toan vat tu, nguyén vat liéu

T:r"r | Tén vat tu, vat liéu Quy céch B::;n Iu?;g Bdnﬂgla, Thang tién,
L AT TU 1B
1 May bién ap 250 kVA- | ABB chétao cal 1 47.000.000 | 47.000.000
NGUYENLIEU I
2 | Day dn tr dudng truc 10 | AC-50 kg 15 25.000 375.000
— - kv -
| 3 | Chdngsatvan 10kV AZLP-10,100 Cooper | c&i | 1 1.150.000 1.150.000
|4 | CBuchitgrai 10kV 710-311PB,Change | c&i | 1 | 2300000 |  2.300000
5 | Caphadptdng dong, 3161 | PVC(3150+1.954E95 | m 7 300.000 2.100.000
6 | Votidiénhaap 600.400.1400 cai 1 1,000,000 1.000.000
{7 | Aptométtdng _ 400 A, Nhit cai 1 3.200.000 3.200.000
|8 | Apomatnhanh 200 A, Nhat e | 2 2.500.000 | 5.000.000
5| Bién dong den swosh i | 3 | ssom| 65000
| 10 | P6énghd ampe 0-400 A céi 3 55.000 165.000 |-
| 11 | Béng ht von 0450V cai 1 60.000 | - 60,000 [
12 | Chuyén mach vonké Pai Loan céi 1 80.000 80600
| 13 | Congtodpha(kWk+kVAh) | NM dung cuy do cai 2 150.000 300.000
14 | Bénglam thanh cai M 40x4 kg g 42.000 378.000
15 | Bong thanh cai nhanh M 25%3 kg 5 42.000 210.000
_ 168 | Stthanh cai 1 Thanh Tri qua 8 10.000 80.000
~ 17 Coc tiép dia ) L 60=60x6 cai 6 100.000 600.000
| 18 | Thanh né ligp dia 40x4 m 2 20.000 440.000
! 19 | Déynditiép dia thép 010 m | o 5.000 100.000
20 Cot bétong li tam LT10 AN BT Bong Anh cai 2 2.000.000 4.000.000
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Thet

o Tén vat tu, vat ligu Quy cach B:?n I;:g Ban dgla. Thang tien,
21 | Bd dan tram ca ghé cach | Turtao bé 1 4.000.000 4.000.000
dién |
22 | Sarding 10 kV cati Hoang Lién Sgn qua 1 30.000 330.000
23 | Boxa nénh cét dudng truc | Tytao bd 1 400.000 400.000
| 24 | Thanhdandéng®8 | M-08 m | 6 30.000 180.000
25| Ghip cic loai @i | 12 5,000 60.000
26 | Péu oot dang M150 i | 3 15.000 45.000 |
27 | Paucatdéng M70 céi 8 20.000 64,000 |
28 Bién bao Tif tao céi 1 20.000 20_300_
29 | Day nhj thir ) M2,5 m | 20 2.000 40.000 |
30 | Ximang 48 méng cat Hoang Thach kg 500 900 | 450.000 |
M {Dadx6 48 m 4 ~ 70.000 280.000 |
® jcaveg | |3 | 00| 120000
33 | Que han 03 kg |t | 7000 7.000
34 Son cac mau kg 2 16.500_ 33.[}%
35 | Cac phy kién khac (nhya 100.000 100.000
. thang, thiéc han, xang) )
Tong kinh phi ~ Thiét bi:  47.000.000d
Vat tu: 26.682.000d
Bang du toan nhan ¢dng 13p dit, thir nghiém
.. 3 N . v Nhidn céng
Ndi dung cang viéc Bon vi 56 Iuvgng - R—
Bon vi Toanbd |
| A. CONG LAP DAT ) N
Dyng cft, 46 mang cai 2 2 4
Lap xa nach Ién ¢dt duang truc bd 1 2 2
Keéa day, ham day, |3y do vong khodng cat 1 ~ 4 4
Lap s 10 kv qué N 0.1 11
| Lap bo dan tram ca ghé thao tac bo 1 4 4
Lép chdng sét van by 1 2 2
L3p cau chi tu £ b 1 2 2
| Lap dat may bién ap 250 KVA ) céi 1 5 5
| Lap dat i ha thé ti 1 5 5
BAu ndi day cao &p trén tram 2 2 |
| B4o dattiép dia m? 12 0,94 11,28
Lép dat tiép dia m? 12 038 4,56
_Déng coc tigp dia coC B 1 6.0
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Lam tiép dia det 40x4

San, trec bién bao

0.05

Lamdéuctcacloai | ea | oM |0z | 22
TanghA | R T L1

B. THU NGHIEM .

May bién ap 250 kVA ) cai | 350000 | - 350.000

| Cau chity rai 10 kV .Y _ 30000 | 50.000

Chang sét 10 KV B ba 50000 | 50000

Cap ha ap 500V

Aptomatsoov
Hg thdng tiép dia

Thit nghiém cong to, déng hd

50.000

| 80000 )
-y, 50000
120000

120,000

250.000

C. GHI PHi MAY

CAu 5tan

ca

500000

May han

Mayépdaucht
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ca

ca

[ 100000

200000

200.000

100,000

800.000

1.020.000

500000 |
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Chirong 9
MOT SO MACH TU BONG
DUNG TRONG CONG NGHIEP VA TRONG GIA DINH

9.1. TU PONG BOM NUGC LEN NHA TANG

Dudi day gidi thi¢u so do tu dong don gian, phu hgp cho mét ho gia
dinh, diing dong co mot pha, cong sudt nho.

Bé nudc du trir

=
Fa N
- ﬁzmv BE nudc ngudn
' SO
b) a)

Hinh 9-1. Sd dd bom nude ty 8dng 18n nha ting
a) So dé 18ng hdp; b) So d nguyén i

247



9.1.1. Nguyén tic lam viéc cua so do

Theo céng tac phao ngudi ta ché tao véi dong dién lam viée binh thudng
5 A, di¢n ap 220 V, tiéu chuin nay phl hgp v6i cdc dong co bom nudc co
cong suat dudi 1 kW, di¢n dp 220 V, dam bdo cong tac phao déng md truc
ti€p, may bom lam viéc duge lau dai.

D¢ cong tic phao lam viéc duge theo ¥ mudn, khi bé nudc can ca 2 qua
phao A,, A, ha xuong, déng tiép diém A, dong co bom nudc ¢é di¢n, chay
mdy bom. Khi b¢ nuéc ddy ca 2 qua phao A,, A, néi 1én, md tiép diém A,
dong co bom mat dién, ngimg bom. Phao C dat ¢ bé nudc ngudn, néu bé
nudc ngudn can nudc, ca 2 qua phao C,, C, ha xudng md tiép dicm C, dong
cd bom hé mach, dimg may bom.

9.1.2. Nguyén tic lam viéc cua cong tac phao

Cong tac phao ¢6 bdn trén thi trudng gém: mot cong tic hanh trinh va 2
qua phao. giong nhu 2 chai nhya ¢6 ndp day kin. Lién két gita 2 phao vdi
cong tac hanh trinh bang day nilon. Tuy theo bé nude du trii. ma buge qua
phao ¢é do dai ngin khéac nhau, phit hop véi bé nudc cia méi gia dinh.

Dé cong tac phao lam viéc duge theo ¥y muén, khi bé nudc can dong
cong tac, bom nude lam viéc; khi bé ddy, cong tac phao md tiép diém, ngat
mach, bom nuéc ngtmg 1am viéc. Ngudi ta ché tao sao cho tdng trong lugng
2 qua phao du d¢ déng tiép diém, trong lugng 1 qua phao gilt ti€p diem & vi
tri déng, chi khi ca 2 qua phao néi 1&n, ti€p diém méi md ra. D€ dam bao an
toan khi cé dao déng ¢ mit nude bé va thoa man cdc yéu ciu trén, phai do
vao qua phao A, 1a 6/10, qua phao A, 1 5/10 lugng nudc, tong lugng nudc &
2 qua phao A, A, 16n hon lugng nudc 1 qua phao, gitp cho cong tic phao
tam viéc 6n dinh hon.

Su lam viéc ctia 2 qua phao A,, A,: Khi bé nudc du trit & dudi miic 2,
phao A, ha xudng, nhung cong tac phao chua déng, vi phao A, ¢6 6/10 lugng
nudc, chua du trong lugng déng tiép diém. Nudc & bé du trit ha xuéng dudi
mic 1, phao A,, A, ha xudng. tdng trong lugng 2 phao du dé déng ti€p diém,
déng co bom lam viéc va bom nudc 1en bé. Nuée trong bé du trit ting dan
1¢n qua muic 1, phao A, ndi 1én, trong luong phao A, di git ti€p diém & vi tri
déng. Bom nudc tiép tuc lam viée, nude trong bé du trit dang 1én dén diém 2,
phao A,, A, cling néi lén, tiép diém phao A md ra, bom nudc mat dién,
ngimng lam viéc. Qua trinh ti€p dién, bé can chay may bom, bé ddy dimg may
bom, hoan toan w dong.
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9.2. TUPONG PONG NGUON DPIEN DU PHONG (ATS)

9.2.1. Tu dong dong may cit phan doan

Thong thudng tram bién ap ca xi nghiép c6 hai mdy bign ap van hanh song
song, phia thanh céi ha 4p van hanh theo kiéu hd, nghia 12 mdy cit phan doan,
noi hai thanh céi phia ha 4p thudng md, muc dich dé gidm nhe viéc chon cic
thi€t bi phia ha ap, din dén giam gid thanh xay dyng (hinh 9-2). Véi so dé quen
thudc nay rat co hleu qua, gidi thiéu véi ban doc dé tham khao.

B4

B, N By
4 f f
2 s i ﬁ 1
1CC 2CC
Me @ MG 1A 1RGT [2RGT 2A,

T

2MC, 2A; CC2A [CC1A 1A, 1MC,
- — (-

1A A (2“‘ 2RGT 34, CD3A 3A; 1RGT

JF 2 - | o

[

a} k)

Hinh 9-2. Sd do ty déng déng may cét phan doan
a) Sd d6 mach dgng Iuc: b) So d6 mach diéu khién tu déng

Ghi chii

IMC, 2MC: Mdy cét dién hop bo dién 4p cao

IMC,. 2MC;: Tiép di€m phu thudng kin may cét hop bo

LA, 2A, 3A: Mdy cat khong khi, néu c6 két cdu déng cit tu déng va
dong dién 16n. Loai dong dién nho goi 1a dp to mat

A 1A, 2A , 2A,: Ti€p diém phu thuong hé cha mdy cdt khong khi
1A, 2A.

3A,. 3A,: Tiép di¢m phu thudng kin cia mdy cat khong khi 3A
CCIA, CC2A: Cuon cat may cit khong khi 1A, 2A

CP3A: Cudn déng may cat khong khi 3A

IRGT, 2RGT: Role trung gian ¢6 thdi gian mé cham, cung vdi tiép
di¢m phy tuong tmg cua ching

1CC, 2CC: cau chi bao vé mach diéu khién
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Khi van hanh binh thuong. mdy cat 3A md, néu cé su co 1 trong 2 may
bicn dp (MBA). cdc mdy cét dien ciia MBA bi su ¢6 cit ra, thanh cdi n6i vai
MBA bi su ¢6 mit dién, thoi diém ndy mdy ¢t 3A déng lai, ho tiéu thy lai
dugc cung cip dién lién tuc. Luu ¢, cong sudt 1 MBA da cdp cho phu tai hai
thanh g6p. N&u cong suat 1 MBA khong du. trude khi dong mady cat 3A, cat
bét phu tai khong quan trong & cd hai thanh gép, sau d6 dong mdy cat 3A.

So d6 mach dién (v dong dong mdy cit 3A, duge trinh bay 6 hinh 9.2.
Nguyeén tac 1am viéc cta so do nhy sau:

Vi mot 1i do nao do, cde mdy cat cia MBA bi sy ¢6 cit ra, ti€p di¢ém
phu thuomg kin clia may cat déng lai, dua ngudn dién qua ti€p diém role
trung gian RGT dén cugn dong CD3A cua may cat 3A, mdy cat 3A ddong lai,
phu tai phia thanh cdi ha dp cia MBA bi sur ¢6 duge cap dién, boi MBA con
lai khéng bi su co.

Trong so dé tiép diém phu cia médy cat IMC,, 2MC, miéc néi tiép vii
tiép diém phu thuong ho 1A, 2A, cda mdy cat 1A, 2A, muc dich 1a dé khi
mot trong hai mdy cat IMC, 2MC phia cao 4p cat ra, s& dua nguén dicu
khién dén cuén catl. cit may cat phia ha dp MBA bi su ¢6, dam bao dong
nguon du trit nhanh chéng, thuan lgt.

Muc dich dung role trung gian c6 thoi gian mdé cham RGT [a chi cho tin
hi¢u déng mdy ciat 3A mot lan, vi néu sau khi dong may cat 3A, ngan mach
trén thanh cdi ha dp chua bi loai trit, bio vé dat tai mdy cat 3A md mdy cat
phan doan 3A ra. néu lai cho tin hiéu dong may cat 3A lan nira, chu lam hu
hong thém may cét 3A. Nhu vay, mdy cat 3A phai lam viée nhicu lan & dong
di¢n 16n, din dén phai stra chita nhicu.

Vin dé con lai ¢ su d6 la tinh thdi gian md cham cua tiép diem rote
trung gian RGT. Néu goi 1, 1a thoi gian cdn thiét dé déng mdy cat 3A, t, la
thin gian du trit, thi thoi gian md cham cua RGT béng:

lrar = Ly + Ly

PGi vai méi thiét bi cu thé, bict duge loai may cat da chon. tra s0 tay s&
hiét dugc thoi gian déng cla mdy cit, tir d6 tinh duge ty;. Theo kinh
nghiem. néu 1Y 1, = 03 = 0.5 s s¢ thod min véi moi loai mdy cét dién.

Tir so dd dong mdy ciit phan doan trén, trong thyc & tng dung dong
nguén dién du phong rit phong phii, nhy cung cip dién an toan cho mot
cudc hop 1dn, cude mit tinh 1dn ¢ the sit dung loal cong tac to ¢o 2 bd tiep
di¢m (1 bd thuong kin va mot b lhuang hé). Khi cong tic 1o déng, mot bo
ticp diém thudng hd lam vige, cap ngudn cho phy tai; khi mat dién, cong tac
1o mo ra, déng bo tigp di¢m thudng kin, nhu vay phy tii duge ty dong cap
dién lién tuc tir hai ngudn deén.
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9.2.2. Ty dong dua nguon dién du phong diézen vac lam viée (ATS)

Nhuoe di¢m cla so d6 déng mdy cit phan doan {2 khi mat npudn dién,
lam cho bé ticu thu mat dién. B¢ cung cap dicén lién tuc, phai xay dung
nguon di¢n 1udi thit hai, ciing ¢6 nhiéu Ii do, ngudn di¢n ludi thit hai khéng
thuc hi¢n duoc. thudng xi nghiép chon giai phdp xay dung thém ngudn dién
du phong di¢zen.

Mot s6 xi nghiép, do yéu cdu san xudt khong cho phép mdt dicn lau
qua, vi du nhu xi nghiép banh keo. néu mat dien qud 3 phut, day chuyén
nucng banh s€ bi chdy toan bo mé hinh trong 10, gy thiét hai vé Kinh €.
Trong mot s6 trudng hop khi CO sinh ra nhidu. ¢6 1thé dan dén né 1o, gay hu
hai nghi¢m trong. Xi nghiép gach. dung 16 tuynen, néu mat dién. céc con lan
khong chuyén dong, s& bi hong. Xi nghi¢p ruou. néu mat di¢n qua liu, cdc
mdy rung ngimg lam viée. qud trinh ¥én men kém, anh hudng dén chat luong
va san lugng rugu.

Do nhitng doi hoi trén, viée tu dong hod ngudn dién du phong diézen la
véu cau can thict.

I Nhitng yéu cau khi thuc hién te dong hod nguon dién diézen

a) Khi mat di¢n ludi bat ki 1i do gi cling phai khdi dong diézen.

b) Khi c6 dién lusi trd lai phai tr dong dirng diczen.

¢) Khi mat dién ludi lau dai, x¢ét thdy van hanh ngudu dién diézen
khong kinh t¢ va do nhu cau san xudt, chi cin giai quyﬁ’l xong mot nhi¢m vu
nao do thi chi can van hanh dtuc,n trong thdi gian ngan. sau dé tu dong dimg
diézen.

2. B ddm bdo an toan cho diézen va mdy phéa dién trong gud trink van
hanh can:

a) Dic¢zen chi khéi dong 1 1an dén 3 lin cho méi tin mat dién, néu khoi
dong 1an tha nhat khong thanh cong. cho tin hieu khoi dong tiép lan thit 2
khong thanh cong, khai dong tiép lan tha 3. ciling khong thanh cong, duno
hén viéc khéi dong diczen.

b) Khi ¢6 dao dong diwcn dp ludi hodc dién dp [udi chap chom (¢6 dien
roi lai mal, sau lai ¢6 di¢n). trong wuong hop nay phai ¢é thiét bi ngan nglia
(di¢zen khoi dong nhicu lan ¢6 hai cho diézen. Bién phap khac phuc, sau méi
lan khoi dong di¢zen, cho diézen chay thém tir 3 dén 5 phat, sau dé méi
ding diézen.

¢) Khi mat dp luc dau boi tron, mat dp luc nudc lam mit, nhicét do dau
b61 tron, nhi¢t do nude lam mat qud mdc cho phép, phai dimg diézen.
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d) Cic diézen 1a nhiing dong co 2 ki nén ¢6 lap bdnh da, do vay khi
dimg diézen, thudng sau mdt khoang thoi gian nhat dinh, diézen mdéi dung
hin. Trong thoi gian diézen chua dimg hidn ma phat tin hiéu khéi dong lai
diézen, bo li hgp banh rang khdi dong s¢ lao vao lam v& banh rang ¢ bdnh
di, phd hong phdn khéi dong. Vi vay chi khdi dong lai diézen khi diézen da
dung han.

€) Sau khi diézen dat duge toc d6 dinh mic, di¢n 4p may phat khong
thanh lap duoc hoac khong dat duge dién dp t6i thiéu ciing dimg diézen.

g) Khi dién dp may phat dat dugc gid tri dinh mic, lién sau dé cho tin
hiéu chay mdy bom diu béi tron, mdy bom nudc Jam mat, quat gid néu 6.

Duéi day 1a cdc so d6 mach di¢n co ban thuc hién viéc tv dong hoa
ngudn du phong diézen thoa min cic yéu cau trén.
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Hinh 9-3. Sd d6 tu déng chuyén déi ngudn dién du phong diézen
va ludi dién (ATS)

9.2.3. Nguyén tdc lam viéc ciia so do

1. Gidi thiéu cdc phin ti trong so do

Bo mdy phit dién diézen gérm ¢é: Déng co diézen cong sudt 640 ma luc
(HP), tdc d6 quay 1500 vong/phiit. Tu dong én dinh t6¢ do quay bang thict
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bt dién tr. Khi toc do quay 16n hon 1500 vong/phiit, PLC cho tin hiéu déng
bt van nhién liéu vao diézen, khi toc do quay nho hon 1500 vong/plit, mo
thém van nhién liéu vao diézen.

Mdy phdt dién dugc ndi cing truc vai dong cg diézen, cong sudt
Sam = 300 kVA, dién dap U,, =400 V, tin s6 f;, = 50 Hz. Kich tir cho may
phat dién chinh, dung may phat dién kich tir phu dat cing truc vét mady phat
dién chinh. Thyc chat may phat dién kich tir phu cling [a mdy phdt dién xoay
chiéu 3 pha. Cuon diy cam ting dat & roto mdy phat kich tir phy, dién ap cam
mg nay dugc chinh lvu cau 3 pha gan & trén truc ciia may phat kich tir phu,
dong dién chinh luu qua day dan, di theo ranh truc vao cudn day kich tir cha
may phat dién chinh.

D¢ gilr dién 4p 6n dinh & mic 400 V, sit dung thiét bi tu dong diéu
chinh dién ap (AVR). Ban dau AVR lay dién dp cam tng & cudn day stato
mdy phit dién Kich tir phu, do tir du ctia mdy tao ra, dién dp niy duge chinh
hru dua thing vao cudn day kich tir ca mdy phdt Kich tlt phu. Sau d6 AVR
ldy tin hiéu ban diu 1A 4p, sau d6 12 dong dién & mdy phat dién chinh, dé giit
dién dp 6n dinh cho mdy phdt dién chinh, bang cdch thay ddi dong dién kich
tr & mdy phdt dién kich tir phu.

Uu diém cia phuong phip ding mdy kich tir phu 1a khong phai ding
chéi than, cong sudt didu chinh clia bo AVR nhd, quén tinh diéu chinh nhéo,
dan dén tdc do diéu chinb dién dp nhanh hon.

Trong so d6 ding 2 cong tic to: G cho dién 4p may phét, M cho dién 4p
ludi. dong dién dinh miic cua cong tic to 800 A. Pién dp diéu Khién clia
cudn day dong cit 12 220 V xoay chiéu. Hai cong tic to duge khod bing dién
va khoa bing cd khi. Muc dich dé hai cong tic to khéng dong thdi cing
déng. Khod dién, sir dyng tiép diém phu thudong kin, mic néi ti€p véi mach
déng. Khi céng tac to thit nhat déng, tiép diém phu chia né md ra, sé mo
mach diéu khién cuén déng cong tac to thit hai va nguoc lai. Khod bing co
khi rit khdc nhau phu thudce vao loai cong tac to sir dung.

Bo PLC da chic nang, nha cung cdp di cai dat cac ch€ dg lam viéc ma
khdch hang yéu cau. Bo PLC 14y tin hiéu truc ti€p tit nguén dién 4p ludi va
nguon dién dp mdy phdt diézen, déng thoi 14y tin hi¢u tir ngudn dong dién
may phdt thong qua BI, 14y tin hiéu tir cim bién (6c d6, tin hi¢u ap luc dau,
nhiét do, mic nhién liéu ctia dong co diézen dé diéu khién, bao vé may phat
dién va dong co diézen trong cdc trudng hop lam viéc khong binh thuong va
su co.
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2. Nguyén tdc lam viéc cua so do

Binh thutmg. khi ¢6 dién dp tudi, bo PLC uu tién cai dat dong cong tac
10 M. phu tai lam viéc véi dicn dp luéi. Vi mot nguyén nhén nao do, mat
dién dp uGi. bo PL.C cho tin hi¢u t6i role K, sau do K déng 1iép diém dua
ngudn vio cudn day khdi dong, dong co khoi dong quay. kéo diezen quay
theo. Toc d6 quay ctia diézen do dong co khoi dong kéo dat dén gidi han nao
d6, dong thoi & thoi diém ndy, b PLC cho tin hiéu t6i van V, md van nhi¢n
lieu vao diézen, diézen khoi dong: sau thdi gian ngan s& dat dén dinh mic,
dién dp mdy phat dugc thanh lap va dat gid tri dinh mic. PLC cho tin+hi¢u
déng cong tac to G, phu tai s dung nguodn dién diézen. !

Né&u dién dp diezen khong thanh 1ap duoc, bo PCL cho tin hleu dng
diézen.

Khi dién dp lusi ¢6 dién trd lai, bg PLC cho tin hi¢u cit cong tac ta G,
déng cong tac to M, phu tdi si dung dién dp ludi. PLC duge cai dat sau 3
phiit méi cho dimg diézen, dé tranh trudng hop dién dp ludi chap chon,
khong phii khai dong di¢zen nhiéu lan.

Khi diézen dang 1am viéc, may phdt dién mot chicu tu dong nap di¢n
cho dc quy. dung luong cla dc quy 180 AIL dién dp 24 V mot chicu. Sau
méi 1an khat dong. dc quy tiéu hao nang luong, can phai nap bo sung. Dong
dicn nap nén dung bing 1/8 dén 1/10 dung luong cta ac quy; &c quy d€ lau
ciing tr tiéu hao nang lugng va can nap bé sung. Vi vay, ngoai mdy phdt
dién mot chiéu di cung vdi mdy phét dién diézen, cdn phdi thi€t k€ thém mot
mdy bién ap chinh luu, sir dung nguén dién dp ludi, ty dong nap dién cho ac
quy. gift cho ac quy luén duge nap day, dién dp 6n dinh. Vai ro clia ic quy
ral quan trong trong so d6 chuyén déi ngudn dién (ATS), Ja ngudn nuoi cho
bo PL.C va khoi dong cho diézen.

Trong qué trinh diézen dang khai dong, ¢6 dién dp ludi tro lai, PLC tu
tién cho tin hiéu déng cong tic o M, phu tai sir dung dién dp ludi. Pong thoi
PLC van cho tin hiéu khéi dong diézen tiép tuc, cho dén khi khai dong thanh
cong. Néu dién dp ludi con duy tri, sau 3 phit, bo PLC cho tin hi¢u dimg
diézen.

Bo PL.C cai dat khai dong diézen 3 lan. Khoi dong lan thit nhat khong
thanh cong, bo PLC cho tin hi¢u khdi dong diézen lan tha 2, ncu khong
thanh cong. bo PLC lai cho tin hi¢u khai dong diézen ldn thit 3: néu tiép luc
khong thanh cong. bo PLC cho tin hi¢u ding hén viéc khoi dong diézen.
Khoang cach giita moi 1an khéi dong la 30s.
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Néu mat dp luc dau boi tron, nhiét do cao qua muc cho phép. hét nhién
liéu va nhitng bat thuong khdc & mdy phdt dién. bo PLC cho tin hi¢u ding
di¢zen.

C6 thé thao tic bang tay céc ¢hé do lam viéc cua may, trén ban phim
cua bo PL.C.

9.3. BO KHOI PONG MEM DUNG CHO PONG CO

9.3.1. ;i6i thiéu chung

Pong co khong dong bo 3 pha dung rong rdi trong cong nghiép. vi
chiing ¢é cu triic don gian, Jm viéc tin cdy, nhung ¢6 nhuoc diém la dong
dien khéi dong 16n, gay ra sut ap trong luéi dién. Phuong phédp toi uu hién
nay I st dung bo diéu khién dién tir dé han ché dong dién khéi dong, dong
thoi diéu chinh tang momen md mdy mot cach hop 1i. vi vy cdce chi i€t cua
dong co chiu d6 dén nén vé co khi it hon, ting tudi tho vi lam viéc an toan
cho dong co. Ngoai viéc tranh dong dinh trong khi khéi dong dong co, con
lam cho dién 4p nguon én dinh hon, khong gdy anh hudng xdu dén cdc thiet
bi khac trong ludi.

Phuong phép khoi dong dugce dp dung & day 12 cdn han ché dién dp 0
dau cuc dong co, ting dan dién ap theo mot chuong trinh thich hgp d¢ dién
&p tang tuyén tinh (¥ mot gid tri xdc dinh dén dinh mdc. D6 1a qua wrinh khai
dong mém (ramp). Toan bo qud trinh khéi dong ducc diéu khién déng mo
thyristor bing bo vi xtt 1 16 bit v6i cdc cong vao/ra tuong lmg, tan s gilt
khong ddi theo tdn s& dién ap ludi. Ngodi ra con cung cdp nhitng gidi phip
t6i vu nhd nhiéu chite nang nhu khoi dong va dimg mém, dimg dot ngdt,
phanh dong tnyc tiép, ti€t kiém nang luong dién khi non tai. CO céc chic
niang bdo vé dong co nhu bao vé qua tai, mat mét pha... _

Nhimg ing dung dién hinh cda bo khai dong mém:

- Dong co dién cho chuyén chd vat lieu. '

- Pong co bom.

- Pong co van hanh non tai lau dat.

- Pong co ¢6 bo chuyén déi (vi du hop 56, bang tai...).

- Pong co ¢6 qudn tinh 16n (quat, mdy nén, bom, bang truyen, thang
mdy, mdy cong cu, may nghién, mdy cat, mdy dét, mdy ép, 1o, mdy
khudy...).
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Nhimg dac di¢m khic:

- Bén viing, i€t kiém khong gian 1ap dat, dé dang phéi hop véi nguén
nuoi dong co.

- Nhiéu chirc nang khoi dong, van hanh lién tuc vi dimg rit phong phii.

- Lap dat va dat chitc nang dé dang.

- C6 chifc nang diéu khién va bao v¢.

- Khoang dién 4p sir dung 200 - 500 V, t4n s6 45-65 Hz.

- C6 phan mém chuyén dung di k&m.
9.3.2. Ki thuat khdi dong va dimg

a) Nhitng nét chinh

Mach luc cua hé khédi dong mém gém 3 cap thyristor, dau song song
ngugc cho 3 pha. Vi mémen dong co ti 1& véi binh phuong dién dp, dong
dién tt I& v6i dién dp, moémen gia téc v dong dién khoi dong duoc han ché
thong qua di€u chinh tri s6 hiéu dung ctia dién dp. Quy luat diéu chinh nay
trong khi khoi dong va dimg nhd diéu khién pha (kich, m& 3 cip thyristor
song song nguoc) trong mach luc. Nhu vay, hoat dong cia bo khdi dong
mém hoan toan dua trén viéc diéu khién dién dp khi khai dong va dimg, tirce
la chi ¢6 tri s hi¢u dung cha dién dp 13 thay déi.

Né¢u dimg dong co, moi tin hi¢u kich mé& thyristor bi car va dong dién
dimg tai diém qua khong k€ tiép cla dién 4p ngudn.

MMy Iy
M= fn.t ) [=f(n.ty)
Un

1.00 4 1,00 4o N_
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a) ’ b)

Hinh 9-4. Budng cong mémen va dong dién clia déng co
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Hinh 9-4. Pudng cong momen va dong dién tai mdi gid ti hang cla
dién dp nguodn, so v6i dién dp dinh miic, duge thé hién bing cdc duodng
cham... Pudng lién nét Ia dac tuyén khi dién 4p la ham ciia thai gian.

Dang khdi dong mém don gian nhat trén hinh 9-5 13 ham thoai thoai
(ramp) dién dp do bo vi xUr 1{ bén trong thiét bi diéu khién. Vigc ting dién dp
tuyén tinh tir gid tri ban dau xdc dinh (cé thé diéu chinh dugc tir 20 dén
100% dién ap nguon) téi dién dp ludi sau thoi gian dat. '
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Hinh 9-5. Bién ap va dong dién cla dong co
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Hinh 9-6. Pién ap va dong dién
cua dong cd khi khdi déng mém ¢6 han ché dién ap

17-GTTH CAP BREN

257



Ug

Ug 4

tp th t

Hinh 9-7. Dién ap va déng dién
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cla déng cd khi khdi ddng xung ¢é ramp dién ap va han ché dong dién
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Hinh 9-10. Bién ap va dong dién
cua déng ¢d khi khéi ddng xung cé han ché dién ap
b) Chit thich

- [» dong dién ban dau khi khdi dong truc tiép.

- I: dong dién gidi han.

- I;: dong dién bat ddu ramp dién ap.

- Iy: dong dién dinh miic dong co.

- Ug: dién dp bat ddu ramp.

- Uy dién 4p dinh muc luéi dién.

- U, : dién dp khdi dong can thiét.

- Uyt dién dp gidi han.

-1, : do dai xung khoi dong.

- t3: thoi gian ramp.

- g thoi gian gidi han.

- o, n: 1oc do dong co.

Néu phat hién dong co dat
toc do véu cdu, truéc khi hét
thot gian dét caa bd khai dong
mém, dién dp vao lap titc duge
tang kén 100% dién 4dp ludi, dé
la (3hl'IC na'u}g phef.t hién ta.ng téi?? o Léﬁhldl‘mg -
khong nhing lam thoai thodi

dién 4p nhu hinh 9-5. Bé khai Hinh 9-11. Budng cong té¢ dd dong ¢o vdi

don Sm con dua ra nhié céac chirc néng
ng mem a nileu 1. Ham ddng nang; 2. Dimg tu do;

cdch khéc dé diéu khién dong 3, Ditng mém.
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co (xem tu hinh 9-6 dén 9-10). Diéu nay giip bo khéi dong mém lua chon
t61 wu dac tinh dong co, phit hop véi dac tinh tai.

9.3.3. Dung tur do theo quin tinh

Neéu di¢n 4dp cdp bi cit tryc tiép, dong cd chay theo quin ifmh cho t&i khi
dimg trong khoang thoi gian xdc dinh. Thai gian dimg véi momen quan tinh
nho ¢6 thé rat ngdn, cdn tranh trudng hop niy dé dé phong su phd huy vé co
va dimng tai dot ngot, khéng nhu mong mudn.

9.3.4. Dirng mém

Khong nén cét truc tiép cdc dong co c6 momen qudn tinh nhéd nhu bang
chuyén, thang mdy, miy nang dé dam bao khong gay nguy hiém cho ngudi
va thiet bi duge chuyén chd, hoac may cudn chi khi dimg dot ngot ¢d thé
lam dirt chi, ket san phidm.

Nh¢ chite nang dimg mém ma dién dp dong co duge gidm tir tir trong
khoang tir 1 dén 20 s, tuy thudc yéu cau. Dién dp ban déu cho dimg mém
Uiime = 09U va dién dp cuéi qud trinh vao khoang 0,85 di¢n dp ban dau.
Thoi gian ramp dién ap tdi 1000 s cung dién dp dau va cudi qua trinh dimg
mém, dat theo chuong trinh.

u U

UN UN

Udng

Udil‘ng cudi

e

@] Lénh difng t 0 Lénh dimg t
Hinh 9-12. Dién ap dong cd Hinh 9-13. Bién ap ddng co
khi dimg tu do khi dimg mém

Nhu vay, thyc chat dimg mém 1a ¢ ¥ kéo dai qud trinh dimg béng cdch,
giam tlr tir dién ap ngudn cung cip vao dong co. Néu trong qua trinh dimg
ma c6 lénh khdi dong, thi qué trinh ditng nay 1ap uic bi huy bo va dong co
duoe khaoi dong tré lai.

Dong co, role, day dan phai duge chon chiu duge dong dién 16n trong
qud trinh dimg.
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9.3.5. Tiét kiém nang luong khi non tai

Néu dong co dién van hanh khong tai hay non tai, trong trudng hop nay
bo khoi dong mém giup tiét kiem dién nang, nhd gidm dién dp dong co tdi
gid tri U,. Viéc giam dién ap, tir 46 lam gidm dong dién, din dén giam bét
c4 ton hao ddng. t6n hao sit.

Pray. =P

“edm

UN

Pi.a, - Cong suat tén hao sat dinh muc;

P, - Cong suét ton hao sit tiét kiém duoc.

Trong khi van hanh & ch¢ do tiét kiém nang lugng, nhd di€u chinh lién
tuc dién ap vac ma dong co duge cip niang luong vira da, tao ra mdémen can
thiét. Néu tai tang dot ngot, ciing chi tang tir dién ap vao sao cho khong cé
do giat diang ké ¢ van t6c. Nang luong tiét kiém duoc phu thude vio loai
dong co, dién dp dinh miic, s& d6i cuc, thdi gian van hanh non 1ai.

Su ti€t kiem nang luong so véi khi vin hanh bing 100% dien 4p luéi
cua mot dong c¢o 4 cuc khi non tai, dugc thé hién trén hinh 9.14.

Tir d6 thi ta thdy, & 10% tai dinh mitc ¢6 thé tiét kiem duge wr 4 dén
40% nang lugng so v6i muc ticu thy ¢ dién 4p dinh miic, tuy thudc vao kiéu
va kich ¢d dong co.

A%

60 4
50
40 4
30
20 4

10 4

e e ———————

S
80 100 P%

Hinh 9-14. D5 thi su tiét kiém néng lugng cua dong cd dién 4 cuc
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Badng 9.1. Tiét kigm dién nang cho déng co 4 cuc
van hanh & 10% tai dinh mirc va d§ trugt s = 2%

'Cong sust dinh mir: dong cd, kW

Mifc tiét kiém nang hudng tiéu thu so véi ding toan
bd dién ap ngudn, %

i ) <5 30
55 10
110 B 4
>110 _

9.3.6. Van hanh lién tuc

O ch& do nay, khai luc c6 thé chiu tdi toi da téi 115% dong di¢n dinh
mifc, phdt hién moi su bit thudng c6 thé xay ra nhu: mat dong dién & 1 pha,
16i kich mé& thyristor, cong tac to phan dong K2 chua dong.

d CC: ciu chi

K.: cong 1&c 1o mach dong Iuc
K.: cong tic te phan déng
RN: rale nhiét

G: b khdi dong mém
M: déng ca

Hinh 9.15. Mach véng c6 cdng tac to phan déng

Céng tic to phan dong ding dé gidm ton that nang lugng trén céc
thyristor, dam bao khai luc lam viée t6t hon, vi né duoc lam mat nhanh 161
fnhiét do moi trudmg, trude khi cé khoi dong mdi.

Cong tic to phan dong duge déng md bang role “hét khoi dong™. Trong
vong 2 s sau khi két thiic qud trinh tang toc, ti€p di¢m cha né dong lai.
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Céch chon cong tac to phan dong la chi cin chon theo dong dién lam viée clia
dong co. D ¢6 slr dung cong téc to phan dong, khdi dong mém véan cho phép van
hanh & moi ché d6 dimg nhu: dimg tr do, dimg mém, him dong nang...

9.3.7. Bdo vé va diéu Khién

Giam sat thoi gian khoi dong va han ché dong dién.

Han ché tan s6 déng cit.

Phat hién tang toc.

Bdo vé qua tai vé nhiét ctia cdc thiét bi dién tir. .

Tat céc chic nang phat hién ting téc va gidm sat thoi gian hoat dong.

Vi du: Chon thi€t bi khoi dong mém cho dong co bom, cong suat dong
co 90 kW dign 4p 3 x 380 V.

1. Pdciinhtdi M ~ or.

2. Luu y. D61 v6i bom, khi khoi dong va dimg phai ngian chan hién
tugng song dp lyc tao thanh do su tang giam cot nude. Hién twong niy khong
chi phd huy bom, ma con ca hé thdng 6ng va van mot chiéu.

3. Bién phdp. Skt dung bo khéi dong mém va ding mém. N6 gidp kéo
dai woi tho dong cd rd rét. Chiic nang dimg mém duoc gin vdi khoi c6 bao
v¢ thi€t bi tinh. V1 bom ¢6é momen quén tinh nho, ¢6 thé chon truc tiép loai
khdi dong mém phit hop tir cdc catald, ma khong can tinh toan gi dac biét.

4. Chon cdc thong s6 ddt. Dién &p ban dau khong nén qué cao, vi c6 thé
khong tranh dugc song dp luc khi khai dong (hinh 9.16); ciing khong nén
qud thap (hinh 9.17) cé thé 1am dong co khdi dong kéo dai trong sudt qué
trinh tang 16¢ t&i toc dg dinh miec, mémen dong co can giit & mugc 16n hon tai
15% gia tr1 momen sinh ra, ing véi dién 4p dinh miic.

M M

®

Hinh 9-16 Hinh 9-17

1. Béng co khdi déng truc tidp ; 2. Dong co khdi dong mém cé diing 3RW 2238 ; 3. Tai
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Cin ctr vao cong sudt dong co, ta chon bo khdi dong mém loai Sikostart
3RW 2238 (bang 9.2) c6 cong sudt dinh mic 132 kW, dung phuong dn khot
dong mém c6 han ché dong dién véi cdc thong s6 sau:

- Thot gian ramp dién ap: t; = 10s.

- Dong dién gidi han: I = 31, (I dong di¢n dinh miic cua dong cg).

- Di¢n ap dau qud trinh ramp: U, = 70%U.

Bang 9.2. Thong 6 Ki thuat cia bd khéi déng mém

Déng dién Cong sudt Céng suét
S8 thir tyr Loai méy 40°C AC-3 40°C AC-3 55°C AG-3 55°C AC-3
i A kW A KW
1 3RW 2221 ! 3 LS 2
2 IRW 2223 105 4 9 4
3 3RW 2225 22 B DY SR L S O £
4 3RW 2226 28 L Y S IO L
5 3RW 2227 3% LA WU/ IR I
8 3RW 2228 a5 2 37 185
7 3RW 2230 50 25 45 2
8 3RW 2231 70 37 63 30
9 3RW 2234 100 55 85 45
10 IRW 2236 135 75 M 55
11 3RW 2235 160 90 140 75
12 3RW 2237 200 110 170 90
13 3RW 2238 235 132 205 110
14 3RW 2240 285 160 250 132
15 IRW 2242 450 250 355 200
18 3RW 2243 560 315 450 250
17 3RW 2245 00 400 560 315
18 3RW 2247 865 500 700 400
19 3RW 2250 1200 710 1000 560

9.4,

NANG CAO HE SO CONG SUAT cosg (BU cosp)

TU PONG PIEU CHINH CONG SUAT PHAN KHANG DE

~ Cdc xi nghiép cong nghiép sur dung nhi¢u dong co di¢n, mdy han dién
va cdc thiét bi ¢6 cuodn day 161 thép khic, déu lam cho cosq thip. Dac biét
¢dc (hi€l bi van hanh non tai, hoac khong tai v6i thoi gian dai lai cang lam
cho cos¢ xau hon. PDé nang cao hé s6 cong sudt cose cho xi nghiép, trudc
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hét dang cdc bién phdp b tr nhién, it ton kém. N&u bién phdp bl (v nhién
khong dat duge tri s6 cosg mong mudn, phai tién hanh tinh todn bu céng
sudt phan khing cho xi nghiép. _

D6 thi phu tai timg phan xuong va toan bod xi nghiép thay déi timg gid,
timg ngay nén cose thay doi theo phu tdi. D€ ddp img dugc su thay déi nay,
phai tr dong hod qua trinh bl cong sudt phan khiang mdi dat dugce tri 6 cos@
thich hgp, mang lai hi¢u qua kinh t€ cao.

O day chi gidi han & phan dung tu dién dé bu cong sudt phan khéng, vi
dimg tuy dién ¢é vu diém gid thanh mua thiét bi va lap dat cho 1 kVAr, ciing
nhu chi phi van hanh giam nhicu so véi dat cdc thiét bi bit khac. Trir trudng
hop xi nghi¢p diing cdc dong co dong bo. dé cde dong cd dong bo qud kich
tlr, s& phdt cong suit phan khdng (cong nghé cho phép), dong co dong bo
déng vat trd nhr mot mdy bu dong bo. Trong trudng hop nay, nén tinh toan
so sanh kinh t& gitta sir dung dong co dong bo cta xi nghi¢p va dat tu bt méi
cho xi nghiép.

Nhuge diém diing tu dién 13 thay dai cong suat phan khdang khong dugc
bing phing, vi néu chia nho coéng suat phan khang, dan dén chia nhd so tu,
sau dé 1an lugt dong vio ludi dién xi nghiép thee cong sudt phan khiang yéu
cAu, nhu vay s€ st dung nhicu thi¢1 bi déng cit, so d6 ndi day phitc tap, Iam
tang gid thanh kap dat.

Viéc chia nho cong suadt phan khdng can b, phu thudc vao bd PLC
(thiét bi diéu khién déng cit 1o dong bo tu). Trén thi trudng bé PLC cé 2
loai, loai 4 dau va 6 dau ra va loai 4 ddu vao 12 dau ra. Nhu vay cong sudt
phan khdng cdn bu chia thanh 6 bo tu, ldn lugt tr dong déng tir 1 dén 6 bo tu
hodc chia thanh 12 bo 1y, lan lugt déng e dong (i | dén 12 bd (u vao 1udi xi
nghiép cho dén khi dat véu cau cosg da cai dat & bo PLC.

Vi du: Xac dinh dung lugng b va tr dong hod qua trinh b dat tai thanh
cdi ha 4p ctia tram bién ap xi nghi¢p cé cong suat tong: '

- $=280+j350kVA

Cin nang cao hé s8 cong sult cosy, = 0,62 1én cosp, = 0,95

K¢t qua tinh todn nhu sau:

1. Tinh tong dung luong bit cta xi nghié¢p va lya chon nhém tu dién

Qhu = P(lg(pl - lgq)E)
=280(1,25 0,33)=257,6 kVAr
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Trong dé

- 1g, = 1.25 tuong tng véi cose, trude khi bu

- tg@, = 0,33 tuong dng véi cos@, sau khi bu

Chon bod diéu khién tu dong PLC Mikro cha Malaysia ¢6 4 dau vao, 6
ddu ra. Chia cong sudt phan khdng cdn bt 257.6 kVAr thanh 6 nhom t, véi
ti1& 1: 2: 2: 2: 2: 2, cd nghia 12 nhém 1 ¢6 dung lugng bang 1/2 cic nhém ty
con lai, cu thé nhu sau:

257,6
Nhom 1: Q) ==_==215KVAr

Tit nhém 2 dén nhom 6 (Q, = Q) = 2Q, =43 kVAr

Tra bang chon tu dién nhém 1: Q, = 25 kVAr, 3 pha 415 V, ¢o dién tro
tiéu dién tich du dat sin trong tu, cua hang Shizuky - Nhat Ban ché tao. Cic
nhdém tu con lai tir Q, dén Q, chon 5 bo w 50 kVAr 3 pha 415 V ciing cua
hang trén.

Téng dung lugng bir sau khi di chon:

Q=Q +0Q,+Q.+Q+ Q.+ Q=25 +5x50=275 kVAr

Ldn hon dung luong b tinh todn: Q,,, = 257.6 kKVATr

Nhir vay viéc lua chon thod man yéu cau bu cho xi nghiép.

L1 &
L2 &
L3 &
L4 @

Phuy i

A AB

2. V& so dé mach dién ty dong déng cdc nhdm tu vao thanh cdi ha ap
1CC SCC[

cua tram bién dp xi nghiép nhu sau:
13 14 14 1§ 17] 18 T“El )‘0 21 ?.‘2 ?'.3 ?4
380V 5A
PLC
1.2 3 4 5 6 -
T 1111
1 2(3{4(&:{6{?{ B 9 10 1112

Nhom 1 L. Nhém B

| —
| Pe——
L]
9]
4]
—
—=

Hinh 9-18. Sa dd tu déng ddng cac nhoém tu dién vao thanh cai ha ap
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3. Lua chon cédc phdn ti cha so do

a) Chon mdy bién dong BI

My bi¢n dong BI, dung cho bo PLC, 1ldy dong dién phu tai t6ng va di¢n
ap day dua vao bd PLC. ¢ day duge so sdnh pha gifta di¢n dp day va dong
dién, néu cii dat & bo PLC khi géc lech pha coso < 0,85, bo PLC cho tin
hiéu di déng bo tu, néu cose > 0,95 bo PLC cho tin hiéu di ¢t bo tu.

Dong di¢n phu tai téng

S V2807 +350°

1= = =680 A

J3U 3380

chon mdy bién dong 800/5 A do Vinakip - Viét Nam ché tao

h) Chon dp té mdt va céng tdc 1o
Cho nhém 1, xem bo tu phit hét cong sudt, dong dién tinh toan nhém 1 biang:
25.10°
I, = QO =38 A

J3U 3380

Tra bang, chon 4p to mat MCCB-NF63-11W ¢6 1
3 cuc, do hang Mitsubishi - Nhat Ban ché tao.

=50 A, L, = IO KA,

don A

Tra bang chon céng tic to véi cong sudt déng cat bod tu 23 kVATr, loai
N50 3 cuc, ¢6 I, = 80 A, dién dp lam viéc O tiep diem 440 V, di¢n dp dinh
miic diéu khién déng m& cong téc to 220 V xoay chiéu.

Tuong tv cho nhém 2 dén nhém 6, dong dién tinh todn bang:

Q, _50.10°
Y3U 3380

Tra bang chon 5 dp t6 mat MCCB-NIF125-CW ¢6 I, = 100 A, L,

3 cuc. Do hang Mitsubishi - Nhat Ban ché tao.

76 A

[n =
= 10 kA.

Tra bang chon 5 cong tac 10, vdi cong suat dong cit bo 50 KV Ar loai
N80, 3 cuc cé 1, = 135 A, dién ip lam viéc & 1iép dieém 440 V. dién 4p dinh
mttc diéu khién déng md cong tic to 220 V xoay chiu. Tat ca cong tac o
cung do hiang Mitsubishi - Nhat Ban ch€ tao.

c) Chon tét dién day

- Chon tié€t dién day dan cho nhém 1 (Tra bang chon theo 1 ):

Cdp déng boc PVC | x 4 mm’, ¢6 [, =33 A do Viét Nam ché 1ao

kikl, 21, = 1.1.53>38 Ak, =1,k,=1)
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Kiém tra theo diéu kién bao vé bang dp td mat
1,25.50

Ly
kk,L, 2 “1"5 — 53> =41,6A

Viéc chon nhur trén dat yéu ciu.
- Chon ti¢t dién diy cho nhém 2 dén nhém 6
Tra bang chon cdp déng boc PVC 1 x 10 mm*, ¢6 1, = 87 A do Viet
Nam ché tao (k, = 1, mét sgi dat trong | ranh k, = 1).
kkJI, 2T, — 1.187>76 A
Kiém tra theo diéu Ki¢n bao vé bing dp 10 mét

1,25.100
T e———

I, ..
Kkl 2 P, 87 =833 A

1,5

Chon nhu trén dat yéu cau.

- Cuén dién cam 1. : quan 10 vong bang chinh day cdp nhém 1.

- Cuon dién cam L.,: quan 10 vdng ciing bang day cdp nhém 2 dén
nhém 6. 1.1 cac cudn dién cam bang khong khi.

Céc cudn dién cam tir L, dén [, mac néi tiép véi b tu, muc dich han
ché dong dién déng ban diau vao bg tu, bao v¢ b tu, nang cao tudi tho cho
bo tu dién.

Ban than cic tu dién tiéu thu mot luong nhod cong sual tac dung do tén
hao dien moi, déng thoi trong bo tu dit dién trd ticu dién tich, khi cat bo tu
khoi lué6i dién. Do véy, trong thdi gian tu van hanh, tu di¢n rat néng; khi lap
dat phai cé thém quat gié phia sau t0, théi truc tiép vao ty, dé lam mdt
dién.

Viéc chon dung luong bl nhém 1 bang mét nia dung lugng bi cdc
nhém con lai 13 dé dé phong trudng hop & mot thivi diém nao d6, dong cdc tu
c¢6 dung luong 16n (tit nhém 2 dén nhém 6), cose cla xi nghi¢p c6 thé Ién
hon 0,95. Bo PL.C cho tin hi¢u ¢t nhém tu cé dung luong 16n, ¢6 thé lam
cho cosg cua xi nghiép nho hon 0.85. Bo PLC cho tin hiéu dong nhom tu
vao ludi xi nghiép, lai 1am cho cose > 0,95 - bo PLC cho tin hi¢u cat nthom
tu ¢6 dung lugng 16n. Cit nhue vay s 1am cho cong tac (o déng cit nhicu 14n,
¢6 hai cho thiét bi déng cét, vi vy chon nhém tu [ bang mét nira nhém tu ¢6
dung luong 16n s&€ phi hop hon trong truong hop nay.

Viee cai dat bo PL.C cu thé xem gido trinh Di¢n dan dung vi cong
nghi¢p do Nha xuat ban Gido duc an hanh.
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Phuluc

ok er URTTmrImR e _n ATRL e S

Bang 1. XAC DINH PHU TAI TINH TOAN

B.1.1. Tr| s trung binh k,, va cosg clia cac nhom thiét bi dién

Nhom thit bi o Ky €0
Nhém méy gia cong kim loai {tién, cua, bao, mai, khoan v.v...] e )
| -Cla céc phan xucng cakhi ~ e 0204 | 0607
- Cla phan xudng sia chira cokhi o .1 01402 0508
[ - Clia cac phan xudng lam viéc theo day chuyén o 0508 | 07
_Nhom may clia phan xudng rén o e 0,25-0,35 0.6-0.7
Nhom may claphanxuongdic T 0,3-0.35 0607 |
Nham dong co jam viée lién tuc [quatgm__m_ég bom, may nen khi) [ 0607 ~ 0708
Nhom dong oo lam vidc § ché do ngan han lap lai (cau tuc,cin cdu,paléng) | 0.,05-0,1 0405
Nhém may van chuyén lam viac lién tuc (bang ti, bang chuyén..) B 0607 065075
| Nhém [6 dién {io dign rd, 1o sdy) _ o L L
- L6 dién tréy lam viéc Hien fuc o e 0708 0.9-0,95
| - L6 cam dng N . _ 107 _03-04
-Lé caotdn o - 0506 0.7
Nhom may han - SR
- Bién ap han hd quang’ o R P . 035
- Thiét bi hén ndi, han dudng, nung tandinh 0,35-04 0,5-0,6
Nhommaydet e ] 0708 0.7-08
B.1.2. Suat phu tai chiéu sang cho cac khu vue
L Dat twgng chidu sang o P, Wim* |
1 2
Chiéu sang cong nghigp e ]
Phan xudng cg khi va han N ' do 1316
Phan xuéng én dép va nfiet fuyén S A - S
Phan xudng ch& bign g - o 14
~Phan xudng dic V5 -
Phan xuéng ndi hoi _ - 8-10
Tram bam va tram khi nén - 10-15 ]
_ Tram axétilen {nha may) o 20
Tram axit (thamay) . 10
Cac tram bién ap va bign ddi o - o 12-15
Gara 016 1045
Tram ciu hoa . - 10
Cira hang va cac kho vat ligy . 10
| Kho vat litu dé chay . _ 16
" Cac dudng ham cap nhigt : 18
Phong thi nghigm trung tdm clia nha may . ) 20
Phong [am viéc - . 15
| Phang diéu khidn nha méy ] o 0
Céc tod nha sinh hoat clia phan xuéng e 18
DAt dai trong clia xi nghigp, dudng di s 0,15-0.22
Trung 18m diéy khién nha may dién va tram biénap _ ' 25-30 |
Chidu sang sinh hoat o L
Truong hoc o j 10-15 |
Ca hang ] o 15-20
Nha céng cdng (rap hat, chiéu bong) o _ 14-16
| _Hai tremg : 16-20
Budng phé chinh _ 7-10Wim
Budng phd nha . 2-5Wim
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B.1.3. Tri s8 trung binh k,,c va cosw ¢ua cac phan xudng

kK,

COSQ
"Phan x(13ng co ki I4p rap 0304 | 0506 |
Phan xuo‘ng nhiét luysn o _ 0607 | 0709
Phan Xugng ren, dap _ 0506 0607
 Phan xuéng diic R N 1 1A 0708
Phan xu‘cmg stachdacokh T _ .l .bz03 | D508
Phan xudng nhudm, lay hdp 0.65-0,7 0,809
__Pﬁ@m(uongnen khi - 5 0607 0708 |
Phan xudng mac 0405 | 0807
Phang thi nghiém, nghién ciru khoa hoc~ 0708 0708
{_Nha hanh chinh, quanli ~ . 0.7-08 0809
B.1.4. Tri s0 trung binh T,,,“ va cosg cua cac xi nghlep
______ﬂghlep _ _ o Tha _ cosQ
Xinghiepcokhichétaomay 4500-5000 0,60-0,70
| Xinghiép ¢ ché__tao vong bi o 5000-5500 0,70-0,75
Xi nghiép ché tao dung oy o 30004000 _ 082070 |
Xi ﬂghlep gaconggs . .3000-3500 " _ 065070 |
Xinghiephod chat I 55006000 08084
[Xinghigpduong ) T as0o-5200" 07:08
Xi nghiép luyén kim " 5006-5500 0,75:0,88
Xi nghiép banh keo R S
| Xinghiép ot may kéo ) L . 40004500 ~ o208
{Xinghiepin 3000-3500 0.75-0.87
| Xinghiepdet 4800-5500 0708
B.1.5. Bang tinh Ny, theo nvaFP
L

ﬂ _ n.k P o= “f]_)_ ,

" 0.1 ]0,15[0.20[0,25[0,3 10,35[0,4 [0,45]0,5 —'40_,_55 0,6 [0,85]0.7 [0.75]0,8 [0,85]0,9 10,95]1.0
002 [0.7110,51(0,36(0,2610,19]0,14]0,11]0,09|0,0710,06[0,05]0,01]0,04|0.03(0,03(0,03{0,02 0,02 0,02
003 |081!0.64\0,48/0,36)0.27(0,21'0,16|0,13]|0,11|0,09}0,08(0,07|0,06|0,05{0,04|0,04 (0,04|0,0310,03
0.04 [0,8610.72|0,57|0,44{0,34(0,2710,2210, £8(0,15|0.12]0,10|0,09 (0,08 (0,07 10,06 ]0.05 0,05 0,04 |0,04
005 |0,90(0,79|0,61[0,51]0,41(0.3310.2610.22|0,18|0,15|0,1310,11|0,10(0,08]0,07|0,07|0,06|0,05|0,05
0.06 |0,92|0,83|0,70,0.58|0,47|0,38,0,31|0.26(0,21|0.18|0,1510,13]0,1210,10/0,080,08|0,07|0,06 0,06
0,08 |0.94(0.89(0,7910,68 (0,57 [0.48(0.40(0.3310,28|0.24 0.2010.17}0.150,13|0,12|0,11|0,09|0,08|0,08
0.10 10.95(0,52/0,85|0,76|0,66|0,56 0,47|0,40]0,31|0,29|0,25(0,2210,1910,17 |0,15(0,13|0,12{0,10 (0,09
0,15 08510,93(0,88|0,80|0,72|0,67|0,56|0,48|0,42|0,37|0,32]0,28|0,25|0,23/0,2010,17(0,16 (0,14
0,20 0,95|0,93(0,89|0,83|0,76|0,69(0,61(0,54|0,47|0,4210,37|0,33|0,29|0,26]0,2310,21}0,19
0.25 0,85(0,93|0,80|0,85|0,78|0,71|0,61|0,57|0,51(0,45|0,41|0,36|0,3210,2910,26 10,24
030 0,9510,94/10,90|0,86(0,8010,73|0,66(0,60|0,53|0,48(0,43(0,39|0,35(0,32(0,29
035 0,95|0,94|0,81|0,8610,81(0,74|0,68|0,62|0,560,50(0,45/0.41|0,3710,33
0.40 0,95/0,93|0,9110,8610,81(0,75|0,69|0,63[0,57]0,52|0.47|0,4210,38
0,45 0,95(0,93/0,91:0,87:0,81|0,76|0,7010,64;0,58|0,52|0,47 |0.43
0,50 0,95(0,9410,91(0,87(0,82,0,76 (0,70(0,64 |0 58|0,53|0,48
0,55 0.95(0,94;0,91|0,8710.82|0,75|0,69/0,630,57|0,52
0,60 0.95/0,94]0,9110,87|0,81|0,75|0,69(0,63|0,57
0,85 0,95]0,94|0,81|0,86|0,810,71|0,68|0,62
0,70 0.95|0,94|0,80|0,860,80/0,73)0,66
0.75 095(0,81/0,80(0,8510,78(0,71
0.80 .9510,91/0,89(0,83|0,76
085 0.95(0,93|0,8810,80
080 ! ! 0,95(0,92|0,85
1,00 U S S B O 0.95
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B.1.6. Bang tra tri s K., theo k., Va n,,

e Gia tri ko, Khi kg I
™ 1ot [ oas | o2 [ 03 | o4 | 05 | 06 | 07 | 08 | 03
4 | 343 | 311 | 284 | 214 | 8T | 165 | 146 | 129 | 114 | 105
5 [ 323 | 287 | 242 | 200 | 176 | 157 | 141 L N2 iz | o 1ed )
6 | 304 | 284 | 224 | 188 | 186 | 181 | 137 | 123 | 110 | 104
7| 288 | 248 | 210 | 180 | 158 | 145 | 133 | 120 | 109 | 104
8 | 272 | 231 | 199 | 172 | 152 | 140 | 130 | 120 | 108 | 1,04 |
o | 256 | 220 | 190 | 165 | 147 | 137 | 128 | 118 | 108 | 1,03
10 | 242 | 230 { 184 | 160 | 136 | 134 ] 126 | 116 | 107 | 103
12 | 224 F 196 | 175 | 182 ) 132 128 ) 123 | 405 | 107 | 103
|14 | 210 | 185 | 167 | 145 | 128 | 125 ) 120 | M3 ] 047 103
B 1 198 | 177 | 181 | 141 | 126 | 128 | 198 | 112 | 107 | 1,03
AL S O P LT L N 00 UL LPYAC O O UL (O
20 | 184 | 185 | 150 | 134 | 121 | 120 | 115 | 141 | 106 | 103
26 | A7 | 185 | 140 | 128 | 119 | 117 | 1Mo | 10 | tos | 103
30 | 182 | 148 | 13 o124 | 147 ) 116 | 113 | 190 | 105 | 103
$ | 156 | 141 ] 130 G t21 | A5 A5 )12 ] 108 | 105 | 102
4 | NS0 | 437 ] 427 | 119 | M4 | 18 | 192 108 ] 1 | 002
45 | 145 | 133 | 125 | 497 | 113 | 12 | 141 | 108 | 104 | 102
50 | 140 | 130 | 123 | 116 | 142 | 441 | 940 | 108 | 104 | 102 |
60 | 132 | 125 | 149 | 114 | 110 | 111 | 108 | 107 | 103 | 102
70 | 127 | 122 | 147 42 Lo1ao | 110 | 108 | 106 | 103 | 102
80 | 125 | 120 | 15 | 411 | 108 | 110 | 108 | 108 | 103 | 102
9 | 123 | 138 | 013 | 110 | 108 | 109 | 108 § 105 | 102 | 102
100 | 121 | 147 | 192 | 190 | 107 | 108 | 107 | 105 | 102 | 102
120 | 119 | 116 | 142 | 109 | 108 | 107 | 107 | 105 | 102 | 102
M0 | 147 | 45 | 41 | 108 | 1905 | 106 | 106 | 105 | 102 | 102
160 | 116 | 143 | 110 [ 108 | 1,05 | 105 | 105 | 104 | 102 | 102
180 | 146 | 142 | 110 | 108 | 105 | 105 | 105 | 104 | 101 | 101
200 | 115 | 112 | 109 | 107 | 105 | 105 | 105 | 104 | 101 | 101
220 | 114 | 192 | 108 | 407 | 105 | 105 | 105 | 104 | 101 | 101
240 | 14 | 111 | 108 | 107 | 105 | 105 | 105 | 103 | 101 | 101
260 | 113 | 101 | 108 | 106 | 1,05 | 105 | 105 | 103 | 101 | 100
260 | 143 | 190 | 108 | 106 | 105 | 105 | 105 | 103 | 101 | 101
300 | 192 | 140 | 407 | 106 | 104 | 104 | 103 | 103 | 101 | 100




Bang 2. CAC THONG SO MAY BIEN AP {MBA)

B.2.1. Théng s ki thuat MBA 3 pha 2 cudn day do ABB ché tao
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. " T o Kich thude, mm
| CongsuatkVA | DiendpkV | AP, W | APWW | Un% | ‘DaiRgngCao | TTO"9 MG KG |
oy 2 O A . 5 |6 T ]
CTTASTT ] asa | s0 T 700 [ 45 | 8006801310 420
63004 200 1250 4 860-705-1325 510
50 10/0.4 200 1250 | 45 860-705-1325 510
22104 200 1250 4 860-705-1325 510
R 3504 240 | 1250 | 45 | 920-730-1365 467
75 35/0.4 280 | 1400 | 45 | = 920-730-1255 525
6,304 320 2050 4 §00-730-1365 630
100 10/0.4 320 050 | 45 900-730-1365 630
22/0,4 320 2050 4 900-730-1365 630
3504 | 320 | 2050 | 45 | 1010-750-1445 685
6.30.4 500 2950 4 1260-770-1420 820
50 10/0,4 500 2050 | 45 | 1260-770-1420 820
2104 500 2950 4 1260-770-1420 820
- 3504 | 530 | 2950 | 45 | 1160-763-1495 945
6,304 530 3150 4 1260-770-1420 880
180 10/0,4 530 3150 | 45 | 1260-770-1420 880
22104 530 3150 4 1260-770-1420 880
~ 3504 580 350 | 45 | 1160-785-1495 968
6.3/0.4 530 3450 4 1260-780-1450 835
200 10/0,4 530 M50 | 45 | 1290-780-1450 885
2204 530 3450 A 1290-780-1450 885
3504 | 600 | 3450 | 45 | 1350-815-1530 1040
6,304 640 4160 4 1370-820-1485 1130
250 10/0.4 840 4100 | 45 | 1370-820-1485 1130
22104 640 4100 4 1370-820-1485 1130
} .| 30004 | 680 4100 | 45 | 1430-860-1530 1166
6.304 720 4850 4 1380-865-1525 1270
215 10/0,4 720 4850 | 45 | 1380-885-1525 1270
22104 720 4850 4 1380-865-1525 1270
35004 800 | 4850 | 45 | 1470-870-1605 1402
6,304 840 5750 4 1620-1055-1500 1240
400 10/0.4 840 5750 | 45 | 1620-1055-1500 1440
22/0.4 840 5750 4 1620-1055-1500 1440
.y . 35004 920 5750 | 45 | 1640-1040-1830 | 1650
63004 1000 | 7000 4 1535-030-1625 1695
500 10/0,4 1000 | 7000 | 45 | 1535930-1625 1695
22104 1000 | 7000 4 1635-930-1825 1695
_____ 3 o 35/0,4 150 | 7000 | 45 | 1585-955-1710 1866
6,304 1200 8200 4 1570-940-1670 1670
630 10/0.4 1200 | 8200 | 45 | 1570-940-1670 1970
22104 1200 | 8200 A 1570-940-1670 1970
L 35004 1300 | 8200 | 45 | 1620-940-1750 2218
6,304 14607 | "16500 5 177010751695 2420
800 10/0.4 1400 | 10500 | 55 | 1770-1075-1695 2420
22004 1400 | 10500 5 1770-1075-1695 2420
3504 | 1520 | 10500 | 65 | 1755-1020-1755 2520
6,304 1750 13000 5 1765-1065-1900 2910
1000 10/0,4 1750 | 13000 | 55 | 1765-1065-1900 2910
22/0.4 1750 | 13000 5 1765-1065-1900 2910
35/0,4 1900 | 13000 | 65 | 1840-1080-1900 3051
> 1000 __ San xudt theo don dat hang




B.2.2. Tram bién ap tron b$ do Siemens ché tao

Loai tram 8FBt0 8FB11 BFB1t2 8FB15 EFB16 8FB17
B& tri cac phén tlr trong TBATB '
BA-hién ap
C-cao ap
H-ha &p
S KVA 630 630 6530 1000 1000 1000
Kich thurtc
Dat 3280 2570 ' | 2100 3860 3120 2350
Réng 1300 2100 2100 1500 2300 2300
Cao 1850 1850 1850 1700 1700 1700
Trong lugng, kG 2280 2530 2400 3400 3800 3600
Ghi chu: - Tram ¢ mai che mua nang, chiu va dap

- D& tram bng bétong duc sén loai dac bigt chéng tham, chiu nude, chiu va dap.

- Cach dién SF,, khang can bao tri.

B.2.3. Thong s& kT thuat MBA 3 pha 2 cudn day do Viét Nam ché tac

Cén Dién ap FI Higu
suiitg dinh mide, kv Ton that, W sut VW% | i%
Loai dinh Khang Ngan dinh cla clia
mic, | Cagép Ha ap 18 khi mach mite, Uim Lim
kVA L Uge khi Uy, Ye
20-6,6/0,4 20 66 04 180 600 96,25 55 9
50-6,6/0.4 0 86 04 350 1325 %75 | 35 |7
50-10/0,4 50 10 04 440 1325 96,50 55 8
50-35/04 50 35 04 520 1325 96,85 8.5 9
100-6,6/0,4 100 6.6 D4 600 2400 97,09 55 65
100-10/0,4 100 10 04 730 2400 96,96 55 75
100-35/0.4 100 35 04 900 2400 - | 9681 6,5 8.0
| 1806604 ~ | 180 6,6 04 1000 4000 97,30 55 8,0
180-10/04 180 10 04 1200 4100 97 14 55 70 |
180-35/0,4 180 15 04 1500 4100 96,97 65 8,0
320-6,6/0.4 320 86 04 1600 6070 97,66 55 6.0
320-100 4 320 10 04 1900 £200 97 54 55 70
320-35/0. 4 320 35 04 2300 6200 97,41 8.5 75
320-35/6.6 320 35 B8 | 2300 6200 97.41 6.5 75
320-35/10.5 320 35 10,5 2300 8200 97.41 6.5 15
560-6,6/0,4 560 66 04 2500 9400 9787 | 55 | 60
560-10/0,4 560 10 04 2500 9400 97,77 55 8,0
560-35/6,8 560 35 04 3350 9400 97,77 85 8.5
560-35/6,8 560 35 06 3350 9400 97,77 65 65
560-35/10,5 560 35 10,5 3350 8400 97,77 6,5 6.5
750-6,6/0,4 750 86 | 04 | 4100 11900 97.91 55 | b0
| 750-10/0.4 1750 10 04 4100 11900 97,91 55 6,0
750-35/0 4 750 3B/ 0.4 4100 11900 87.91 8.5 65
750-35/6.,6 750 35 06 4100 11900 97,91 65 | 65
1000-10/0.4 1000 10 04 4900 15000 9805 |\ 55 5,0

. 14677k CAP DiEW
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Tiép B.2.3

Cén bign ap A b Higu
st dinh milc, kv ¥n that, W sust | U% | i
Loai dinh Khong Ngén dinh cia | cla
mifc, | Caoap Ha ap t3i khi mach mifc, Uim L
Fom e e kVA .- [ T Uﬂlr' khll Uﬂm %.‘.H -
1000-10.5%83 | 1000 105 63 | 4800 | 15000 | 9805 | 55 | 50
1000-35/0.4 1000 | 35 | 04 5100 | 15000 | 9803 | 65 | 55
1000-35/6.6 1000 35 | 65 | 5100 | 15000 | 9803 | 65 | 55
1600-35(105 | 1000 | 35 105 | 5100 15000 | 9803 | 65 | 55
1800-31.5/6.3 1800|315 63 8300 | 24000 | 983 | 85 | 50 |
1880-35/6.6 1800 35 6.6 8300 24000 98,3 6,5 50
1800-38,5/6,3 1800 38,5 6,3 8300 24000 98,3 6.5 5.0
3200-35/66 | 3200 35 66 11500 | 37000 | 9851 | 70 | 45
[ 3200-35/10.5 3200 35 05 | 11500 | 37000 | 9851 | 70 | 45
56003566 | 5600 35 66 | 1850 | 57000 | 9887 | 75 | 45
5600351105 | 5600 35 106 | 18500 | 57000 | 9867 | 75 | 45

Bang 3. THIET Bl TRUNG AP

B.3.1. Théng s6 k¥ thuft cac td hop bd 7,2 - 24 kV ding cho tram bién ap
phan phdi do SIEMENS ché tao

Céc-h dién

1

Loai td Pacdidm  |Up kY| I, A | 1,.A | L, | I, | Thiétbjdong
_ s dung locip | IGMBA | kA1s |KkA,, |  cat |
i 8DJ10 SF, 7.2 630 200 25 63 |Dao cét phy tai
12 630 200 21 52
o __ 24 | 630 | 200 | 16 {40 |
80J20 SF, |Dungchotramtreoy 7.2 530 200 10 25 |Dao cit phu tai
mot may 12 630 200 10 | 25
24 630 200 10 ] 25
80J40 SF, Dung noi dathep | 7.2 - - |Dao it phu ti
12 630 200 20 50
L 24 630 200 16 | 40
BDH10 SF, Tacothé mirang | 7.2 1250 200 25 63 |Dao cit phu tai
12 1250 200 25 63 |Cauchi
L 24 1250 200 | 16 | 50 |Thiétbidolueng
8AA20 | Khong khi 7.2 630 630 20 50 |Dao cat phy tai
12 630 630 20 50  |Cau chi
i 24 630 630 16 40 |Thiét bi do ludng
Ghichi: « Cothé thay ddi cac thiét bj dong cat dat trong 1l
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B.3.5. Théng s& ki thuat cu dao phuy tai do Siemens ché tao

Loai Ugny KV Ly, Ac 84 Ian cét Ly s KA 11435, kA
3Cl1461 12 630 20 50 3
3CJ1361 12 630 20 65 26
3CJ1561 24 630 20 45 20 |

_3CJ1861 24 630 20 45

B.3.6. Thong s6 ki thuat cdu chi cao ap do SIEMENS ché tao

Kich thudge - Tén
. hao Khoi
Ve L | pa Buong | Luw | Lo cdng Loat cdu chi Iugng
kinh ;
N SR . sudt e
oA —mm kA KA Lid R R N
6 192 69 80 25 13 3GD1 101-2B 18
10 192 69 80 56 8 3GD1102-28 18
16 | 192 69 80 62 12 | 3GD1103-2B | 18
20 192 69 80 62 16 3GD1 104-2B 1,8
25 192 69 80 120 18 3GD1105-2B 1.8
| 32 | 192 89 80 158 20 3GD11062B | 18
40 192 69 80 200 22 3GD1 108-28 1.8
3672 50 182 69 80 225 34 3GD1 110-2B 1.8
| 63 | 192 B9 | 80 00 | 3B 36D111328 | 18
80 192 69 80 350 51 3GD1 116-28 18
100 192 69 80 400 78 3GD1 120-28 1.8
125 | 442 | 88 63 500 83 3GD11254D0 | 58
160 442 88 63 875 63 3601 1324D 58
200 442 88 63 1280 78 3G01 140-4D 58
| 1 250 | 442 88 63 1260 100 3GD1 150-4D 58
6 282 65 63 25 18 3GD1 201-3B 28
10 292 6% 63 56 10 3GD1 202-38 26
16 282 65 63 62 16 3GD1 203-38 28
20 292 69 63 62 19 3GD1 204-3B 26 .
25 292 69 63 120 24 3GD1 205-36 26
L3241 292 | 69 | 6 | 158 27 360120638 |, 26
12 40 292 69 40 200 | 3GD1 208-3B 26
50 292 69 40 225 40 3GD1 210-3B 26
| 63 | 292 69 40 300 42 3GD1213-3B 26
80 292 649 40 350 62 3G 216-38 26
100 | 292 69 40 400 85 3GD1220-38 26
125 442 88 40 500 110 3GD1 22540 58
i60 442 88 40 875 240 3GD1 23240 58
8 442 69 40 25 35 3GD1401-38 38
10 442 69 40 56 22 3GD1402-3B 38
| 16 | 422 69 40 62 1 33 3GD1403-38 38
2 20 | 442 69 40 82 . 37 3601 404-38 38
25 442 69 40 120 48 3GD1405-38 38
32 422 69 31,5 270 50 3GD1406-38 38
40 447 69 35 315 52 3GD1 408-3B 38
L 50 | 442 69 315 315 | 83 3GD1410-38 38




Tiép B.3.6

__Kich thude Tén
. hao Khéi
U Lim Dal DU.U“Q Tesen Leitnmn cong Loai cdu chi Iong
kinh o
s suat .
kv A mm kA kA W . kg
63 442 88 Ky 432 85 3G01413-38 58
80 442 88 35 475 95 3GD14186-38 58
) 100 | 422 88 | 315 540 ] 13 3GD1 420-38 58
6 537 69 5 25 65 3GD1601-38 46
10 537 89 315 56 28 3GD1602-3B 48
16 537 69 315 62 47 3GD1603-36 48 |
38 20 537 69 31,5 120 56 3GD1 804-3B 46
25 537 88 M5 120 70 3GD1 605-3B 48
32 537 88 s 230 78 3GD1606-28 6.8
40 | 537 88 | 315 315 90 3GD1 608-38 68

B.3.7. Théng s& ki thuit chéng sét van 3-30kV do Cooper (MT) ché tao

_“{V" Gid dingang | Gia dakhung ?Iigffnzi’;‘y“ f:igudgﬂﬁfﬁ;  Gia 63 hinh kndi
3 | Azpsois3 AZLP519B3 AZLP531A3 AZLPSIIB3 | AZLPS19C3
5 | AZLPSO1BE AZLP51985 AZLP531A6 AZLP5318B6 AZLP519CH
9 | AZLP501B9 AZLP519B9 AZLP531A9 AZLP531B9 AZLP519CO
10 | AZLP501B10 | AZLP519B10 | AZLPS31AT0 | AZLPS31BIO | AZLP519C10
12 | AziPsptBi2 | AZiPS19B12 | AZLPS3IA12 | AZLPS31BI2 | AZLPS19G12
|15 | AZLPSO1BI5 | AZLPS19B15 | AZLPS31A1S | AZLPS3IBIS | AZLPS19CIS
18 | AZLP5O1BIS | AZLPS19B15 | AZLPS31A18 | AZLP531B18 | AZLP519C18
21| AzipsotB21 AZLP519821 AZLP531A21 AZLPS3IB2L | AZLPS19C21
24 | AZLPS01824 AZLP519224 AZLPS3A24 | AZLPS31B24 | AZLPS1SC24 |
27| azLeso1s27 AZLP519B27 | AZLP531A27 | AZLPS31B27 | AZLPS19C27
30 | AZLPSDIBI0 | AZLPS19B3) | AZLPS31AN | AZLPS3BA0 | AZLPS19G30
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B.3.8. Théng s& ki thuat may bién dong dién do SIEMENS ché tao

Kiéu

__Théng 56 ky thuat 4MAT2 4MA74 | 4MATE
Hinh hop Uy, KV el 12 24 36
U chiu dung tin s6 cong nghigp 1°, kV 28 50 n
U chiu dung xung 1.2/50 us, kV 75 125 170
L., A 20-2500 20-2500 20-2000
Ly, A 1 hodc 5 1 hoac 5 thode5
Lo i 10 KA 80 80 80
Toggane, KA N 120 120 120
Trong lugng, kG e 20 25 25
d4MB12 | 4MB13 4MB14
Hinh xuyén L, KV o 12 36 o
U chiu dung tan s6 céng nghiép 1', kv 28 70 50
U chiy dung xung 1,2/50 us, kV 75 170 128
Lge, A 15004000 | 15006000 | 1500-4000
Lyys A 1hodc s 1 hoac 5 1 hoac 5
L &0 0| 8
L aege kA — .,.1 20 120 120
| Trong lugng, kG 6 4 26
4ME2 4ME14 4ME16
Hinh try Uy KV 12 24 36
U chiu dung tan sd cong nghigp 1', kV 28 50 70
U chiu dung xung 1.2/50 us, kV 57 125 170
Ligm A 5-1200 51200 5-1200
L. A - 1 hodc 5 1hoac s 1 hodc 5
Lot 1. KA, 8 8. 80
Lgsere, KA B 120 120 120
Trong lugng, kG 38 42 50
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B. 3.9. Théng s& ky thuat may bién ap do iudgng do SIEMENS ché tao

1 hé théng thank gép

e 2 hé théng thanh gép
Kiéu Thong s6 k§ thuat
4MR12 4MR14 4MR22 4MR24
Hinh (U, kV 12 1 12 24
ROP 1) chiu dung tn s3 cong nghiep 28 50 28 50
1L KV O EN—
Uchiu dyng xung 12150 us, kY | 75 1% I 175
U s, KV 115/\/3 2213 ms | 2
Ui, V 100 V3 , 110/ /3 , 1203 100, 110, 120
T4l dinh mug, VA 350 500 400 400
Trong lugng, kG 18 28 18 .. 30
1 hé théng thanh gép 2 hé théng thank gop
4MR52  |AMR54| 4MR56 | 4MR62 |4MR64| 4MRG6
Hinh Uy, KV ) 12 24 | 36 12 | 2 | 3%
XUYEN |y chiu dung tin s6 cong nghigp 28 50 70 28 50 70
U chiu dung xung 1,2/50 ps, k¥ 75 125 170 75 125 | 170
Uy KV N8I o3| 3rvs | M8 | 2 | 3
Uz V 100/3 , 110/ V3 . 1201 3 100, 110, 120
Téi dinh mire, VA 600 600 800 600 600 800
Trong lugng, kG 25 .35 60 25 35 70
1 hé théng thanh gép 2 hé thong thanh gép
AMS32 |4MS34| 4MS36 | 4MS42 [4MS44] 4MS46
Hinftiry (U kv o 12 24 36 12 24 3%
U chiv dung tan sd cong nghiép 28 50 70 35 55 75
1. kY
U chiu ding xung 1,.2/50 ps, kv 75 125 170 75 125 170
U igm: kY 123 223 ] 313 12 | 271 35
U e V 100143, 100/V/3, 1203 100, 110,120
ITai dinh mic. VA 1 400 400 | 400 500 | 500 | 900
Trong lugng, kG a8 45 55 40 45 77
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Bang 5. CAU CHi HA AP
B.5.1. Théng s6 ki thuat cdu chi dién ap thap
kiéu dng IIP ~ 2 do Lién Xd ché tao

Déng dién dinh mifc clia | Déng dién dinh mue cla Dong ﬂle" cét glmd?::::a[i?ng xoay chiéu kh'

clu chi {A) day chay (A) = a -
220¢ 380V 500V
15 . 8,10,15 1200 8000 7000
60 15, 20, 25, 34, 45, 60 5500 4500 3500

100 B0, 80, 100 11.000 11.000 10.000

200 100, 125, 160, 200 11.000 11.000 16.000

350 200, 225, 260, 300, 350 10.000 13.000 11.000

600 350, 430, 500, 600 15.000 23.000 20.000

1000 600, 700, 850, 1000 15000 _ 20,000 20,000

B.5.2. Th6ng s6 k§ thuat ca cdu chi dién &p thip

kiéu Il H-2 va HITH, do Lién X6 ché tao

Kidu — D°”9 d“"" dinh erc A . Dong didn cét gidl han, kA
Cia cau chi Cula déy chay N
HOH 40 6, 10, 15, 20, 25, 30, 40 -
[1H-2-100 100 30, 40, 50, 60, 80, 100 50
| IH-2-250 250 80,100, 120. 150, 200, 250 40
TH-2-400 400 200, 250, 300, 400 - 5
TTH-2-600 600 300, 400, 500, 600 25 o
Bang 6. TU BIEN HA AP
B.6.1. Théng s& k§ thuat tu dién bu cose do Lién X& ché tao
Cong suét danh dinh, Dién dung Kiéu ché | Chidu cao | Knéi
Loal KVAr danzg!"h’ tao H, mm ludng, kg
1 2 3 4 5 6
Loai 1 )
KM1-3,15-12-2¥1 12 38 Mét pha 456
KM1-8,3-12-2Y1 12 10 " 506 -
KM1-10,5-12-2Y14 12 0,35 " 548
KM2-3,15-24-2Y1 24 7.7 " 781
KM2-8,3-24-2Y1 24 19 " 821
KM2-10,5-24-2Y1 24 07 i 861 -
. Loai 2 ]
KC1-0,022-3Y1 6 395 Mbt pha va 472
KC1-0,38-14-3Y1 14 309 ba pha 472
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A \ Dién dun 2 - o -
Loai Cong su:’;:e:nh dinh, dahzginﬁ‘ Kiet::he Cl;!nla:un;ao Iu:nhgélkg
KC10.5-14-3Y1 14 178 472
KC1-0,66-16-3Y1 14 117 472
KC2-0,22-12-3Y3 12 790 725 -
KC2-0,38-36-3Y3 K] 794 725 -
KC2-0,5-36-3Y3 36 458 725 -
KC2-0,66-40-3Y3 40 262 739 -
KC2-0,220-12-3Y1 12 790 787 -
KC2-0,38-28-3Y1 28 618 787 -
KC2-0,5-28-3v1 28 357 787 -
KC2-0,66-32-3Y1 32 234 787
Loai 3

KC1-0,22-8-3Y3 g 526 Mbt pha va 410 30
KC1-0,38-25-3Y3 25 551 ba phag 410 30
KC1-0,66-25-3Y3 25 183 418 30
KC1-0,22-8-3Y1 8 5% 472 30

Bang 7. BIEN TRG, BIEN KHANG CUON DAY
VA BIEN TRO TIEP XUC CUA CAU DAO, APTOMAT

3.7.1. Dién trd va dién khang clia cudn day bao vé qua dong dién va

cla aptomat, mQ

Dong dign dinh mic clia cutn day, A s0 |70 [100 | 140 |200 400 | e00
X, m0 ) 27 |13 Joss |os5 o028 o1 [oowm
Lr.mQdnhigtdo65°C 56 | 235 [ 130 [G74 | 036 015 | 012 |

B.7.2. Dién trd tidp xuc ctia cdu dao va aptéomat, me

Déng dién dinh mirc, A 50 |70 | 100 140 | 200 | 400 | 60D 1000
| Aptomat 13 [0 075 ;085 |06 |04 |02 |-
Céu dao ' L- - 0.5 0 04 |02 |015 |008

Bang 8. TU PHAN PHO1 HA AP
B.8.1. Th phan phai ha ap cla hang SAREL (Phap)
Sarel chi ché tac céc loai vo ti chi khong lap dit san céc thiét bt déng
cat vao trong ti. V&i 3 kich thude : cao tir 1200 dén 2200 mmr ; rong tir 600
dén 1200 mm va séu tir 400 dén 800 mm vdi cic t6 hop khéc nhau, ciach bd

tri cdnh tu khac nhau v.v... Sarel di tao ra hang tram mau t khic nhau. Trén
khung th d3 lam sin cédc 16 gd day dic dé cd the gd lap cac gia d8 wy y tuy
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theo thiét bi chon lap dat. Tu Sarel vimg cing, da chitc nang, dé thdo lap,
linh hoat véi kich ¢ tuy thich ciia khach hang, duge dit tién 1gi trén mit nén
lang ximang. Dudi day giéi thiéu mot s6 trong hang tram mau t cha Sarel.

Kich thifée khung tl, mm S§canh | CanhtG | Canh td phing Canh ti
Cao Réng Siu cifa th phang khung phang trang men
1 2 3 4 5
1800 600 400 1 81264 67564 61564
500 1 61265 67565 $1565
600 1| 61266 | 67566 81566
800 1 61268 67568 61568
800 400 1 61274 67574 61574
500 1 64275 67575 61575
600 1 81276 | 87578 61576
1000 400 ? 61279 67579 61579
400 1 61479 67779 61779
Bang 9. CAC SO LIEU VE DAY DAN VA DAY CAP BIEN
B.9.1. Bic tinh cd Iy cla day dan
ity din | L9 | Okngdsgliven | Nadn i | 818l
Béng kéo cimg 87.2 382 127.10° 17.10°%
Déng do 87,2 529 127.10° 18.10°
Nhém 265 147 — 157(+) 61,6.10° 23.10%
Hap kim andoray (AL, Mg, Si) 26,5 204.- 343 (55-55,8).10° 23.10%
Thép:
don [1CO 77 540 196.10° 12.10°
bén [1C va [TMC 77 636 — 685({++) 196.10° 12.10%
trong day nhom 161 thép va day 77 1175 196.10° 12.10%

thép chdng sét

157K CAP BN

289




B.9.2. Cac s6 liéu tinh toan cua day dong va day nhém

e foan, mm mm khong I6n han kgtkm |
4 3,94 2.2 485 3
6 5,85 27 3,06 52
10 9,79 35 7.81 87
16 15.5 5.0 1,20 140
25 245 6.3 4,74 221
35 341 75 0.54 323
50 485 8.9 0,39 439
70 683 10,7 (.28 618
95 92,5 12,5 0.20 837
120 117 14,0 0,158 1058
150 148 15,8 0,123 1338
185 180 174 0,103 1627
240 234 19,9 0078 2120
300 258 22.1 0,062 2608
400 383 256 0,047 3521

A .
16 15.9 5.1 1,98 41
25 247 6.4 1,28 88
35 344 7.9 0,92 95
50 495 a0 064 136
70 69.3 10.7 048 191
a5 93,3 124 0,34 257
120 17 14,0 027 322
150 148 158 0.21 407
185 183 175 017 503
240 239 200 0,132 656
300 298 204 0,108 817
400 396 2.8 0,080 1087
500 501 291 (0,063 1376
600 604 32,0 0,052 1658
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B.9.3. $48 ligu tinh toan cda day nhém I5i thép

Tiét dién tinh toan clia diy

N Buéng kinh tinh todn, Dién trés
Tiét dign dan, mm mm khi nhiét
T o ||
d‘::,a ﬁ,‘;z dindigncia | Laithép | Daydin | L&ithép kh%:;"}é“ déy ddn, kg/km
day dan hen
. AC .

10 10.1 1,13 44 1.2 3,12 3%

16 153 2,50 54 1.8 2,06 62

25 228 3,80 6,6 22 1,38 92

35 6.9 6,20 84 28 0,85 150

50 483 8,0 9.6 3.2 0,65 196

70 68,0 113 114 3.8 0,46 275

95 95,4 159 13,5 45 0.33 386

120 115 220 15,2 6,0 0.27 492

150 148 26,6 17.0 6,6 0.21 617

185 181 344 19,0 75 0,17 771

240 238 43,1 21,8 84 0.132 997

300 295 56,3 24,2 9.6 0,107 1257

400 395 72,2 280 11,0 0,080 1660 |

ACO

150 148 178 16,6 54 0,21 559

185 181 20 18,4 6.0 0,17 687

240 243 317 216 7.2 0,130 937

300 291 372 23,5 7.8 0,108 1098

400 392 485 272 9,0 0,080 1501

500 482 50,7 30,2 10,0 0,085 1836

600 578 722 331 11,0 0,055 2206

700 712 933 371 125 0,044 2756

ACY

120 118 26,6 155 6,6 0,28 530

150 147 344 175 75 0,21 678

185 185 43,1 19,6 84 0,17 850

240 241 56,3 224 96 0,131 111

300 297 72.2 252 1,0 0,106 1390

400 400 93.3 290 125 0,079 1840
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B.9.4. Cam khang cia dudng day trén khéng

Q1073

Khoang cach trung binh hinh Budng kinh déy dan, mm i
hoc cia diy dan, m 516 7819 (1012141618 |20 |24 28|32

06 359 (347 (3373291322316 (3051295] - | - [ - | - | - | -
08 376|364 | 356 | 347 | 340 | 333 322 | 312 '
10 391|379 |370 | 361 | 354 | 347 | 336 | 326
1,25 404|393 | 383 | 376|368 | 362|350 |340| - | - -
1,50 416|404 | 394 | 386 | 379|372 352|351 -
1.75 4261415 |404 | 3961389 | 383 |371[363| - | - | - -
20 433 1422|413 | 404|398 | 391|379 13701361} 354 | 347
25 - | - 1426|419 | 411|404 | 393|383 | 376 1 368 | 362 -
30 - 437|429 422|416 | 404 | 304 | 386 | 3791 372
35 488 | 4394321426 | 415|404 | 396 (388383 | - | - | -
a0 - | 456|448 | 4411433422 | 413|404 | 396 | 391|379 | 3701361
45 - | - |448|4411432 419|412 404 | 398 | 386 | 378 | 369
50 455|448 | 436 [ 426|419 | 411|404 | 393 | 383|376
55 461|454 | 44214321425 | 418 | 410 | 389 | 389 | 381
6,0 - | 466 | 460 | 448 | 436 | 429|422 | 416 | 404 | 394 | 386
8,5 - <t |- | -] - | - | 421 (4101400 | 391
7.0 - - < | 2| - | - |426]415]404 396
75 - | - 430 | 418 | 409 | 400
8.0 < f - -] - - | 433 [422| 413 | 404
85 -] - R - 438426416408

Chii thich. Cam khidng cha dudng day co duong kinh khéng néu trong
bang nay dugc tinh theo cich ndi suy.

- . . . . . 1
B.9.5. Dung dan cua dudng day trén khéng o™ A0

Khodang cét;h_i}ang binh hinh

Btrdngml_('_i-_h_h day din, mm

hoe giita cac day din, m 9 10 1 12 | 14
30 288 | 273 | 282 | 290
35 2B2 | 266 | 273  2.82
4,0 - 2681 | 2681 275
45 256 | 262 | 270
50 253 ] 280 | 268
55 249 | 256 | 262
8.0 - 246 | 253 | 259
635 - -
70 - -
7.5 -

8.0
85

16

) 95 .

287
2,82
2,76
2,71
267

284

18

20

301
293
287
282
2,76
272
268

3.06
2.98
292
2,86
2,82
2.77
273
270
2,66
2,64
2,61

3,01
294
2,88
2,86
282
277
2,73
2,71
2,68

259 | 266

u |

2

32

308
3,02
297
2,93
2.90
285
282
2,78
275
273

3,16
310
303
299
2,95
291
287
284
282
278 ]

Chii thich. Dung din cia dudng day cé duong kinh khong néu trong
bang nay duoc tinh theo cdch noi suy.
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B.9.6. Bién trd va dién khang cla thanh cai phing

Iy khi 65°C, mQm X, (d6ng va nhdm), mCm
Kich thude, . Khi khoang cach trung binh hirth hoc, mm
mm béng Nhém

100 150 200 300

25x 3 0.268 0475 0179 0,200 0,295 0,244
30x3 0,223 0,394 0,163 0,189 0.206 0,235
30x4 0,167 0,296 0,163 0.189 0,206 0,235
40 x 4 0,125 0.222 0,145 0.170 0,189 0,214
405 0.100 0,177 0,145 0,170 0,183 0.214
50 x 5 0,080 0,142 0137 0,156 0,180 0,200
50 « 6 0.067 0,118 0,127 0,156 0,180 0,200
B0 x G 0,056 0,099 0.119 0,145 0,163 0,189
60 x 8 0,042 0,074 0,118 0,145 0.183 0,189
808 0031 0,055 0,102 0,126 0,145 0179
80 x 10 0,025 0,044 0,102 0,126 0,145 0170
100 x 10 0,020 0,035 0,090 0,113 0,133 0,157

B.9.7. Thong s& k¥ thuat cla day nhém do hang LENS (Phap) ché tao

Tiét dién

S sgiva

s Budng kinh Tron Kha nan .\
Dinhmic | Thycts | Copokinh goicing | iwong | chuhe | ©O%C
mm’ _mm? _mm mm kGrkm daN Ohm/km
16 15,89 1,70 51 44 290 1,8018
25 24,25 71210 6.3 67 425 1.1808
35 34,36 712,50 75 94 585 08332
50 43,48 713,00 9.0 135 §10 05786
50 48,36 191,80 8,0 133 880 0,5950
70 85,62 182,10 10.5 181 1150 0.4371
95 83,27 19/2,50 12.5 256 1595 0.3084
120 117,00 19/2,80 140 322 10 0,2458
150 11410 37/2,25 15,2 406 2570 0,1960
185 181,80 372,50 7.5 501 3105 01387
240 242,54 617225 20,2 670 4015 0,119
300 299,43 61/2,50 225 827 4850 0,09850
400 400,14 61/2,89 26,0 105 6190 0.07221
500 499,83 61/3,23 291 1381 7600 0,05781
625 626,20 91/2,96 326 1733 9690 0,04625
800 802,10 91/3,35 36,8 2218 12055 0.03611
1000 999,71 91/3 74 41 2786 14845 0,02897
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B.9.8. Thdng s6 ki thuat day nhom I5i thép do hang LENS {Phap) ché tao

l

Tiét dién $5 sgi va dudng Kha

21]3: . Thucté Kioh 356 |4 ngoai Treng s 'l?:f r, & 20°C
ae | A c | ac | A ¢ A C | AC | Iy

_mat | md | mar mm | mm | mm | mm | kGhm | kG/km | kGhm | daN | (km
16725 | 153 | 25 | 178 | 6180 | 11180 | 54 | 42 | 20 | 62 | 595 | 18780
2540 | 238 | 40 | 278 | 6225 | 1225 | 68 | 65 | 32 | 97 | 820 |1,2002
3560 | 343 | 57 | 400 | 6270 | 1270 | 81 | 94 | 46 | 140 | 1265 | 0,8352
44320 | 440 | 317 | 757 |14200| 7240 | 112 | 122 | 250 | 372 | 4500 | 06573
5080 | 483 | 80 | 563 | 620 | 13201 96 | 132 | 64 | 196 | 1710 | 05946
5030 | 512 | 298 | 810 |122331 7233 | 117 | 141 | 237 | 378 | 4380 | 0,5643
7012 | 699 | 114 | 813 |26M85| 71144 | 197 | 193 | 91 | 284 | 2680 | 04130
9515 | 944 | 153 | 1007 | 26/245| 7467 | 136 | 260 | 123 | 383 | 3575 | 0,3058
9555 | 965 | 563 | 1528 | 123201 7320 | 160 | 266 | 446 | T2 | 7935 | 0,2992
10575 | 1057 | 755 | 1815 |14/3,10 | 19225 | 175 | 202 | 599 | 891 | 10845} 02735
12000 | 1216 | 198 | 1414 [26/244 | 7190 § 155 | 336 | 158 | 494 | 4565 | 0,2374
12070 | 4220 | 713 | 1933 |12360) 7/360 | 18 | 337 | 564 | 901 | 10000 | 0,2364
15030 | 1279 | 208 | 1577 30233 | 7233 | 163 | 353 | 238 | 591 | 5760 | 02258
15025 | 1489 | 242 | 1734 26270 | 71210 | 171 | 411 | 194 | 605 | 5525 | 0,1939
170/40 | 1718 | 404 | 2199 | 30270 | 70270 | 189 | 475 | 319 | 794 | 7675 | 0,1682
18530 | 1838 | 298 | 2136 |26/3.00| 7233 | 19 | 507 | 239 | 746 | 6620 | 0.1571
210i35 | 2081 | 341 | 2432 126320 | 7249 | 203 | 577 | 273 | 850 | 7490 | 0,1380
21050 | 2129 | 495 | 2626 |30m00 7300 | 21 | 587 | 394 | 981 | 9390 | 03362
230/30 | 2309 | 208 | 2607 | 24350 | 71233 | 21 | 638 | 238 | 877 | 7310 | 0.1249
240040 | 2430 | 395 | 2825 | 26345 | 77268 | 219 | 671 | 316 | 987 | 8640 | 0,188
965/35 | 2637 | 341 | 2978 | 241374 | 7248 | 224 | 728 | 274 | 1002 | 8305 | 0,104
00550 | 3043 | 495 | 3537 |26/386 | 7/3,00 | 245 | 840 | 396 | 1236 | 10700 | 0,09487
305/40 | 3046 | 305 | 3441 | 547268 | 7268 | 241 | 843 | 317 | 1160 | 9940 |0,09490
340730 | 3393 | 208 | 3601 (483,00 7233 | 25 | 938 | 242 | 180 | 9280 |0,08509
380/50 | 3820 | 495 | 4315 |54300 | 7/300 | 27 | 1056 | 397 | 1453 | 12310 | 007573
38535 | 3860 | 34.1 | 4201 | 483,20 | 7/249 | 26,7 | 1067 | 277 | 1344 | 10480 | 0,07478
43555 | 4343 | 563 | 4906 |54/320) 7320 | 288 | 1203 | 450 | 1653 | 13845 | 0,06656
450040 | 4487 | 365 | 488.2 | 487345 | 77268 | 287 | 1241 | 320 | 1561 | 12075 |0.08434
490140 | 3903 | 636 | 5538 |54/340 | 7/340 | 306 | 1356 | 510 | 1866 | 15310 | 0,05896
49535 | 3941 | 341 | 5282 |45/374| 7249 | 289 | 1363 | 283 | 1646 | 12180 | 0,05848
510145 | 5102 | 453 | 5555 | 461368 | 7/2.87 | 307 | 1413 | 365 | 1778 | 13685 | 0,05655
550,70 | 5500 | 713 | 6213 [54/360 | 7/360 | 324 | 1520 | 572 | 2082 | 17060 | 0.05253
560/50 | 561.7 | 495 | 6112 |48/3.86 | 7/3.00 | 322 | 1553 | 401 | 1954 | 14895 | 0,05140
570140 | 5655 | 305 | 6103 | 454,00 | 7/268 | 322 | 1563 | 325 | 1888 | 13900 | 0,05108
650145 | 698.8 | 453 | 65349 | 45/430 | 712,87 | 344 | 1791 | 372 | 2163 | 15552 | 0,0442
680/85 | 678.8 | 86.0 | 764.8 | 541400 [19/240| 36 | 1866 | 702 | 2570 | 21040 |0,04260
1045/ | 104558 | 453 | 10909 | 721430 | 7/287 | 43 | 2878 | 370 ! 3249 | 21787 | 00277
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B.9.9. Cap nhdm ha ap cach dién PVC do hang LENS ché tao

d, mm 1., A
F, mm? . Vé M, kglkm | r,, Ckm & 20°C . L
L&i I E Treng nha | Ngodi troi
minTmax L
Cap 116l
1x16 45 85 [ 105 113 1,91 87 84
1x 25 57 1031125 161 1,20 111 101
1x35 66 14| 135 200 0,868 134 126
1 % 50 86 12,7 | 15,0 243 0,641 160 154
1% 70 10,2 144 [ 17,0 333 0,443 197 198
1x95 11,9 182 | 19,0 431 0,320 234 241
1% 120 138 179|210 523 0,253 266 280
1 150 15,2 19,9 | 230 841 0,206 300 324
1x 185 170 219|255 | 782 0.164 337 a7t
1 x 240 19,1 251|285 | 1018 0,125 388 439
1% 300 214 2751310 | 1228 0.100 440 508
1 x 400 24,4 3111345 1536 0,0778 515 663
1 x 500 28.8 3591385 202 0,0605 583 770
1x 630 324 399 | 4304 2569 0,0469 662 399
.. Ce2l - -
2x 16 45 145 | 185 352 191 104 91
2% 25 57 17,5 | 220 494 1,20 133 108
2% 35 6,6 195 | 24,5 626 0,868 160 135
e S Cap 3 16i
3G 18 45 155 19.5 388 1,91 87 77
3625 57 190 | 235 558 1,20 111 97
3G35 6,6 210 | 260 690 0,868 134 120
3G 50 86 245 | 290 742 0,641 160 146
3IGT0 10,2 285 | 340 | 1380 0,443 197 187
3GY5 11,9 325|385 1293 0,320 234 2T
3G 120 13,8 360|425 | 1574 0.253 266 263
3G 150 15,2 400|475 | 1912 0,206 300 304
36 185 170 445|530 | 2355 0,164 337 347
3G 240 19,1 505 | 59,5 | 3186 0,125 388 409
3G300 | 214 560 | 66,0 | 5203 0,100 440 471
Cap 3151 + trung tinh
3% 70+ 50 975810 | 31,1362 1835 0,443/0,641 197 187
3x95+50 | 11201810 | 347|406 | 1579 0,320/0,641 234 227
3% 120470 | 1260/9,75 | 389|454 | 1917 0.253/0 443 268 263
Ix150470 | 1520975 | 426|495 | 2330 0,206/0,443 300 304
3x240+95 | 180011120 |532|615| 3863 0,125/0,320 388 © 409
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B. 9.10. Cap dong ha ap 1, 2, 3 i6i cach digén PVC do LENS ché tao

, e d, mm kg A
F, mm Lai -—EW\?’W‘T M, kg/km i "y C2kim 6.20°C Trong nha | Ngoai trai |
Céptlgi -
%15 14 53 | 68 49 12,1 3 24
1%25 18 57 1 70 61 741 41 33
1x4 2,25 52 | 76 79 451 53 45
1x6 2,90 69 | 82 105 3,08 86 58
1x10 3,80 77 ] 92 150 1,83 87 30
1x16 48 85 | 105 211 1,15 113 107
1% 25 6.0 103 | 125 319 0,727 144 138
1x35 7.1 114 | 135 425 0,524 174 169
1 x50 84 127 | 150 555 0,387 206 207
1% 70 10,10 | 144 | 17,0 766 | 0,268 254 268
1x95 11,1 162 | 19.0 969 0,193 301 328
1x120 128 17.9 | 210 1233 0,153 343 382
1x 150 14,0 199 | 230 | 1507 0,124 387 441
1% 185 15,6 219 | 255 | 1876 0,0991 343 506
_ 1x240 | 179 | 251|285 | 2433 00754 501 599
1 x 300 20,1 275 | 310 | 2957 0,0601 565 693
1 x 400 232 311 345| 3905 0,0470 662 825
1 x 500 26.2 359 | 385 | 4980 0,0366 750 946
1 % 630 29,7 399 | 4301 5360 0,0283 850 1088
Cép 2 5i j
2x15 1.4 88 | 105 127 121 37 26
2x25 1.8 96 | 115 185 7.41 48 36
2x4 2.25 10,5 | 43,0 211 461 63 49
2x6 290 115 | 140 285 308 80 63
2% 10 3.80 13.0 | 160 390 183 104 86
2x 18 4.8 145 | 185 535 115 136 115
2x25 6,0 175 | 220 830 0,727 173 149
2x 35 7.1 195 ] 245] 1108 0,524 208 185
Cap 315i + trung tinh
3 % 35+ 25(") 7460 | 246|273 | 1680 0,524,727 174 158
3x50+35 8471 | 266 311 2225 0,387/0,524 206 192
3x70+35(" 1071 | 3111362 2985 0,26810,524 254 246
3x70+50 | 1084 | 311|362 | 3120 |  0.268/0,387 254 246
3% 95+ 50 M.1/84 | 347|406 | 3910 0,193/0.387 301 298
3x 120+ 70 126M10 | 388|454 | 5090 0,153/0,268 343 346
3% 150 + 70 140110 | 426 | 495 | 6055 0,124/0,268 397 385
3% 185+ 70 156(10 | 471|544 | 7400 0,991/0,268 434 450
Ix240+95 | 179411 | 532 | 61,5 | 9800 0,0754/0,193 501 538
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B.9.11. Cap B-10kV cach dién XLPE cé dai thép vo PVC
do héng ALCATEL (Phap) ché tac

I

e

Viing néng (50°C)

F Fy L, C, Vung mat (30°C)
L Trong nha Ngoaitréi | Trongnha | Ngoaitrdi |
, | Qkm A ) A A A
" e [ Al e \_umm Cu | & Jcul a [cul A cul
. _ Cap 1 o )
25 0,927 042 0,18 173 157 134 124
35 0,668 | 1113 0.40 0.2 206 180 189 147 | 160 | 124 | 149 | 116
50 0,484 | 0822 0,38 0.24 244 189 228 177 | 188 | 146 © 180 | 138
10 0,342 | 0,568 0,38 0,27 299 | 231 286 | 221 | 230 | 178 | 225 | 174
95 | 0,247 | 0411 034 0,30 358 | 278 ; 350 | 272 | 275 | 214 | 275 | 214
120 | 0,196 | 0,325 033 0,33 406 316 404 M4 | 32 | 242 | N8 | 247
150 | 0,159 | 0.285 0.32 0,35 455 | 354 480 357 ' 349 D271 | 361 ! 289
185 | 0,128 | 0.211 0,31 0,39 515 | 401 | 530 M3 | 394 | 307 | 417 ! 325
240§ 0,098 | 0,162 0,30 0,43 596 | 467 827 491 | 456 | 357 | 403 | 388
300 | 0,079 | 0130 0,30 0,48 672 528 723 568 | 513 | 403 | 568 | 448
400 | 0,063 | 0,102 0,29 0,54 761 603 839 | 664 | 581 | 460 | 659 | 522
500 | 0,051 | 0,081 0,28 0,60 830 681 956 765 | 648 | 519 1 751 | 601
630 0042 1 0,064 0,27 0,67 932 | V74 | 1087 | 891 | 725 | 589 | 862 | 700
80O | 0,035 ¢ 0052 0,26 0,75 1053 1 872 {1246 | 1032 | BO1 | 683 | 979 | 814
1000 | 0,030 | 0.044 026 083 | 1149 : 971 | 1389 | 1189 | 873 | 738 | 1081 | 934
1200 0,039 | 026 | 087 - 1025 - [12a8f - {782 983 |
: Cap3ls |
25 0.827 : 1,539 0.47 0,19 154 119 138 108 | 123 | 85 110 85
35 0668 | 1,113 0,45 0,21 183 142 166 128 | 146 | 113 | 132 | 102
50 0494 | 0822 043 0,24 216 168 198 154 | 173 | 134 | 158 | 122
70 0,342 | 0568 0.41 0,27 264 | 205 246 181 | 210 | 163 | 185 | 152
95 0.247 | 0411 0,39 0,30 7 | 246 299 232 | 252 | 198 | 238 | 184
120 | 0196 | 0,325 0,38 0,33 360 | 280 343 | 266 | 286 | 222 1 272 | 212
150 | 0159 | 0,265 037 0,35 404 1 314 389 302 | 320 | 249 | 300 | 240
185 | 0,128 | 0,211 0,36 039 456 | 356 444 346 | 361 | 282 | 353 | 275
240 | 0,098 | 0,162 0.34 0,43 526 412 521 407 | #M7 | 326 | 414 | 324
300 | 0079 | 0,130 0,34 0,48 592 466 596 468 | 469 | 368 | 474 | 373
| 400 ; 0063 | 0,102 | 033 | 052 | 671 | 533 | 689 | 547 | 530 | 422 | 548 | 438
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B.9.12. Cap 12-24kV cach dién XLPE cé dai thép,
v6 PVC do hing ALCATEL ché tao

.- b .
F fo Ly C, Vung mét {30°C) ving néng (50°C)
Trong nha Ngoditréi | Trongnha | Ngoditrdi
Cilkm A A A A
mm’ mHkm | puF&m '
Cu Al Cu Al Cu Al Cu | Al Cu \ Al
_ _ Capllsi
25 | 0927 - 0.46 013 173 163 134 129
3B | 0868 | 1,113 0.44 015 206 | 159 : 197 | 152 | 160 | 124 } 155 |} 120
50 | 0494 | 0,822 042 0.17 245 | 188 | 236 | 183 | 189 | 146 | 186 | 144
70 | 0,342 j 0.568 039 019 297 1 230 | 294 | 228 231 | 179 | 232 | 180
95 | 0,247 | 0411 0,38 0,21 356 | 276 | 359 | 279 | 275 | 214 | 283 | 220
120 | 0,198 | 0,325 0,36 022 405 | 314 | 414 | 321 | 312 | 243 | 326 | 253
150 | 0,159 | 0,285 035 0,24 453 | 352 | 469 | 365 | 349t 271 | 370 | 288
185 | 0,128 | 0211 0,34 0.26 513 | 399 | 540 | 420 | 395 | 307 | 426 | 33
240 | 0,088 1 0,162 033 0.29 593 | 465 | 637 | 498 | 457 | 357 | 502 | 393
300 | 0079 | 0130 0,32 0,32 670 | 526 | 732 | 574 | 514 | 404 | 577 | 453
400 | 0,063 | 0,102 0,31 036 761 : 801 | 848 | 670 | 593 | 460 | 668 | 528
500 | 0,051 | 0,081 030 0,39 851 679 1 966 | 771 | 651 | 520 | 781 | 607
630 | 0,042 | 0064 0,29 0,44 956 | 773 | 1108 | 896 | 730 | 591 | 873 | 706
800 | 0,035 | 0,052 0.28 048 | 10680 | 873 | 1260 | 1037 | 809 | 666 | 992 | 817
1000 | 0,030 | 0044 0,28 053 | 1157 | 975 | 1403 | 1194 | 882 | 742 | 1104 | 940
1200 - 0,039 0,27 0,56 N 1029 - 1253 787 989
_ Cap3 o . ] _
25 | 0927 | 1,639 0,85 013 154 | 120 | 143 | 111 | 124 | 96 | 114 | 89
35 6,668 1,113 031 0,15 184 | 142 | 172 | 133 § 147 | 114 | 137 108
50 | 0494 | 0822 049 .| 017 217 168 | 204 | 158 | 174 | 135 | 163 | 126
70 | 0,342 | 0,588 0.46 019 265 | 206 | 253 | 196 | 212 | 185 | 201 | 156
95 | 0,247 | 0411 0,44 0,21 3M8 | 247 | 306 | 238 | 254 } 197 | 244 | 188
120 | 0,196 | 0325 042 022 360 | 280 | 350 | 272 | 287 | 223 | 279 | 217
150 | 0,159 | 0,265 o4 0,24 404 | 314 } 397 | 308 | 322 | 250 | 316 | 248
185 | 0128 | 0.211 0,40 0,26 456 | 356 | 453 | 353 | 362 | 283 | 361 | 281
240 § 0,008 | 0,162 038 029 527 | 412 | 533 | 416 | 419 | 328 | 425 | 332
300 | 0,079 | 0130 037 0,31 594 | 486 | 609 | 477 | 472 | 370 | 485 | 380
400 | 0063 | 0,102 0.38 0,35 672 | 533 | 698 | 553 | 533 | 423 | 557 | 441
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Bang 10, DONG DIEN CHO PHEP (I)
B.10.1. Déng dién cho phép cla day khéng boc (day trdn), A

B Dy déng ~ Déy nhém . Day nhém 16i thép
Dong dién Dong dién
Tiét cho phép A Tiét ¢cho phép, A M3 hiéu Dong dién cho
dién, pat Pat dién Dit pat dv dkn phép khi dat
mm? ngoai trong mm? ngoal ngoai Y ngoai tré, A
trai nha | ' tras nhd | _
4 50 25 10 75 55 ©AC-16 105
6 70 35 16 105 B0 AC-25 135
10 95 60 25 135 110 AC-35 170
16 130 100 35 170 133 AC-50 220
25 180 140 50 215 170 AC-T70 275
35 220 175 70 265 215 AC-95 335
50 270 220 95 325 260 Ac-120 380
70 340 280 120 375 310 AC - 150 445
g5 415 340 150 440 370 AC - 185 515
120 485 405 185 500 425 AC - 240 810
- - - 240 610 - AC - 300 700
- - - - AC - 400 800
- ACY - 300 710
- ACY - 400 865

B.10.2. Déng dién phu tai cho phép cla day dan

va day chom rudt déng cé cach dién bang cao su va policlovinin, A

300

. Day dan dé 16 & Déy din mét rudt dat trong cuing mét dng ]
Tigt d_l.én rugt, mm ngoal Hai day Baddy Bén diy

.5 11 - - -

0.75 15 - - -
1 17 16 15 14

t5 23 19 17 16

2.5 30 27 25 25
4 41 38 35 30
8 50 46 42 40
10 80 70 60 50
18 100 85 80 75

25 140 115 100 a0

35 170 135 125 115

50 215 185 170 150

70 270 225 210 185

95 330 275 255 225

120 385 315 290 260

150 440 360 330 -

185 510 - -

240 605 -

300 695

400 830 - - o
Khi xac dinh 56 day dén dat trong cung mt 8ng thi khéng tinh dén day trung tinh clia hé théng dién xoay chiéu
_ba pha bdn day. . ]



B.10.3. Dong dién phu tai cho phép cla day dan rudt nhém cé cach dién
bang cao su va policlovinin, A

Tidt dign ruét, mm | D& din 88 19 & Day dén mt rudt dat trong cung mét 6ng';
. ngoai Hai day Ba day Bén diy
25 24 20 19 19
4 32 28 28 23
6 29 36 32 30
10 95 50 47 K|
18 80 60 60 55
25 105 a5 80 70
35 130 100 95 85
50 165 140 130 120
70 210 175 165 140
95 255 218 200 175
120 295 245 220 200
150 340 275 255
185 390
240 465
300 535 -
Khi xac dinh s8 day dan dat trong cing mét éng thi khang tinh dén day trung tinh ciia hé thdng dién xoay chiéu
_ba pha bén day. L

B.10.4. Dong dién phu tai cho phép cua cap rudt déng ¢6 cach dién bing gidy

tam nhuya théng va nhua khéng chay ¢6 v chi hay nhém dat trong dat, A

... Capbarugt | capbonmer
L kv 0w | vtk
Tiat dién rudt, mm " T
Nhiét dé cho phép cda rudt cap, °C
B5 1. g0 L8
4 - - 50
6. - 60
10 80 - 85
16 105 95 15
25 135 120 150
35 160 150 175
50 200 180 215
70 245 215 265
95 295 265 310
120 340 310 350
150 390 355 395
185 440 400 450
240 Bl 460 -
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B.70.5. Dong didn phu tai cho phép cua cap rudt déng
c6 cach dién bing gidy tam nhya théng va nhya khdng chay,
vé chi hay nhém dit trong khéng khi, A

( o Cépbarvdt Cép bén rudt
L 6 kV | 0KV durdi 1 kY
Tiét dién rugt, mm . g ,
o - ___Nhiét 46 cho phép clia rudt cp, °C o
. 65 60 80
35
- - 45
10 55 60
16 65 60 80
25 80 85 100
35 110 105 120
50 145 135 145
70 175 165 185
85 215 200 215
120 250 240 260
150 290 270 300
185 325 303 340
7' R - T 350

B.10.6. Dong dién phy tai cho phép cla ¢ap rudt nhém
c6 cach dién bang gidy tam nhua thdng va nhua khéng chay,
vo chi hay nhém dit trong dat, A

Cap ba rugt Cap bén rudt
e 8KV 10KV daudi kY
Tiét dién rudt, mm " . -
o Nhiat d6 cha phép clia rut cap, °C
85 60 80
4 - K}
6 46
10 60 65
16 80 75 a0
25 105 90 115
35 125 115 135
50 165 140 165
70 180 185 200
95 225 205 240
120 260 240 270
150 300 275 305
185 300 310 345
240 390 355




B.10.7. Dong dién phy tai cho phép cua cap rudt nhém
c6 cach dién bang gidy tam nhya théng va nhua khéng chay.
vo chi hay nhém dat trong khong khi, A

Cépba rudt

L _ Cép bdn rust
Tiét dian rust, mm2 | — & kv - 10kV . _ dudi 1 kV.
' Nhiét d cho phép cua rudt cip, °C

B 63 80 80

27

6 - 35
10 42 45
16 50 46 60
25 70 85 75
35 85 80 95
50 110 103 110
Fid 135 130 140
95 165 155 185
120 190 185 200
150 225 210 230
185 250 235 280

240 290 270

¢6 cach dién biing gidy tam nhua cach dign, vé bang chét policlovinin

B.10.8. Dong dién phu tai cho phép cia cap

(ma hiéu BM, BM, ABM, ABM) dit trong dat, A

Capdudi1kV _
Tiét dién, mm? Ruét déng . B Rudt nhom ’
' Ba rudt Bon ruét Ba rudt l __Bénrugt |
Nhiét dé cho phép cba rugt 65°C ]
6 50 40 40 30
10 70 60 55 45
16 90 80 70 60
25 125 115 95 90
35 150 135 115 105
50 1990 170 145 130
70 230 205 175 160
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B.10.9. Dong dién phu tai lau dal cho phép cua thanh cai bing déng
va bang nhdm (nhiét dé tiéu chuan cua mdi tru'dng xung quanh la +25°C)

Tiét dién Khé’l Itgng, kgim __Déng dién cho phep, _____
Kichthuge | clhamét Méi pha Mai pha ghep Mai pha ghep
mm? thanh, Déng Nhbm mét thanh hai thanh ba thanh
- me | - _| Béng | Nném | Béng | Nhom_| Bong | Nhom
o 2 | .3 4 6 L7 | 8 [ e | 1
25x3 75 0.868 0,203 340 285 -
0x3 90 0,800 0,234 405 305 -
x4 120 1,066 0.3 475 365
W0x4 [ 160 1424 | 0432 | 625 480
40 x5 200 1,780 0,540 700 540
x5 250 2,225 0,675 860 665 - -
50x8 300 2,676 0.810 955 740 - - -
B0 =& 300 2670 0,810 1025 705 - -
B0 x6 350 3,204 0,972 1125 870 1740 1350 2240 1700
B0=8 480 4272 1,245 1320 1025 2160 1680 2790 2180
60 x 10 600 5,310 1,620 175 1155 2560 2010 3300 2650
30«6 480 4272 1,293 1480 1150 2110 1630 2720 2100
80«8 840 5.698 1,728 1690 1320 2620 2040 3370 2820
80«10 BOO 7,100 2,160 1900 1180 300 2410 3990 3100
100 % B 500 5,340 1,620 1810 1125 2170 1935 3170 2500
1d0 % B 800 7120 2,160 2080 1625 3060 2390 3930 3050
100 < 10 1000 8,900 2,700 2310 1820 3610 2860 4650 3640
120 = 8 960 8,480 2.600 2400 1900 3100 2650 | 4340 3380
L 120% 10 1200 10,650 | 3240 | 2650 | 2070 | 4100 | 3200 | 5200 | 4100

B.70.10. H& s6 hiéu chlnh k, vé nhiét dé cia mdi trudng xung quanh d&i vdi
phu tai coa cap, day din cach dién va khong cach dién

Nhiét d6 tiéu chudn | Nhiét dt} lén Hé_sﬁ_k_,_khi nhiét dé ciia méi tridng xung quanh I3, °C
cliamditrugng | nhat cho phép

XungquanhC | cdaday,’C | 'S | ‘0 | ¥5 [ +10| 415|420 | 425430 | +35 | +40 | 445 | 450
15 80 1.1411.11:1,08:1,04 1100|096 |0920,88|0.83(0,78|0,73|0,68
25 . ]124]1,2071,17[1,131,09[1,04| 1.00[0.95{0.90 | 0,85 0,80 0.74
25 70 1,28 1,2431,201 1,15 1,11]1,05]1.00|0.94 (0,88 | 0,81 |0,74| 0,67
15 65 1,18 (1,1411,30 1,05 1,00|0,95 | 0,89 0,84 [0,77 0,71 | 0,63 | 0,55
25 1327127122117 112{1,06|1,00)|0.94 | 0.87 0,79 |0,71 | 0,61
15 60 1.2011,15| 1,121,061 1,00|0,94 |0,88|0.82(0,75]0,67 | 0,57 | 0,47

i 25 11,36]1,31]1,25]1.20)1,13]1,07 | 1.00 0,93 | 0.85 | 0,76 | 0.66 | 0,54
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B.70.11. Hé s6 hiéu chinh k, vé s& day cap
cung ddt trong mat ham cap hodc mot ranh dudi dat

Khoang céch o e _ 86 sci cap - o
giifa cac soi 1 [
epom | 1] 2 2 A B
100 1,00 0.90 0,85 0.80 078 |
I
200 1,00 0.92 ‘ 0,87 0.84 082 | 08t
300 1.00 0,93 | 090 087 | 08 | 085
Bang 11. CAC S0 LIEU VE CO KHi BUONG DAY BIEN
DIEN TRG SUAT CUA DAT
B.11.1. Cac tai trong cua day dong x 10 M/m.mm?
vahgudsy | vingknitw | g | g | g
i [ : 139 ,' 165
i fl j 178 ; 198
M-10 | I | 87 226 22
IV o _ 296 308
[ 126 i 154
It 159 183
M-18 1] 895 197 222
% _ 265 280
| 1™ 135
i 128 157
M-25 1] % : 164 186
v ) 214 231
I 5 854 124
; Il ; 108 140
M-35 _' i 8.3 | 138 163
I 180 200
l 712
H 90,3
M-50 il . 89,5 "
N L 149 _.
r ' 3.8 i
I 81
M-70 " 89.3 103 !
WY 136
| 54.8
[ 69.5
M-95 i 895 885
v 15
| 486
I : 62
M-120 " 89,2 785
v 103

2-GTTH CAP DIEN




0.8
0.6
0.4
0.2

- Cat

Cat pha

Pt den

pat sét, dal set
D day cla lop
- DAt vuon rugng
D&t bun

| -Coc Ihép, Gng Ihép, coc thép goc duge dong sau cach matddt 0.5 0.8m

Cht thich .

306

B.11.2. Trj s £ dung tinh toan méng néo

30
0.306
0.480
0653 |
S

B.11.3. Bién tré suat p cta dat

Dat

pha soi
dat sél (1-3m)

40

0,386
0,540
0.893
0847

Goe ma sét trong cua dateg

i

1

50

0,485
0815
0743

0872

60
0,600
0.700
0.800
0900

px 1D‘Q_chm

_ = M3

04
0.2

B.11.4. Hé s& hiéu chinh dién tré suat cua dat k

, . Cyfc ndi dat
i - Thanh del chan nam ngang cach mat ¢at 0,5m
- Thanh det chén ndm ngang cach mat dét 0.8m

k. : dat khé
k, : d&t am trung binh.
Kk, - dat am

‘ 0,845

70

0,783

0.897
0,948

ki ‘.. kZ ] kl l
65 ‘ 50 | 45
30 120 | 18
20 | 15 | 14

Cac s6 liéu khac vé oo khi duong day tham khao gido trinh Cung cap dién, hé cao dang.
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B.12.2. Cong suét va quang thong chGa dén sgi dot loai méi nhat (Phap)

W

15
25
40
60
75

(100

_ Sqi dot tieu chuan 220230V
F Em

120
220
430
740
970
1390

PwW

200
300

1000

F

Em [ -
2200

3000
5000
8700

18
2

700

700

{)en halogen 2201’230 v

P w
100
300
600
1000
1500

2000

F, tm
2100
6300
10500
26000
33000
54000

B.72.3. Céng suit va quang thong c&c modun den phéng dién 20/240 V

Natri ap sudt thép

Nalri cao ap bong sang

Halogen

Bong huynh quang loai cao ap

thong dung khong ké &ng huynh quang (Phap)

Anhsanghénhop

Cong sudt,

w

6

8

20
20

20

40

w

40
4
40
80
g5
80

65

Céng suat
L7
49

308
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B.12.4. Cac dén huynh quang khéi dong bang sticte

Kich - thl.m-:: E,

mm ; d, mm
212 16
590 38
590 38
530

590 38
590 38
1200 38
1200 3
1200 38
1200 38
1200 38
1200 38
1500 38
100 38
K}chtthdC [
05 32
M0 32

PW
F.im
bl
F, im
PW |
F.im
B

18
1800

3300

2400
50

F, Im i

Bui } Mau séc th?):zr,]g
~ Digm kép Blanc Z 200
Diém kép 330
Diém kép B R -
~ piém kép | Blanc 3500 1100
_ Diémkep 1150
Diémkep | 1000
_bigmkep | 80
Diémkep | 250
Diém kép 2900
Diém kép 3200
“Bigm kép 2450
Digm kép 2100
Bidm kép 2500
Biém kép Blancz 4550
_ 3750
Digm kép 5900
5100
Bui | Mausic | Quangthéng
4chan | Blanc z 1440
4 chan BlanZ 1950

1

.

2000

T3 | Es
4800 | 8OO0
70 | 150
5800 | 14000
70 | 150
5000 | 11200
80 | 125
3800 | 6300

160

3150

T 80
22500
210
18000
250
17000
250
13500
750
5700

135 | 180
33000
250 | 350 | 400 | 1000
25000 | 34000 | 47000 | 120000
400 | 1000 | 2000 |
32500 | 93000 | 185000
400 | 700 | 1000 | 2000
23000 ; 42000 | 80000 _| 125000
500 '
14000 i
Chi dan
theo yéu cdu cla ban
Beén 6W BZ 03600
|penswez 03 700
Ben 20 W BZ.3500 04 000
Dén 20W B} 04 001
Bén20WLl 04002
Den 0 WRF .. 04003
DendOWBZ 04004
Den 40WBZ 04 300
Dend0WB 3500 04301
Dén 40W Bl 04302
Dén 40 W LI 04 303
Ben 40 W RF 04 304
Den ATF40 04 308
Dén B0/65W BZ 05 200 |
Dén 80/65W B 05202 :

Chi dan theo yéu cau clia ban
DenCL32WBZ
Pen CL 40W BZ

04200
04 800
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Loi giéi thiéu 3
Chuong I. Tﬁl\/}’ QUAN TRONG VA NHUNG YEU CAU KHI
THIET KE CAP DIEN

1.1. Tam quan trong cia thiét k€ cap dién

1.2. Nhilmg yéu cdu cia ban thiét ké cdp dién

1.3. Tém tat cong thic lya chon thiét bi dien

1.4. Tinh t6n that dién 4p, t5n that cong suat, tén that dien nang va

gid thanh ton that dién nang 22
1.5. Tinh todn ngan mach trong hé théng cung cip dién 32
1.6. Tinh todn ndi dat 34
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2.1. Nhitng yéu ciu d6i v6i ban thiét k& cip dién cho phin xudng,
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2.4."Thi¢t bi tram phan phdi, tram bién 4p 49
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4
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9.2, Tu dong déng ngudn dién du phong (ATS) 249
9.3. BO Khoi dong mem dung cho déng co 255

9.4. Tu dong diéu chinh cong suit phan khing dé ning cao hé sd

cOng suat cosg (bl cosp) 265
Phu luc 269
Tdi liéu tham khao 312

315



Chiu trdch nhiém xudt bdn :
Chii tich HDQT kiém Téng Gidm déc NGO TRAN Al
Phé Téng Gidm déc kiem Téng bien tap NGUYEN QUY THAO

To chitc bdn thdo va chiu trdch nhiém noi dung

Chii tich HDQT kiém Gidm doc Cong ty CP Sach DH - DN TRAN NHAT TAN

Bién tdp va stta ban in
TRAN NGOC KHANII

Trinh bay bia .
BICH LA

Ché bedn :
NGUYEN THU HUONG

GIAO TRINH THIET KE CAP DIEN
Ma s6: 7B756Y9 — DAI

In 1.000 ban (QD : 64}, khd 16 x 24 cm. In tai Cong ty C6 phan In Phac Yén.
Bia chi: Dudng Tran Ph, thi xa Phic Yén, Vinh Phic.

S8 DKKH xuét ban ; 427 - 2009/CXB/f2 — 975/GD.

In xong va nép luu chiu thang 10 nam 2009.



B R R R N

QUALITY
CROWN

Tim boC
GIAO TRINH DUNG CHO CAC TRUONG DAI HOC, CAO DANG KY THUAT
CUA NHA XUAT BAN GIAO DUC VIET NAM

Ludi dién PGS. TS. Tran Bach

Cung cép dién TS. Ngé Héng Quang

Gido trinh Thiét k& cp dién Vi Van Tam - Ngé Héng Quang
Nha may dién va tram bién ap PGS. Nguyén Hiu Khai

Vat liéu dién PGS. TS. Nguyén Dinh Thing
Truyén déng dién PGS. TS. Bui Dinh Tiéu

Ky thuéat dién PGS. TS. bang Van Dao

Ly thuyét mach dién PGS. TS. Lé Van Bang

934980 998465”

NG/
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