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Lai gidi thiéu

Dién ndng ngdy cang duoc st dung réng rai va dong vai tro
quan trong trong moi linh vuc céng nghiép, nong nghiép, dich vu
cang nhu trong doi séng. Diéu dé doi hoi cong viéc tinh todn, thiét
k& 'lp dit cdc cong trinh cung cap dién phai duoc chudn hod, dam
bao vige cap di¢én cho ho tiéu thu an toadn, tin cdy va cdc chi tiéu kinh
t6°ki thuat khdc.

Cubn sdch dupc viét trén co so kinh nghiém giang day nhiéu
nam tai Truong Dai hoc Bach khoa Ha Noi va thuc t6 tham gia thiét
ké'lap dit nhiéu cong trinh cdp dién. Noi dung cuon sach trinh bay
don gian, dé hicu, rat thiék thuc va cap nhat. Vi thé néi dung khong
di sdu vao I thuyét chi dan ra cac cong thuc thiat cn thiét gicr thidu
chi tiét cac budc thict ké'mot cong trinh dién t rdt nho, don gian nhu
cdp dién cho mot gia dinh, mot lop hor dén- cong trinh to Ion phuc
tap nhwr mot nha ma 'y, mot khu cong nghiép, mot bénh vién. Phan
phu luc ching téi d3 c6 gdng suu tip, dua vao nhirng thiét bj dién
tién tién, hién dai cua cac hing néi tiéng dang chao ban tai thi ruong
Viét Namy; Giup cho sinh vién va cac can bo ki thudt thudn tién tra
ctfu cde s6'ligu phuc vu cho hoc tdp, cing nhur thuc té'doi hoi khi cin
thiét ké nhing cong trinh cdp di¢n phuc vu sdn xuét

Noi dung cuén sach nham huéng dan cho hoc sinh, sinh vién cdc
truong hidu va Iim quen véi cong tac thiét k6 cung cap dién. Cudn
sach cang gitip ich cho cdc ki su, can bg ki thuat dang cong tat trong
nganh dién khi cdn tinh todn, thiét k& Iua chon phuong dn cung cap
dién hop Ii cho khach hang. Nhuang bai toan dit ra va giai quyét
trong cudh sach ciing chinh 13 nhing céng viéc thuong nhit cua ho.



Mic du cdc tdc gia da rdt c6” gang va tim huyét trong bién
soan va truyén nghé, nhung thiét ké cung cdp Jdién la mot cong
viéc phiic tap lién quan dén nhiéu linh vuc khdc nhau nén chic
chdn khéng tranh khoi sai sot. Rat mong nhén duoc y kién phé
binh gop y cua ban doc dé cuon sdch duoe hoan thién hon trong
nhdng lan tar ban sau.

Moi gép ¥ xin guri vé Cong ty (6 phan Sach Dai hoc - Day nghé,
Nha xuédt ban Gido duc Viét Nam, 25 Ian Thuyén - 11a Noi.

Trdn trong cdm on.

Cac tac gia



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

L.L. TAM QUAN TRONG CUA THIET KE CAP BIEN

bién la nguon nang luong sach dugc diing rong rai trong ciac nganh
cong nghiép, dich vu va doi song, phal trién rong khap tir thanh thi dén nong
thon, tir mién xudi tGi mién niii. Do vay viéc thiét k€ cap dién dong vai trd
vO cling quan trong, dua nguon dién dén céc ho tiéu thu, dam bao chat
lurong, an toan véi gia thanh hop Ii.

Cong nghiép luon la khach hang tiéu thu dién 1én nhat. Trong tinh
hinh kinh € thi trudng hién nay, cdc xi nghiép I6n nho, céc t6 hop sin
xuat 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 phin quan
trong vao gid thanh san pham, vao 16 1ai cua xi nghiép. Néu mot thing
xay ra mat dién 1-2 ngdy ngoai k& hoach cla xi nghiép, sé lam cho xi
nghiép khong cé 14i; né€u mat dién lau hon, x{ nghiép sé thua 16. Chat
luong dién kém (chu yéu la dién dp thap) anh hudng dén chat lugng san
pham, gay thi pham, phé phim, giam hiéu suit lao dong. Chat lugng
dién dp dac biét quan trong vdéi cac xi nghiép may mac, xi nghiép hoa
chit, xi nghiép ché& tao lap dit co khi, dién tir chinh x4c. Vi thé dam bao
do tin cdy cdp dién va ning cao chat luong dién nang la méi quan tam
hang ddu cuta cac d¢ 4n thiét k€ cap dién cho xi nghiép cong nghiép.

Thuong mai - dich vu chi€m mot u trong ngay cang tang trong nén kinh
t€ quoc dan va da thyc sy trd thanh khach hang quan trong cua nganh dién
luc. Cac khdch san quéc doanh, lién doanh, tr nhan ngay cang nhiéu vai
nhitng nha cao tang, kém véi trang thi€t bi ndi that ngay cang cao cap va
sang trong. Muc song tang nhanh, khich trong nudc dén khich san cing
tang theo. Diac biét voi chinh sach ma civa, cic khach san ngay cang thu hiit
khich quoc té dén tham quan, du lich, cong tic tai Viét Nam. Céc siéu thi,
nha hang moc 1én nhanh chéng véi quy mo6 ngay mot Ion. Véi déi tugng
khich hang nay khong thé dé mat di¢n. Trong cdc siéu thi, nha hang ngudi



mua, ngudi ban lic nao ciing dong dic, hang héa ddy dp, néu mat dién s&
gdy 1on xon, trom cidp, mat trat tw an ninh cho khu vuc ban hang. Ngoai do
tin cay cung cap dién, hé thong cap dién cho si¢u thi, nha hang dac bi¢t chd
¥ dén vin d¢ phong chéng chdy né. Can nhé rang, mot s6 cdc nha hang, siéu
thi I6n & nudc ta da wmg bi chdy, phdn 16n cdc vu chdy 1a do cham chap vé
dién. Vi du, vu chay & cho Rong - Nam Dinh; vé vu chdy ¢ chg Dong Xuén -
Ha Noi gan day van dang con la néi kinh hoang déi vdi chi sap hang kinh
doanh trong chg. Ngudi thiét k€ vé lip dat hé thong cap dién cho khu vuc
chg. siéu thi, nha hang cdn hét stc than trong va ¢6 luong tim nghé nghiép.
Su lap dat cdu tha, khong tuan thu quy tic an toan, va su tinh toan lua chon
tiét dién day din va thiét bi dong cit clla ngudi thiét k¢ khong dam bao tiéu
chuin cho phép sé dé dang gay chdy né dién. lam thiét hai khéi lugng 16n tai
san va nguy hiém dén tinh mang con nguoi.

Nong thon chiém ti trong phu tai dién tuong déi 1dn vai 70% dan s6
ca nudc. Cong cudc dién khi‘hod dat nuée dang duge gap rit tién hanh va
hoan thién. Dién nang sir dung & nong thon chi 1a thap sang va bom nudc
tudi tiéu. Trong nén kinh t& thi truong hién nay, doi tuong cap dién & khu
vuc néng thon rat da dang, bao gom: phu tai sinh hoat, tudi tiéu, ché bién
noéng san, xay xat, sira chita nongscu v.v... Thiét k& cdp dién cho khu vue
-nong thén phdi luu ¥ hai dic diém quan trong: Diac diém thit nhat 1a d6
thi phu tai khéng bang phing do phu tai sinh hoat chll yéu tap trung vao
budi t8i va phu tai cac tram bom thi theo mia, ¢6 nghia la thai gian su
dung cong suat cuc dai T, nho: dic diém thit hai 1 so véi do thi thi mat
do phu tdi & nong thon bé hon, cic déi tuong sir dung dién & cich xa
nhau hon. Nguoi thi€t k€ cin quan tdm dén do sut dp trén cdc dudng day
trung dp khd dai, tir tram bié€n dp trung gian huyén tGi cdc tram bién dp
khach hang & thon, x3 va dd sut dp trén cic duong day ha dp, tir tram
bién 4p khach hang tdi ho dung dién xa nhat. Phai chid y dac biét dén cac
tram bom, tai diy thuong dat cic mdy bom cong sudt lon (thuong P, >
27 kW). Tat nhat 14 dat cho tram bom moét mdy bién dp riéng hoac phéi
dua tram bién dp dén gan tram bom, dam bao cho cdc may bom khdi
dong binh thudng.

Po thi ¢ phu tai tang trudng nhanh chéng. Nhimg nam gan day doi
song thay doi nhicu, miic séng nang cao rd rét. Hang loat biét thy, nha cao
tang xuat hién, ting ndo ciing ldp binh tim néng lanh, mdy diéu hoa nhiét
d6. Cap dien cho céc hd gia dinh nay ciing doi hdi yéu cau cao chang khic gi
cp dién cho khich san. Tuy nhi¢n, & ting gia dinh khong ¢6 dicu kién dat



mdy phat dién riéng hoac dat dudng day du phong nhu khdch san, nén hé
théng cip dién cang can chic chan, tin cdy. Doi song cdc gia dinh ting 16p
ngheéo va trung luu ciing dugc cai thién ddang ké, nha clra khang trang hon,
tién nghi nhiéu hon, mitc ding di¢n tang 1én. Dac biét cdc nha tip thé cao
tang cing c6 nhu cdu st dung dién nang nhiéu hon va da dang hon trudc.
Nhimg ho dun than giam dan, thay bang dun dié¢n va gas. Nhiéu ho coi ndi, cdi
tao dé c6 thé dar binh nuéc treo, binh néng lanh. Thiét k€& cap dién cho phu tai
sinh hoat & khu vuc do6 thi nén chon cdc thiét bi tat, chat luong nhu day dan,
cau chi, 6 cdm, cong tic, dp t6 mat; cdc thiét bi niy dam bdo lam viéc tin cay, |
an toan cho ngudi sit dung. Cing c6 thé thay thé cau chi bang dp t6 mat.
Puong day (ruc ctia can hod nén tinh du thira, d¢ phong phu tai noi that ting
nhanh. C6 mot thuc t¢ 1a do dién gia dung hién nay trén thi truong ral da dang,
phong phu, tuy thco mitc song va yéu ciu cba chit nhd ma lap dat cho thich
hgp. Ciing ¢6 th¢ dé ra hai phuong dn thiét k&, mot phuong 4n stt dung thict bi
dién 16t, mot phuong an sir dung thiét bi di¢n binh thudng dé chii nha lwa chon.

Toém lai, viéc thiét k& cap dién cho cac khu vuc kinh t€ va sinh hoat ia
rat da dang vdi nhiing dac thi rat khdc nhav. Nguoi thiét k& can khao sdt,
phan tich, can nhic ki dac diém, nhu ciu cua timg khu wvirc, timg déi tugng
str dung dién méi ¢6 thé dé ra duoc phuong 4n thist k& cdp dién hop Ii.

1.2. NHONG YEU CAU CUA BAN THIET KE CAP DIEN

Bar ki mot ban thiét ké cap dién nao, cho bat ki dsi twong diing dién
nao, ciing can phai thoa man cic yéu cau sau day:

1.2.1. Do tin cay cap dién

D6 1a mire d6 dam bao lién tuc cap dién cho ho dung dién, diéu nay phu
thudc vao tinh chat va yéu cau cia phu tai. Vi nhimg cong trinh quan trong
cap qudc gia nhu Hoi trudng Qudéc hoi, Nha khich Chinh phu, Ngan hang
Nha nuéc, Dai sit qudn, khu quan su. san bay, bcn cang v.v... phai dam bao
lién tuc cdp dién 0 muc cao nhat, nghia la véi bat ki tinh huéng nao ciing
khong dé mat dién. Nhirng déi tuong kinh t& nhu nha mdy, xi nghi¢p 6 hop
san xuit, tot nhat dat mdy phét dién du phong; khi mat dién ludi sé dung
dién mdy phdt cap cho nhing phu tai quan trong nhu 10, phin xuong san
xuat chinh... Khich san ciing nén dat mdy phdt di¢n du phong. Tuy nhién,
quyén dat mdy phit di¢n du phong do phia khach hang (xi nghi¢p, khich
san) quyét dinh. Ngudi thiét k&€ chi 1a ¢6 van, gai vy, gitp ho can nhic, so
sanh. lva chon phuong dn cap dién. Cac khu vuc dan cu, cac nha cao tang cd
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cau thang may can phai dat may phat di¢n du phong. Cic ho dan cé diéu
kién kinh t& cho phép ciing nén diat mdy phét dién du phong. Thoa man cic
diéu kién trén, viéc cung cip dién cho ho tieu thu dam bao d6 tin cay cao.

1.2.2. Chat luong dién

Chat luong dién duge dinh gid bang hai chi tiéu 1a tan s¢ va dién ap.
Chi tiéu tan s6 do co quan didu khién hé thong dién quéc gia diéu chinh. O
h¢ thong dién Viét Nam., tdn 6 duge git ¢ mue 49,5 50.5 Hz. Nguai thiét
k& phdi dam bao chat luong di¢n &p cho khich hang. O lwéi 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, phian xuong ¢é véu ciu chit lugng dién dp cao nhu xi
nghi¢p may, hod chat, co khi chinh xédc, di¢n tir... chi cho phép dao dong
dién dp quanh gid tri dinh mdc £ 2,5% (U, + 2.5%).

1.2.3. An toan

Tat ca cac cong trinh thiét k& cip dién phai ¢6 tinh an toan cao, bao gém
an toan cho ngudi vin hanh, ngudi st dung, ngudi sta chita va an toan cho
chinh cdc thi€t bi dién va toan bo cong trinh. Nguoi thi€t k& ngodi viéce tinh
chinh xdc, chon ding diing cdc thiét bi, cac khi cu dién, con phai nam viing
nhitng quy dinh an toan vé nganh dién va nhiing quy dinh an toan cdc nganh
khac c6 lién quan. Phai hiéu & moi trudng lap dat h¢ thong cap dién va
nhiimg dic diém clia ddi tugng cdp dién. Ban v thi cong phét hét sic chinh
xdc, chi tiét va day du véi nhing chi dan rd rang, cu thé. Can nhan manh,
khau lap dat cé ¥ nghia hét siic quan trong, cé thé nang cao hay ha thap tinh
an toan cla hé théng cap dién. Khau nay dé bi lam au, 1am sai khac voi thiét
k& va khong tuan tha triét dé cac quy dinh vé an toan. Nhitng cdn bo ki thuat,
cdn bo quan H, van hanh h¢ thong cap dién va nguoi suit dung déu phai ¢6 y
thic chap hanh tuyét d6i nhitng quy trinh, quy pham, quy tic van hanh va su
dung di¢n an toan. Cudi cung, ngudi thiét ké phai chd v dén phong chéng
chdy né vé dién. Cin phai can ctf vdo tAm gquan trong cua phu tai, cla cong
trinh, tinh todn chinh x4c vi diy du h¢ théng bao vé nhur bao vé chong ngan
mach, qui tai, chéng dong dién ro va nhimg bao vé khic véi muc tiéu cao
nhat 1 loai trir, cé 1ap nhanh chong ché bi hu hong ra khoi ludi dién.

1.2.4. Tinh Kkinh té

Trong qud trinh thiét k€. thudng xuit hién nhiéu phuong dn. Vi du.
cdp dién cho xi nghiep san xudt hang tiéu diung nao d6 c6 nén dat mdy
phat dién du phong hay khong, dua dién dén noi tiéu thu bang duong day
trén khong hay bang dudng day cdp, tuyén duong day nén di hinh tia hay



lien thong v.v... Méi phuong dn ¢é wu, nhuge diém riéng, déu c6 mau thuin
gita hai mat kinh t€ va ki thuat. Mét phuong 4n dat tién thudng ¢6 uu diém
12 do tin cay va chat lugng dién cao hon. Thong thuong, dé ddnh gia kinh t&
phuong an cap dién qua hai dai lugng: von dau tu va phi tdn van hanh.
Phuong an kinh t€ khong phai 1a phuong 4n ¢6 von dau wr it nhat, ma la
phuong 4n ¢6 téng hoa hai dai lugng trén, sao cho thdi han thu héi vén ddu
tr 1a sdm nhat. Phuong an duge lua chon goi la phuong dn (61 vu.

Ngoai bon yéu cau néu (rén, ngudi thidt k€ can luu ¥ sao cho hé thong cip
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 DIEN

1.3.1. Cong thirc chon cong suat may bién ap (MBA) ché tao tai
Viét Nam, nhirng may bién 4ap nhap khau vao Viét Nam da nhiét d6i hoa

- Véi tram dat IMBA Sy > S, (1-1)
- Véi tram dat 2 MBA Syt 2 IS—‘;' (1-2)

Cong thiic (1-2) dam bao cung cap dién 100% ngay ca khi sy ¢c6 mot
may bién 4p.

C6 thé chon cong suat may bi¢n 4p nhd hon néu khi su ¢6 mot may bién
dp, cat cdc phu tai cho rang khong quan trong trong thoi gian xay ra su c0.
Cong suat may bién ap duge lua chon theo 2 cong thic:

S

Simg = 2" (1-2a)
S..

Sy > ﬁ (1-2b)

Trong dé: Sg: cong suit phai cap khi su ¢c6 mot may bién dp.

1.3.2. Cong thirc chon cong suit may bién ap (MBA) nhap khau
vao Viét Nam chua nhiét déi hoa, can phai dua vao hé s6 hiéu chinh
- nhiét do k,., ké dén su chénh lich nhiét do méi truong ché tao va moi
truong st dung MBA

100
Trong dé: - 0,: Nhiét do trung binh moi truong su dung MBA °C
- 0,: Nhiét do trung binh moi trudng ché tao MBA "C

k.= 1~ (1-3)



Vay cong thitc chon cong sual MBA ¢6 ké dén hé sa hiéu chinh nhiét

do nhu sau:
-Tram dat 1 MBA: S, ;> Su
khc
Sll
14K .

- Tram dat 2MBA: S, ;2

1.3.3. Lua chon may cit dién (MC)

(1-4)

(1-5)

May cit dién dugc chon va kiém tra theo cdce diéu kién duge ghi trong

Bang 1-1. Cac didu kién chon va kiém tra may cét dién

bang 1.1
_TT ) - C;(;_d;  lugng Iya chon va kiém tra o
1 bién ap dmh muc Uy, (kV) _
' 2| Dong dien dirh murc Ly, (A)
3

Dong dién cat dinh muc 1, (kA)

cdm

4 | Cong sudt cit dinh mic S, (MVA)

5 _Dong dién 6n dmh dgng Imm (kA)
6 Dong dién dn dinh nhiét I,,,,. (kA)

—-

1.3.4. I.uva chon may cat phu tai (MCPT)

__ -Ble_u klen _
- Y Z Uiy

.IJmMC

>,

May cat phu i bao gém dao cat phu tdi két hgp véi cau chi. Trong dé
dao cat phu tai dé déng cat dong phu tai. cOn cau chi diing d¢ cit dong ngan

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

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

L Cac dal Ilmng Iya | chon va 4 kiém tra
1 D|enJ dinh murc Uy, (KA)
2
3

__ | Dongdiendinhmue 1, (A)
| Dong dién 6n dinh dgng Ly (kA)

4 Dong dign 8n dinh nhiét I, (kA)

5 | Dongc d|en amh mifc cla cau chi [d.m (A)
6 Dong dién cit dinh muc cla cdu chi [, (kA)

7 Cong suat cat dmh muc clia céu chl Sarﬂr (MVA)
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Trong 2 bang trén:

- U, dién dp dinh muc ctia ludi dién (kV)

- 1,; dong dién cudng bic, nghia la dong di¢n I16n nhat di qua mdy cit.
duoc xéc dinh theo so do cu thé.

- L. IL : Dong dién ngin mach vo cung va dong dién ngan mach siéu
qué do. Trong tinh todn ngan mach & ludi cung cdp dién, coi ngan mach G xa
nguén cac tri $6 nay ldy bang nhau, bang dong di¢n ngén mach chu ki.

- i, Dong dién ngian mach xung kich, 1a tri s¢ tdc thoi 16n nhat cua
dong di¢n ngan mach.

i, = 1,8.4/2 1, (1-6)

- Sy : cong suat ngan mach

Sy = V3Uy Iy (1-7)

- 1,4 Thoi gian 6n dinh nhiét dinh mitc, nha ché tao cho.

- t,+ Thoi gian QUy déi, xac dinh bang cach tinh todn va tra dé thi.
Trong tinh todn thuc t€ luéi trung dp, cho phép ldy 1, bang thoi gian ton tai
ngan mach, nghia 1a bang thdi gian cat ngan mach.

Vay 1. dugc tinh theo cong thiic:

t

In'xlnlx 2 Ia( £ A (1_8)
tnhdm

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

Ciu chi va dao cdch li trung. cao dp dugc chon va kiém tra theo céc dicu
kién ghi 9 bang 1-3; 1-4.

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

| cacdaimgngehorakiémira 1 Diéu kién

Dienapdinhmic Uy, (kV)

o .. i . UdeC:L _Z_UﬂmLD

2 | Dongdiendinhmuc 1, (A) . o Lo 2 1y
3| Dongdién dn dinh 4ang  Logy (kA) e _ R STE4 Y
4

Dong dién 6n dinh nhiét 1., (kA) (
qd
{ Ic'd'\h 2 ]7_
l [nhdm
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L Céc dal IU'Ong chon va kaem tra ] o Dieu knén__
_.1 | Penapdinhmic Uy (KY) o Vare > Uy
2 Dong dien dichmite [y, (A) . e > 1
3 Dong dién cit dnh mire 1, (KA) u
‘(:d"| > IN
4 Cong sudt ct dinh mie S, (MVA)
4:41 > SN

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

Ciéc ki hiéu o bang 1-3

1.3.6. Lua chon may bién dong dién (BI)

Bang 1-5. Lya chon may bién déng dién

o Cac dal lugng chon va klem tra ) Dleu kién
Dlen 3p dinh mue, kv Ud,,,ul > Usie
N s o . _ ey
Déng dién sa cap dinh mue, A Ligm = g
Dong dienthirclp dnhmire, A Ly, =5hoact
 Congsustdihemige, VA | Son> S
Cépchirhxae o 02,051, 15/ lya chon
Ixk
Ha s6 6n dinh dong kg> ) e
\/QI(ImT o
e . L, \/qu
Hé 56 6n dinh nhiét ky >
dmSC \/ldmnh

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

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

Cic dal luang chon va kiem tra

Dxen ap so cap dinh mure, kV
Bién ap thr cap dinh mac, V

Cong suat dinh mue, VA

Cap chinh xac

Trong d6 (bdng 1-5 va 1-6):

Dleu klen o
Uign = U

dmlh
100

J3

U = 100 va

i S n > Sgic

02,05 115 lyachon

; 1-4 twong tu nhu cdc ki hiéu & béng 1-1; 1-2.

- [ 14 U4t DONg di¢n dinh mic va di¢n ap dinh muc phia so cép.

-1

2dm»
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- I,: Dong dién phu tai Idn nhat di qua mdy bi¢n dong.

100 , . ,
- Uy = 100 V va ?V, lua chon cho do ludng va bao vé. néu chi

dung cho do luong, chon U, = 100 V.

1.3.8. Lyra chon sit cach dién

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

Cac dal luong chon va klem tra - o o Dleu klen ]
( Bién &p dinh m, kv o - Udms> Usnip
Dong dién dmh mic, A i ] R g . ]
Luc cho phép tac dang Ien dau S8, kG o Fe2 kFIl -
Dgng dién én dmh nhiét cho phep kA o _ Idm 1L o
Trong d6:
- F,: Luc cho phép tac dong lén dau si.
F.=0,6 F,, (luc phd hoai)
- k: H¢ s6 liéu chinh.
g= 1 e
H 1 1
X Fep %
- H, H': chiéu cao ghi trén T
hinh vé. oy
H H
1.3.9. Lua chon cau dao -
Cau chi ha ap ANNNN NN\ ANCURUA U NN VRN
a) L;}[a (;h(_)n cdu dao ha dp Hinh 1-1. Thanh dan dat trén s
Cau dao ha dp duoc chon
theo hai diéu kién:
UdmCD 2 Un]ml,D (l '9)
Limeny 2 Ly (1-10)

Trong dé:

- Ugnep: Pién dp dinh mic cau dao

- Uy p: Pién dp dinh muc ludi dién ha ap.

- Ijen: Dong dién dinh mic cta cau dao

- 1: Dong dién phu tai I6n nhat di qua cau dao
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Ngoai ra con phai chd § dén s6 pha dé chon s6 cuc phit hgp, cau dao dat
trong nha hay ngoai troi.

b) Lua chon cau chi ha dp

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

Cau chi duoc chon theo 2 diéu ki¢n:
Uie 2 Upio (1-11)
L. =1, (1-12)

- Chon cau chi ha dp cho lwiéi dién cong nghiép

- Cau chi bao vé cho 1 dong co.

Cau chi bao vé cho | dong co dugc chon theo 3 diéu kién:

ljdmun. 2 Udm(,}) (1'1 3)

IJL 21, = Klimne (1-14)

ldcz Imm — l(mmIdeC (1_15)
03 a

- Ciu chi 16ng bao vé cho mét nhém dong co.

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

Udmu: 2 UdmlD (1-16)
L2 D kilampe, (1-17)
1=1

n--1
Immmzv( + z kll ldrnl')Ci

I, > (= (1-18)
o

I, > 1, cta cdu chi nhanh Idn nhat, it nhat 1a 2 cap. (1-20)
Trong d6: - Uy, Dién dp dinh mic cia cau chi.
- Ugmip: Pién dp dinh mic cua ludi dién ha dp.
-'I,.: Dong dién dinh mic cua day chay cau chi.
- k;: He s6 tai ctia déng co, 14y theo thuc &, néu khong biét, lay k, = 1.
- 1,..: Dong dién maS may.

- Ljupe: Dong dién dinh muc cua dong co.

- Ko HE $6 ma mdy clia dong co. Vi dong cordto long séc k=5 + 7.
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K., =S5 - Dong co md may nhe (khong tai).
K., =7-bDong co ma may ning (cé tai).
- Lne: DONg dién ma may 1én nhat trong nhém dong co.
- oz Heé s0 duge 13y nhu sau:
+ Véi dong co md mdy nhe hodc md mdy khi khong ¢ tii nhu mdy
bom, quat gié. may cit got kim loai: o0 =2.5
+ Vi dong co md médy nang (c6 tai) nhu cdn cau, can truc, may nang,
bang tai: a = 1.6.
Trong cong thic chon cdu chi tong, hé s6 o 1y theo tinh chat clia dong
comd mdy cé |

mmmax*

1.3.10. Lua chon ap t6 mat

Ap & mat ducc chon theo 3 diéu kién:

Ujma 2 Ugrip (1-2D)
lmn:\ Z Ich (1‘22)
Lima 2 Iy (1-23)

Trong do: - U, : Dién ap dinh mifc cua dp to6 mat
- U, »: Dién dp dinh muic cua luéi dién
amas DOng dién dinh mifc cua 4p t6 mat

Dong dién phu tai 1on nhat di qua ap 16 mat

-1
-1
- Lyua: DONR dién cat dinh mic cua 4p 16 mat
_ 1; Dong dién ngén mach én dinh.

Ngoai fa, khi chon dp t6 mat phdi chid y dén s6 pha dién dp su dung:
1 pha, 2 pha, 3 pha d€ chon $6 cuc clia dp 16 mét cho phu hop loai | cuc, 2
cue, 3 cuc, 4 cuc. Ap to mét chong rd s& tu dong cit nguon dién vai cdc tri
sO dong di¢n 1o dugc ché tao nhu sau: loai 30mA, 100mA, 200mA, 300mA,
500mA. Tuy diéu ki¢n cu (hé va yéu cau ki thuat cua phu tai, an toan cho
khich hang ma chon dong dién ro cho phu hop.

1.3.11. Lua chon cong tac to va khai dong tir

Ceéng tic 10 12 khi cu di¢n ding dé ddéng cit tu dong mach dién. Khi ché
tao cong tic to, nha ché tao dam bio cong tac to déng O diéu kién nang né
nhat nhu déng dién dé khdi dong dong co khong déng bo roto 1éng séc,
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dong dién khai dong cé the bang 7 lan dong dién dinh myc clia dong co ma
tiép diém cua cong tac to khong bi mai mon. Dong thoi cong tic to ciing c6
th¢ cit duge dong dién phu tai, dong dién qud tai, tham chi ca dong dién
khoi dong cua dong co néu viéc khai dong dong co khong thanh cong.

Chiic nang cua cong tic to khong cat duge dong ngin mach, do vay &
mach dién ngudi ta dat 4p té6 mat hay cdu chi dé bao vé cdc dang ngin mach
cua mach dién. Vi vay, khi lua chon cong tic to khong can chon theo diéu
ki¢n cat dong dién ngian mach.

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

Khai dong tir 1a cong tic cong véi role nhiét, viéc lya chon khoi dong tiv
chinh 12 viéc chon céng tac to va chon role nhiét. Role nhiét dung chu yéu
dé bao vé chéng qua tai cho dong co dién. Viéc lua chon céng tac 1o va khoi
dong tir dugce ghi 8 bang 1-8.

Bang 1-8. Cac diéu kién chon va kiém tra cong tic td va khai dong tir

| T | Céc dai lugng chon vakiémtra . Diéukign
! | Biéngpcachdenclacongtictd  Ueoo®) | Uscw2Umo |
i .2 | Dien ap cun day dé dong md cong tac ta Uy, (V) Ugnes = Us
3 | Dongdién dinh mic cla congtacts 1y, (A) _ o L™y ]
_ 4 | Congsutdinhmicdongcg3phaloal AC-3 Py (KW)(HP) | Pinc1 > Pimge ___|
5 | Tiép diém phu can lua chon _ chon theo thifc t&
6 | Do bén ca (chu ki dong cat) chon theo yéu cau |
7 | Dongdiéndnhmucclardenhiét  Tye (A) o= lnge

Trong dé: - Uy, Pién dp cdch di¢n gilta cac pha véi nhau, gila céc
pha vdi dat cua cong tac to. Déng thoi 1a dién 4p dam bdo céch dién gita tiép
diém déng va tiép diém tinh khi chiing mo ra.

_ U, Dién ap dinh mtc cia luéi dien

- U0t Pién dp dinh mic cuon day dung dé déng md cong tic to (didu
khicn cong tac (o).

- Ug: Dien ap dicu khién chung coa t dién. Véi nguon xoay chiéu 3 pha,
thuan tién ding Uy, = 220 V-AC, déng thdi dién ap cusn day U, = 220 V-AC

-1, Dong dién dinh mic clia cong tic to
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- [ ,: Dong dién di qua (i€p di€m cua cong tic 1o6. Néu phu tai 1a dong co
di¢n. ¢o the tinh T, = 1,4, (dong dién dinh mdc cda dong co).

- Loai AC - 3: phu tai dong co dien roto 16ng séc , dong dién khoi dong
¢d tri $8 tir 5 + 7 lan dong dién dinh muc cia dong co. Vdi loai phu tai nay
cong tac tg déng cat nhe nhang. (LLoat AC  1: phu tai dién trd, loai AC-4,
AC-2: phu tai dong co ¢6 ham hay lam viéc ngin han lap lai. Loai AC-4,
AC-2 cong tac to déng cit nang né hon).

- P2 Dong cong suat dinh muc di qua ticp diém cua ¢ong tac to.

- Pywan: Cong sudt dinh muce dong co dién.

- I;en: Dong dién dinh muc cua role nhi¢t. Role nhi¢t duoc ché tao cé
mot khoang diéu chinh dong dién bao vé dé phu hgp véi nhiéu Joai cong suat
dong co. Gia tri dong dién dinh miic (I,,,,y) cla role nhiét chi la gid tri trung
binh & gitra khodng di¢u chinh méa nha ché tao da cai dat san.

- Limgi: DoOng dién dinh mic ciia dong co ma role nhiét can bao vé.
1.3.12. Lua chon thanh gop

Bang 1-9. Cac diéu kién chon va kiém tra thanh gép

T | . _Cicdailgngchonvakiemtra Diéukign
o _| Dong dién phat néng lau dai cho phép (A) kk I, > 1,

| 2| Khéndngdndinhdong (GimY) A T

{ 3 Kha ning 6n dinh nhigt (mm?) F>al, M

Trong d6: -k, = 1 v6i thanh gép dat ding
- k, = 0.95 véi thanh gop dat ngang
- k,: He s6 hiéu chinh theo nhiét do moi trudng (tra so tay)
- Oy Ung suat cho phép cuia vat licu ché tao thanh gép.
Véi thanh gép nhom:
G.on = 700 KG/em’
v6i thanh gép dong:
A G = 1400 kG/cm?
- 6,: Ung suat tinh todn xuat hi¢n trong thanh gép do tic dong cta luc
dién dong do dong di¢n ngan mach gay ra,

G, = —SAV . kG/em’

2-GTTK cAP IEN 17




M: mémen udn tinh todn

I: khodng cich gilta cdc si d& thanh gép cta | pha, cm

M: Fll

1
10 ° '

kGm

F,=1,76.10" lixk kG

d

a: khoang cach gifra cic pha cua thanh gép, cm

W: momen chong uon cua thanh gép, tinh theo cong thitc tuong ing véi

timg kiéu dang thanh gép cho trong bang 1-10.

Bang 1-10. Mémen chdng udn cla cac loai thanh gép (w)

Thanh ch@ nhat B o o ...__\__.___._._. B .
- : Thanh chif nhat rong Thanh tron Thanh trén rong
Bat dimg bat ngang ~ ]
b
b -
QO
h h
h h 1 [
D - j
N S , e __2___._ I 2 _- _5_ ol B R
bh bh h“ - h D
- W= W=— W = ! W=
; 6 6 6 32 —35
S e

1.3.13. Lua chon tiét dién day dan va tiét dién day cap dién
Chon ti¢t dién day dan va tiét dién day cédp dién c6 3 phuong phap.
a) Chon tiét dién day theo mdt do kinh té ctia dong dién J,, (A/mm’)

Cong thiic tinh dé chon tiét dién day dan:

lll 2

—, mm (1-24)
Jkt

Fy =

Trong dé: - F: tiét dién day dan tinh todn, sau d6 tra so tay tim tiét dién day
dan theo tiéu chudn, 14y gid tri gi6i han trén khi tra s6 tay gin nhat véi F,.

- I,; dong dién tinh todn 16n nhat di qua day dan. Pa xdc dinh ¢ phan
tinh todn cong suat phu tai.

- J,.: mat 46 dong dién kinh t&
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Bang 1-11. Tri s8 J,, (A/mm?) theo T, va loai day

Loai day . Toul) ]
o ] <3000 3000+ 5000, >5000
Dayddng 25 | 21 .8
| DayAC -A . 13 M e
Cap dong _ 35 -3 . 27
Cap nhém 18 14 ) 1,2

Chon tiét dién day din thco mat do dong dién kinh t& (J,)) chi 4p dung
cho luéi dién cao 4p, vi & ludi dién nay cac phu tai khong néi truc tiép vao
dudng day, vi vay yéu cdu vé chat lugng dién dp khong doi hoi khat khe nhu
& Ui ha 4p.

b)Chon tiét dién ddy ddn theo ton thdt dién dp cho phép AU,
Trinh tu xéc dinh tiét dien day dan theo tén that dién dp cho phép AU
nhu sau: ‘

- Cho mot gi4 tri x,, 1an can tn s6 0.4Q/km, tinh dugc:

QX Ql
AU—U —xOUdm.

\% (1-25)

dm

- Xéc dinh thanh phén t6n that dién 4p trén dién trd cia dudng day AU':

AU = AU, - AU", V (1-26)
- Xé4c dinh tict dién day dan theo AU,
AU = PR _ p.Pl Y, (1-27)
Udm FUdm
- Tur (1-27) tinh duoc tiét dién day dan:
0Pl . '
Fo= ——. 1-28
“TAUU,, T (1-28)

- Can ci vao F, tra s6 tay (im tiét dién day theo tiéu chuan, 1ay gidi han
trén gan nhat vaéi F,.

Trong dé: - AU": Tén thét dién dp do dong dién phu tii di qua dién
khing X cua duong day gay ra (V).

- Q: cong suat phan khdng tinh todn truyén tai trén dudng day (kVAr).

- I: chiéu dai dudng day (km)

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

- p: dién 1rd suat clia day dan (Qmm’/km)
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- U, dién dp dinh mitc duong day (kV).

- P cong sudt tde dung truyén tai trén duong day. duge tinh ¢ phan xéac
dinh cong suat tinh todn cua duong day (kW)

Phuong phdp chon tict di¢n diy dan theo AU, chi dp dung cho dudng
day ma khoang cdch truyén tai dai. & dé ton that dién dp rat dé bi vi pham
theo tiéu chuan cho phép.

¢) Chon tiét dién ddy dan theo dong dién phdt néng lau dai cho phép (I,

Cong thite tinh dé chon tiét dién day dan theo I

kKT, >1, (1-29)

Trong d6: k- hé s hiéu chinh ké dén su chénh léch nhiét do méi truong
¢h€ tao vdi moi truomg dat day din (tra so tay).

k,: H¢ so hicu chinh nhiét do. k¢ dén s6 luong day cap dat chung mot
ranh 0 <k, <1 ... (tra s6 tay).

I, Dong dién phét néng lau dai cho phép. Nha ché tao cho ing v6i timg
loai tict dién day (tra so tay).

I,; Dong dién 1am viéc 16n nhat truyén tai qua day dan. Pa duge unh &
phan xdc dinh phu tai tinh todn cua dudng day.

Sau khi tiét dién day dan di duoc chon, can phai ki¢m tra diéu ki¢n voi
thi¢t bi bao v¢:

- NEu bao v¢ bang cau chi:

kkl, = % (1-30)

Trong d6: o =3 cau chi bao vé dong co dién

o = (0,8 cau chi bao v¢ mach dién chiéu sang, sinh hoat.
- Néu bao v¢ bang dp 16 mat
kikL, > 12?# (1-31)

Trong dé: 1,251, 1a dong dién khéi dong nhiét cia ap t6 mat; 1,25 1a
hé¢ so qua tai.

Phuong pbap chon tiét dién day dan theo [, chi dp dung cho luéi dién
ha dp. Phuong phdp nay tan dung hét kha nang tai ctia day dan. Muc dich tiét
kiém Kim loai mau ding cho duong day.

20



d) Cdc diéu kién kiém tra

Du ¢t dién day dan chon theo bat ki phuong phép nao ciing phai thoa
man cac diéu Ki¢n ki thuat sau day:

AU, < AU, (1-32)
AU, < AU (1-33)
<1, (1-34)

Riéng vGi dudng day cdp & bat ki cap dién dp nao phai thoa man diéu
ki¢n on dinh dong dién ngan mach:

I > al, /tqd (1-35)

Trong d6: - AU,,: ton that di¢n dp dutmg day & ché€ dg lam viée binh thutmg.
- AU_: t6n that dién dp duong day & ché do su c6, chi xay ra véi duong day
kép khi dit mot duong day hay dit mot doan duong day trong mach vong.
- AU, AU ton that dién dp khi binh thuomg va khi su ¢, duoce quy
dinh nhu sau:
U > [10kV: AU, = 10%U,,,
AU, = 20%U
U <35kV: AU, =5%U,,
AU, =10%U,,

- o Hé 6. voi day nhom o = 11; day dong o = 6.

die

- 1,,: thoi gian quy doi. Khi ngan mach & ludi trung, ha 4p, cho phép lay
L« =t (thdi gian cat ngan mach), ( = 0,5 + Is.

- L: dong dién ngian mach on dinh.

e) Chon tiét dién day dan phdi chi y dén do bén co khi va ton that
cong sudt do vang quang

Bang 1-12. Tiét dién day dan t&i thiéu c6 tinh dén do bén co khi
va ton that cong suat do vang quang

Loai dudng day Khuin-g cach Loai day dén ! Tiét dién 161 thidu
L _ténkhéng | (m) | dugesirdyng ;- (mm)
Hsp duongngoxom | 20:30 | AAC | ABAC-10___|
Ha &p, fryc thon, xa | 4080 L AAC . ABAC-16
Trung ap < 35 kV o 80 + 120 o __A_C o AC-35
Cacap <1 10kV R 150 = 300 ) AC___ B 1 _ACre .




1.4. TINH TON THAT DIEN AP, TON THAT CONG SUAT, TON
THAT PIEN NANG VA GIA THANH TON THAT BPIEN NANG

1.4.1. Tinh ton that dién 4p AU .

Muc dich tinh tén that dién 4p 1a dé kiém tra chat lugng dién dp cla ban
thiét k& Néu 6n that di¢n dp khong dat yéu cau, phai chon lai Uét di¢n day
dan bang cach chon tiét dién day dan 16n hon ban dau, cho dén khi dat tiéu
chuan vé dién 4p.

a) Tinh ton thdt dién ap duong day cé I phu tdi

Z
A (a1 Fa 1 A A 1
i VT
:, :

Hinh 1-2. S dé nguyén i va so do thay thé dudng diy c6 1 phu tai
Tén that dién 4p trén dudng day A-1 bang:
AU, = il&‘#‘—\—' <AU,, V (1-36)
Trong d6: - Z,, = R, +jX,, :.r[]ll_\l + ixolyy (x,, X, tra 6 tay)
-Say =S, =S,cosp+ jS;sing = P, + jQ,, (kVA)
-1,,: Do dai dudng day (km)
- U,: Dién dp dinh midc dudng day (kV)

b) Tinh ton thdt dién dp duong ddy c6 3 phu tdi va nhiéu hon

Véi dudng day lién thong cap dién cho 3 phu tai, t6n that di¢n dp bang
(8ng ton that dién 4p trén ca 3 doan dudng day:

AUy = AU_ = AU, ,; = AU,, + AU, + AU,,

A la1 Faq 1 Uip- Fr2 2 i3, Fag 3
#
U u ] U
dm $81 dm “ 52 dm ‘83
A Za ] Z1 p 273 3
o — [a— e S
o ry 1 J 3 L | l » L—J ‘
§,—= oS == s
S;—= § =P +jQ, >3 §,=pP,+jQ S,= P+ JQ
3 1= Pty 27 P+ |y 3= Fat Qg
M

Hinh 1-3. S6 dé nguyén i va so dé thay thé
dudng day lién théng cap dién cho 3 phu tai
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Véi ludi dién trung dp va ha 4dp, d€ tinh tén that dién dp ma sai s6 ndm
trong gidi han cho phép, gia thi¢t dién 4p tai méi diém trén dudng day bang
dién 4p dinh mic caa duong diy U, , dong cong suit chay trén cic doan
duong day bang cong suit phu tai, nghia 1a cho phép bo qua tén that dién 4p,
t6n that cong suat trén cac doan duong day sau khi da tinh t6n that AU, AS
trén doan dudng day trudc.

V6i gia thiét trén, ton thét dién 4p trén cac doan dudng day lién thong bang:

- PRy + Q3Xy4

AU,, = (1-37)
s Udm -
AU12 - (P2 + P3)R|2J (Q2 T 93_)Xl2 (1-38)
. dm
AUA] — (Pl + PZ + P3)RA1 J;Ql + QZ + Q3)XA1 (1-39)

Tén thap dién dp trén toan bo tuyén day:
AUy = AUM23 = (Pl + P2 * P'i)R/\l + (Ql + Q2 + Q3)XA|

U
Lt P3)R|2U+ (Q + Q3)Xyp P3R23U+ Q3X53 AU, (1-40)
dm dm
Téng quat:
n n
Z Pl_]Rij + Z QlelJ
AU, = 2=t Ll < AU, (1-4D)
Udm

Trong d6: - P, Q,: cong suat tdc dung va cong sudt phan khing chay
tréen moi doan dudng day i, j.

- R, X, dién trd va dién khdng cia méi doan duong day i, j.
c) Tinh ton thdt dién dp duong ddy phan nhdanh

Duong day phan nhianh la dudng day tai | ndt nao d6 dudng day ré ra
thanh 2, 3 nhdnh, nghia la thanh 2, 3 tuyén duong day theo hudng khic
nhau. Dé kiém tra tén that dién dp trén dudng diy phan nhdnh 1a t6n that
dién 4p trén timg tuyén day ké tir nguén dén diém nit xa nhat cla tuyén.
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] >

] >

S;= Py+ )0y
Hinh 1.4. So dé nguyén li va so db thay thé dudng day phan nhanh

Giong nhir dudng day lién thong, ton that dién 4p trén cédc tuyén dudng
day phan nhanh biang
PRy + QaXy5

AU, = 1-42

2 Udm ( )
>

AU, = PR}y +Q3X5 (1-43)
’ Udm

AU, = (P + Py + PR +(Q) + Qs + Q)X (1-44)

Udm
/\Uillld\ = max ‘ ) S /\U“P (l~45)
AU, + AU,

1.4.2. Tinh ton that cong suat

Muc dich tinh ton that cong suat dé tlr day tinh ra tén that dién nang, tir
dé cho ta mét chi tiéu dé chon ra phuong an cap dién hop |i.

a) Tinh ton thdt cong sudt duong ddy cé 1 phu tdi

Cong thitc tinh t6n that cong suat dudong day 1 phu tdi:



) sS4 S P4+ Q .
ASp) =317, = 52y T A = (R + X))
U dm U dm dm
L d¢m dm

NGu S = (KVA). 7. R, X = (€2). U = (kV). P = (kW). Q = (kVAr)
thi AS = (VA) = (10 'kVA).

5 a1 Fas i i a1 Faq 1 o Fro 2
! s, ',
Sy
Z,, =R X Z,,=R iX
A 2007 Ry + X 1 A AT Bag ¥ Xy 17 '_17 X
2 __— | . ' ] )
. . Sy=Py+ iQy S;= Pyt i
S;=Py4+jQ,
Hinh 1-5. Sa dé dudng day Hinh 1-6. So db duéng day c6 2 phu tai
1 phu tai va so do thay thé va sd do thay thé

b) Tinh t6n thdt cong sudt duong day cé 2 phu tdi va nhiéu hon

Cing trong tu nhu tinh AU, khi tinh AS coi dién 4p O cac doan bang U,
va gia thict cong sudt pay ra AS trén cac doan chi l1a cong suat tai (bo qua AS
ciia doan sau).

Vay cong thic tinh 16n that cong suat trén dudng day cdp dién cho 2 phu ti
bang:

. _ (PP +(Q +Q,) S
U(-!m dm

Tong quat dudng day ¢é n phu tai:

b, no, 5,
ASL - D) - b
U U3

dm tm

(1-49)

Trong dé: n: SO doan duding day hay sé phu tat

S, P, Q,: Cong suat S, P, Q chay trén doan dudng day i j.
7., Tong trd duong day trén moi doan ij

U, Bien dp dinh mic duong day.



¢) Tinh ton thdt cong sudt trong tram bién dp dat moét mdy bién dp (MBA)

= Rp + Xy

‘—OO"j—D—*

Hinh 1-7. So 46 nguyeén li va so db thay thé
tram bién ap dit mot may bién ap

Ton that cong suat trong tram bién dp chi I 16n that cong sudt cla cic
may bién ap dat trong tram, cdc thiét bi khdc nhu mdy cat, dao cach li, ciu
chi, céc day dan, thanh dan néi cdc thiét bi vai nhau thi 16n thit cong suat
cua ching rat nho, gan bang khong. Trong tinh todn ¢ thé bo qua.Vay tén
that cong suat trong tram bién dp dat mot may bicn dp gém ¢6 t8n that'd 161
thép mdy bién dp va 10n that § cudon day may bién dp. Ta cé:

Trong dé:

- ASg: Téng t8n thit cong suat trong MBA

- AS; = AS,..: Ton that khong tai MBA con goi 1 ton that sit cia MBA.
Tén that ndy do tir hod MBA va do dong dién Fuco & 161 thép MBA gay ra.

ASy = AP, + jJAQ, = AP, + JL‘%;'"‘—B

AP, I, %: tra s6 tay vé MBA

Siwnt Cong suat dinh mic MBA.

- AS,: Tén that cong sudt trén 2 cuon day MBA con goi 1a tén that
dong, ¢6 the tinh theo hai cach:

Theo 16ng tréd MBA 7.

- S s Y (s Y
Ui dmB dmB

Theo AP, va U %:

2 2
3 . S Un%Syrp( S
AS(.‘U = AI)CU + JAQC\I = AI)N [ Sd"] j + J 10(; g (1 _52)

“dm
(APy, U\%: tra s8 tay vé MBA).
Viy tong ton that cong suat cia MBA bing:
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- Tinh theo téng trd MBA Z,:

V) - )

. 1%S S

ASy = | AP, + > Rp |+ j| ——dmB 2 x (1-53)
m dmB

- Tinh theo APy, Uy, %:

. %
dmB

N
+j{lo%5am|3 n UN%Sde[ S j }

(1-54)

100 100 | Symg

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

d) Tinh ton thit cong sudt trong tram bién dp ddt hai mdy bién dp (MBA)

Sami
Zq
e | |
-3 ( LI ] =S
AS
S gmis °

Hinh 1-8. Sa dé nguyén li va so do thay thé
tram bién ap dat hai may bién ap
Vi tram dat 2 MBA ¢6 cong suat MBA bang nhau so vdi tram dat mot
MBA, 16ng trd giam di mot nira, tén that cong suat tang lén gap doi. Cu thé
nhu saun:

- 20, %S gy
AS,y = 2AP, + J—’IOO‘—"”
2 2
7y = APNUldms 193 i Un %U gmp 10, O

2S3KHB 2S(‘I“B

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

(1-55)

+j 2I()%Sde +1UN%S(ImB( S jzil
| 100 2 100 S4mp
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1.4.3. Tinh ton that dién nang AA

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

, R
A ‘a1 Far 1 L At 1
81' Tmax s1-Tmax

Hinh 1-9. S¢ dd nguyén li va so do thay thé
dé tinh tén that dién nang dusng day cé 1 phu tai

Vi muc dich tinh ton thdt dién niang, dudng diy chi cin thay thé bang
dién tré R. Dicn nang la cong sudt tiéu thu theo thoi gian. Trong tinh toan
thict k& cdp dién, thoi gian lay bang 1 nam (8760 pid).

- Tinh t6n that cong suat tic dung trén duong day Al:

Sy
—— Ry
dm

AP,, =

- Tinh t6n that dién nang trén dudng day Al:

AN, = AP T (1-56)
1=(0.124+10°T_..)".8760 (h) (1-57)
- Tinh gid tién t6n that dién nang | nam trén dudng day Al:
Y, =AA,.C (1-58)

Trong d6: T 12 thoi gian giy ra t8n that dién niang ding bing ton that
dién ndng thuc t¢ trong mot nam.

- C: gid tién 1 kWh (on that di¢n nang (d/kWh)
-1 13 thdi gian sir dung cong suat 16n nhat (tra $6 tay)
b) Tinh tén thdt dién nang duong didy c6 n phu tdi

Vdi dudng day cé n phu tdi, tén that cong suat tac dung tong APy duge
tinh theo cong thitc (1-49) véi so 36 thay thé la dién trg cic doan dudng day.

Con thei gian 1 ciing duge tinh theo (1-57) véi diéu kién thay T, bang T..,,
trung binh (T,,.,) cia cdc phu tai.
n
Zslvl‘maxi
g _ i1
lmaxlb =4 " (1-59)

1

-1
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Trong dé: - S: phu tai thu i

=T, 12T, phutai thi

- n: $0 phu tai trén duong day.
Khi dé ta tinh dugc 1 trung binh.

T, = (0.124 + 10*T_ . ,) 8760  (h) (1-60)
Vay 16n that dién nang trén dudng day ¢6 n phu tai bang:

AAs = AP 1, (1-61)
Gi4 tién tén that dién nang trong 1 nam

Yy = AA:C (1-62)
c) Tinh ton that dién nang trong tram bién dp dat mot may bién dap (MBA)

Tinh ton that dién nang chi can tinh 6n thal cong suat tac dung. Trong

tram bién 4p dat mot may bién 4p (MBA), t6n that cong suat tdc dung bang:

. 2
APH=AP(,+APN[ 5 ] (1-63)
dmB
- AP, 1a ton that cong suat khong tai, hay 10n that cong suat trong 161
thép. nd khong thay déi trong sudt thii gian van hanh MBA. No khong phu
thugc viio su thay doi cua phu tdi. Nén thoi gian d¢ tinh t6n that dién ning
do AP, gay ra la thdi gian khao sdt 1 nam bang 8760 (h).

L

2 .
- Thanh phan tha 2: APN( J phu thuoce vao phu tai S. Khi van

Sde
hanh cé thé xay ra 2 trudng hop:
+ Khi khong biét dé thi phu tai:

Ton that dién nang béang:

2
S 2
AA,;, = AP,8760 + APN( j T (1-64)
dmB
T=(0,124 + 10™*T_, )2.8760 (h)

max

+ Khi biét do thi phu tai:
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S (kVA)
s 1
HOOH -5 s
Samb s 3] -
P W, ) . —_— -
o} ty t, 8760 t(h)

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

Tén that dién nang bang:

~

. 2 2
AA,, = AP 8760 + APN[ Al ] f + APN{ ‘52 ] (t, =) +

“dmB ~dmB
$; Y
+ APy ' (8760 — ,) (1-65)
Sde
+ Téng quat khi biét dé thi phu tit c6 n khodng bac bat ky:

n S» 2

AAy = APBT60 + APGY | —— | 1, (1-66)
.i=l Sde

Trong dé: S cong sudt phu tai trong khoang thovi gian t,
t; khoang thai gian dng véi cong sudt S,
d) Tinh ton thdt dién ndng trong tram bién dp dat hai mdy bién dp (MBA)

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

. 2
AA,, = 2AP,8760 + i/\p S 1 (1-67)
2 NlS, .
dmB
1=(0,124 + 10*T._ Y .8760 (h)

- Khi biét do thi phu tai,

max

r S (KVA)

I
1
I I
I I
! |
|

2% Symp

- PR —

o T 4y 4 t, 8760  t(h)

Hinh 1-11. Sa d& nguyén li tram bién ap dat hai MBA va do thj phu tai
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Khi biét dé thi phu tai, cin xac dinh ché& do van hanh kinh t€ cho tram.
Nghia la phai xét xem khoang thdi gian nao van hanh 1 MBA, khoang thoi
gian nao van hanh ci hai MBA dé cho ton thatl cong suat trong tram la nho

nhdt. Mudn vay ta vé 2 dudng cong, dudng cong 1 biéu dién t6n that cong

Suat trong tram

van hanh | MBA:

g 2
APIH = AP” + APN[S—j
dmB

Dudng cong 2 biéu dién ton thit cong suat trong tram van hanh 2 MBA:

2AP,

1 s
APy, = 24P, + = APy [ s j

AP (kW) 1

F— o —--——— — — - e e -

Fe e e g ——— — — -

I
I
| %
| I
| I
| I
{ | :
]
i i A
L 3 'I |
e b [ T | et e
o] ) S ah s S (kVA)

Hinh 1-12, Pudng cong ton that céng suat trong tram bién ap khi van hanh

1 MBA va khi van hanh 2 MBA

Nhin vao d6 thi ta thiy khi S < S, van hanh 1 MBA c6 ton that cong
sudt nh6 hon van hanh 2MBA. Khi S > S, van hanh 2 MBA ¢6 t6n that cong

suat bé hom. S,

chinh 1a céng suat gii han dé chuyén ché do van hanh tir |

MBA 1¢n 2 MBA va nguoc lai. T cdc cong thire tinh AP, va AP,,,, tinh duge

S nhu sau:

2AP
Sen = Sum F;) (1-68)

Vi d6 thi phu tdi hinh 1-11, gia strcé S, < S, van hanh 1 MBA:
S, S, S:> S, van hanh 2 MBA. Tén that dién nang trong | ndm bang:
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ADsy = 12AP + 2AP(6 () + 2AP(L. t,) + AP(8760 1) +

2 2
1 S S,

Samn SamB
2 2
! S, s,
¥ 2APY| ]ty - ty) + APy < (8760 1) (I 69)
2 S(ImB ) Sde

Cha v: Cong thic rén chi dimg cho tram bién dp dat 2 MBA c6 cong
sudt dinh mic bang nhau va cling mot hiang ché tao.

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

Ngan mach Ia do cdc pha trong mach dién bi chap lai v6i nhau tai mot
diém ndo do, 1am cho dong dién tang 1én dot ngot. lam tang luc dong di¢n va
tang nhi¢t do & thi¢t bi di¢n dan dén pha huy thiét bi dién, gay chdy no, ton
hai dén san xudt cia xi nghiép va cudc song yén binh cua nguoi dung dién.

Dé tinh duge ngan mach trong hé thang cung cap dién, ¢6 the coi hé
thong cung cdp dién & x4 nguon, ¢d cong sudt nho so vdi cong suat cua hé
thong dién quoc gia, cho phép tinh dong dién ngan mach don gian hon.

1.5.1. Tinh dong di¢n ngan mach & phia trung ap va cao ap
Do khi tinh todn ngan mach khong biét cau tric cia h¢ thong dién quéc

gia, cho phép tinh gan diing di¢én khdng cua hé théng thong qua cong suat
¢at ngan mach ca mdy cat di¢n dau ngudn.

MC
MC4 PDK hoac cap ?
TBATG $— 3 TBAXN
N
HT Xy Ry Xg é
+_(: LT S 7 J| TBAXN

_Hinh 1-13. So d6 nguyén li va so do thay thé
dé tinh déng dién ngin mach phia trung va cao ap
Trong d6: - TBATG: Tram bién dp trung gian
- MC,: Mdy cat dién diau ngudn, tra s6 tay cho cong sudt cit
ngan mach §,.

-Ry=r,/ Dién tr§ va di¢n khing cua duong day r, X, tra
_ sO tay theo tiét dién day ddn va vat liéu ché tao

- XD - X”’ - :

day dan.
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(r,. X, = (€/km); [ chiéu dai duong day (km)
- Tinh dién khdng cia hé théng X,
2
Ulb

X” =§-\T,Q (1—70)

Trong dé: - U, = 1,05U,, dién dp trung binh st dung trong tinh todn
ngdn mach, (kV).

- S\: cong sual cit ngan mach clia may cit diu ngudén (MVA)

- Tinh dong dién ngin mach phia trung, cao ap:

U
Lh=I"=1,= — kA (1-71)
N \/?’)ZL

Trong d6: U, Dién dp trung binh nhu (1-70)
7. téng trg tinh tir hé thong 181 diém ngéin mach ()
- Tinh tri s6 dong dién ngan mach xung kich:

i =182 L, kA (1-72)
1.5.2. Tinh dong dién ngan mach phia ha ap
Khi tinh ngan mach ha dp cé thé coi may bién 4p 1a ngudn cong suat du 16n.

A, /ZN2
N, |—

MBA

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

Tinh cdc théng s & sg dd thay thé mach ha dp:
- Tinh di¢n trd may bién dp (MBA):
_ APU;

dmB 106 MmO (1-73)

R
B
Sde

SGTTX L bty 33



- Dién khiang MBA:
o, U2
Xy = Un%eYamb 101, mo (1-74)
Sde

Trong d6: APW(kW); Uy% tra sé tay theo céng suat S, MBA (kVA) va
di¢n dp U, , MBA (kV)

- Tinh cdc thong s6 con lai clia so do thay thé.

bién g, dién khang cua cap (R.. X,); dién tré va dién khdng dp t6 mat
tong (R,,. X,): dién tr& va dién khang thanh gép (R, Xig); dién tro va
dién khang ap t6 mat nhanh (R ,, X,,). Cic théng s6 ny tra sé tay.

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

Ui , (kA) (1-75)

375

Trong d6: - U, dién dp trung binh phia ha dp (kV)

IN:I“:IM:

- Zs: (6ng tro tinh tr mdy bi¢h dp dén diém ngan mach ().
- Tinh tri 6 dong dién ngan mach xung kich phia ha ap
i, =1.8.v2 I, kA (1-76)

1.6. TINH TOAN NOI DAT

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

Néi dat 13 dong cdc coc sat xudng dat, néi cac coc v6i nhau bang thanh
sat det thanh hé théng néi dat. Chic nang cia hé théng néi dat: ndi dat lam
viéc, noi dat an toan va néi dat chong sét. Hé théng néi dat dudc tieu chuan
hod, dugc quy dinh nhu sau: o

- Coc ndi dat 1a thép géc L60 x 60 x 6 dai 2,5 m dé chong gi, ding
phuong phdp ma k&m nhing ndng.

- Thanh néi dat ¢6 kich thude 40 x 4 ma k&m nhdng ndng. Thanh néi
dat n6i cdc coc noi dat véi nhau bang phuong phap han dién va néi hé théng
ndi dat lén mat dat, sau dé ndi véi céc thiét bi trén mat dat.

- D6 chon sau cua coc noi dit: Pao hao sau 0,8m, déng sau coc ndi ddt
cdch ddy hao 0,1 + 0,15 m dé han thanh néi dat, sau d6 han cdc coc néi dat
v&i nhau dua 1&én mat dat, cudi cing lap dat xuong hao.
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© -~
o 2 dL
¢ ™ 1
AV s N
TBA ] Al
1 .
4
5 §
| al
r J 1115
[ 3m -

Hinh 1.15. Mat bang mat cat hé thang noi dat TBA
Trinh ty tinh ton hé thdng néi dat cho tram bién ap:
- Xéc dinh dién trd ndi dat coa 1 coc .
>R,L =0,00298p, Q : (1-77)

Trong d6, p: dién trg suit cua dat, O/cm. Neu p 1a s6 lieu do trong mua
mura, phai nhan véi hé s6 mia d€ tim tri s6 16n nhat.

pmax = kmha'p' Q/Cm . (1-78)
- Xdc dinh sa bo s6 coc ¢dn thiét cho TBA:
R
n = o (1-79)
NeRye

Trong dé:

+k,,.. HE s6 mua, k,, =1,5.

+ m.: Hé s sir dung coc (tra bang)

+ R,.: Dién trd ndi dat yéu cdu. R, =4 Q
- Xdc dinh dién 03 ndi dat cta thanh néi.

_ 0.366p, 2/

RT g_79 Q ) . (1-80)

! bt

Trong dé:

+ p,. Dién trd suat cua dat ¢ d6 chon sau cua thanh 0,8 m.
+ I chiéu dai thanh (chu vi mach vong), cm.

+ b: bé rong thanh noi dat, cm.

+ t: chtéu siau chon thanh noi dat, t = 0,8 m = 80 cm.
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- Pi¢n trd ndi dat thue (¢ coa thanh noi dat ¢cé xét dén he $6 sir dung
thanh v),, (1), tra bang).
, R
Ry =—5, Q (1-81)

N

- Dién tré noi dat can thiét cua toan ho s coc la:

4R
R, =—1.Q (1-82)
R -1
- Cuéi cing xdc dinh chinh xdc 0 coc cdn déng cho TBA:
= R}C
R,

Chii ¥: Dién teg sudt cia dat p phu thooc rat nhi¢u vao do chon sau cua
thanh va moi truong lam vice cba thanh noi dat.
P =kK,..p (1-83)
Trong dé:
k,: 11¢ s6 phu thuoce do chon sau cua thanh, vi du do chon sau cua thanh
t=0.8 m.tra bang B11-15 duge k, = 3.

1.6.2. Tinh néi dat cho c6t duong day tai dién

C4 hai loai noi dat cho cot duang day tai dién.

a) Noi ddl chéng sét va an toan

Vi néi dat nay quy pham quy dinh nhu sau:

- Véi duong day trén khong (DDK) digp dp trung trd 1¢n, 14t ca cac cOt
déu phai nai dat.

- V@i DDK 0.4 kV thuc hién noi dat cdc cot di qua khu vuc dong dan.,
duong pho. lang xém, chg, trudng hoc...

Quy pham quy dinh tri $6 dién trd ndi dat R, cia mot cot nhu sau:

Bang 1-13. Dién trd nbi dat cot duéng day

Bién trd suat cOa dat p, Yem Tri 58 1dn nhit cia dién tré néi dat R, Q
<104 L S 10
104- 510 B I -
510°-1030° do
>10.104 - 20
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by Néi dat lap lai day trung tinh may bién ap

Day la noi dat ricng cho PDK 0.4 kV dé dé phong mat day trung (inh
noi dat tai tram bifn dp. Hau qua mat day trung tinh lam chdy cdc thiét bi
dung di¢n, khong an toan cho ngudi sir dung dién.

Theo quy pham, nhimg vi tri ¢t sau day phai thuc hién noi dat trung
tinh lap lai.

- Cit khoang tir 4 dén 5 cot, chod € cha duong day. cot cudi cua dudng
day phai thuc hién n6t dat trung tinh 1ap lai.

No&i dét trung tinh lap lai 12 noi tir day trung tinh cia duong day xuong
coc noi dat.

Naoi dat chong sét, an toan L ndi tr xa 43 day xudng coc ndi dat.

¢) Tinh dién tro noi dat R, cho cot duong day tai dién

Cong thite tinh dién tré noi dat R, cho ¢ot gidng nhu tinh dién trg ndi
dat cho tram bicn dp. Sir dung cang thice (1-77) dén (1-83).

A

» @

C A B C N A B C N
. e e e o s &

—|

TAVAVAVAVAVAVAVAVAVAVAVAVAN

LA V7,

_‘/ 7 I A
iR i i

w0

b) €)
Hinh 1.16. Noi dat duong day trén khong
a) NGi dat chéng set, an toan dudng day cao ap cot sat
b} NGi dat chéng sét, an toan dudng day ha ap cdt bé téng.
c) NGi a4t trung tinh 13p lai dudng day ha ap (0,4 kV).

0,7m
0,7m
0.7

2.5m

2.5m
A
2.5m
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1.7. NHONG KI HIEU THUONG DUNG TRONG THIET KE CAP PIEN

TT Tén cac phan tir trén s0 48 KI higu
1 Day dan
2 Day d3n c6 ghi ra s6 day: 2 day, 3 day, 4 day. A
A
77
3 Vi tri day dan di len b
4 Vi tri day dan di xudng Va
5 Thanh gop, thanh cai
6 Day trung tinh e
7 Cang thc 2 cyc (dom) va 66 cao dat cong tc o L2m
8 VI tri d&t 2 cong tac don, 3 cong tac don va dd 4 2m 2m
cao dat cong tac JQ_Q_ de‘v_
9 Céng'tac 3 cuc (céng tic dén cau thang) va da j{ g!.2m
cao 33t cong tac i
10 O cim va dd cao dat & c&m A g9.4m
11 O chm 6) va 4 cao dat 8 cam Y g0.4m
12 Peén dien ®
13 Peén tuyp mot den, da treo cao so véi nén phong
14 Dén tuyp, 2 dén, 3 dén @it chim vao trén nha E :| {%}
am tran am tran
15 Ta dién, 46 cao dat td, W dat chim vao tuang — 7 0.8m
am tudng
16 Tu dién chiéu sang _.
17 Tram bién ap m
18 Tram phém phéi BHEHE
19 May bién ap dién luc 2 cudn day, 3 cudn day
(MBA)
20 May bién dign ap do lvéng (BU) 1 pha, 3 pha 5 tru
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™ Tén ¢éc phén tdtrén so dd Ki hiéu
21 May bién dong dién (BI) a: 43 '[
22 Tiép diém thuang hd —— ——
23 Tiép diém thueng kin :H: N =
24 Tiép di€m dang cham &g —5
25 Tiép diém md cham 1 ol
26 Tiép diém rale nhiét (thurang kin, thudng hd) NC RN NC 2 RN
27 CAu chi (CC) —El—
28 CAu chi ty rai (CCTR) lﬁ 5(@
29 CAu dao, daa cach li 1 cue, 2 cue, 3 cyc | [ [
A
I( | Il

30 Khdi dong tr (KDT), cong téc to (CT) l
31 Ap to mat (A) 1 cuc, 2 ey, 3 cuc, 4 cue (1P, 2P, | Il

3P, 4P). r( (
32 Bang co dién @ @
33 May phat dien @ @
34 Hé thdng dién @ He
35 Quat dién A =
36 Chuong dign D
37 Cong to hitu cong, céng to vo cong

kwh kVArh
38 Van k& + chuyén mach, Ampe ké + chuyén mach @ @
[cM]

38 Pudng day cap 9




40

40

41

42

43

44

Tén cac phan tir trén so do

Chéng sét van, chang sét §ng

May cét dien (MC)

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

Tubu

May cét hop ba

IHIR> «




LAl Tén céc phin tirtrén sg dd Ki higu

21 May bién dong dign (BI) a: (b .[
| .

2 Tiép diém thuong hd - —— —

23 Tiép didm thuong kin ) _HT_ N T

24 Tiép diém dong cham ~ & —5

25 Tiép diém mé cham " “Ha TR

26 Tiép diém role nhiét (thuang kin, thuang hd) NC RN NO 2 RN
L Cauchi(CC) ) o — |

28 C4u chi ty rai (CCTR) Ig IK@

29 CAu dao, dao cach li 1 cufe, 2 cue, 3 cuc [ -| |

(1 K 2P K P
I( H/ Pl

30 Khai dong tir {KBT), cong thc g (CT) o r]

3 Ap 1 mat (A) 1 cue, 2 cuc, 3 oe, 4 cuc (1P, 2P, T ]
3P, 4P). « (

32 Péng co dién @ @

33 May phat dién @ ©)

34 Ha théng dién i 0 He

3 Quat dién A = j
3 Chudng dién D o

37 Cong to hitu cong, cong ta vb cong ‘

kWh kVArh
8 Vén k€ + chuyén mach, Ampe k& + chuyén mach @ @
39 Buang day cap p-——q




Chuong 2
THIET KE CAP DIEN CHO PHAN XUOGNG,
NHA MAY, Xi NGHIEP

2.1. NHONG YEU CAU PO1 VOI BAN THIET KE CAP DIEN CHO
PHAN XUONG, NHA MAY, Xi NGHIEP

Nha mdy. xi nghi¢p san xual ra mot loai san pham hoac nhiéu ching
loal san pham, nhung dé ¢é tinh canh tranh cao yéu cau gia thanh sdn pham
phdi ha. Trong gia thanh san pham, chi phi vé ti¢u thu di¢n nang va thdi gian
thu héi vén dau wr déng gép mot phan dang k¢ vao gid thanh san pham. Vi
vay, thiét k¢ cép dién cho nhia mdy, xi nghi¢p phai dac biét chd y dén von
ddu tu cong trinh (61 wu nhat va phai ¢é nhimg bién phdp tiét kicm dién nang
cho nha may xi nghiép nhu: sir dung cdc thiét bi hop 1i, cdc day dan dén cic
thiét bi ngin nhat. Mudén vay, vi¢c xdc dinh 1am ciia phu i phai chinh xdc.
Ngoai ra con tinh tdi khd nang phdt triécn clia phu tai ma khéng phai xay
dung thém nguon dién cho xi nghiép, nha mady.

2.2. XAC PINH TRI SO PHU TAI TINH TOAN PHUC VU CHO
THIET KE CAP PIEN

Khi thiét ké cap di¢n cho xi nghi¢p. nha may thuong dung hai phuong
phap xdc dinh phu tai tinh toan.

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

Phuong phédp nay sit dung khi da ¢6 thi¢t k¢ nha xuang cia xi nghi¢p
(chua c6 thiét k€ chi tiét b6 tri cdc mdy méc, thiél bi trén mat bang nha
xuong). O thoi diém nay mdi chi biét duy nhat s6 licu cu thé 13 cong sudt dat
cta timg phan Xudng.

Phu 141 tinh todn cda méi phian xuong dugce xac dinh theo cong thic:

P =k,P, (2-1)

Qu = Pu‘qu) (2_2)
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Trong d6:

- k_.: Hé s6 nhu cdu, tra so tay ki thuat theo s6 liéu théng ké cia cdc xi
nghiép, phan xudng tuong ting.

- Cos(: He s6 cong suat tinh todn, tra sd tay ki thuat, tir coso tinh ra tge.

Trén day la phu tii dong luc. Phu tai chiéu sing dugc tinh theo dién tich
chi€u sang nha xudng:

P,.=P.S (2-3)

Trong 4é:

- P,: suit chiéu sang trén don vi dién tich (W/m?). Trong thiét k& so bd
c6 thé 1ay theo s& liéu tham khao.

- S: dién tich cdn dugc chi€u sang. O day 12 dién tich phan xudng (m?).

Tuy theo loai phan xudng st dung dén sgi dot hay sir dung dén huynh
quang cho phu hop. Néu str dung dén soi dot cose = 1, Q. = 0. Néu st dung
dén huynh quang cose = 0,6 + 0.8, ta cé:

Q. =P tgo (2-4)
DéE dang tinh dugc phu tai tinh toin toan phan cia moi phan xuong:
8= Py P+ (Qq + Q) @)

Cusdi ciing phu i tinh todn c4 xi nghiép x4c dinh bang cich 14y tong phu tai
céc phan xudng cd ké dén viéc sir dung déng thdi cac thiét bi cha xi nghiép.

n n

PIlXN = kdlzpllpxi = kdlZ(PIIi + Pcsi) (2-6)
1 i=]
n n

Quxn = kdlZQl[pXi = kdtz(Qtti + Peyi) 27
i=1 i=l

SnXN = VXN + QnXN ( )

COSPy = Pixn (2-9)
SttXN

Trong dé:

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

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

ky = 0,8 + 0,85 khi s3 phan xudéng n =5 + 10.

Véi ¥ nghia 1a khi s& phan xudng cang lon thi k, cang nho. Phu tai tinh
todn theo cic cong thiic trén ding dé€ thiét k&€ mang dién cao 4p clia xi 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 ti€t cho timg phan xudng, ta da cé thong
tin chinh xdc vé mat bang bd tri mdy mdc, thiét bi, bi€t duoc cong suat va qud
trinh cong nghé cua timg thiét bi, ngudi thiét k& ¢6 thé bat tay vao thiét ké mang
dién ha dp phan xudng. S6 liéu diu tién cdn xac dinh 1a cong sual tinh todn cia
timg dong co va cia timg nthém dong co trong phan xudng.

- V6i mot dong co dién:

P, =Py, (2-10)

- Véi nhém dong co dién n < 3:
P= iPdmi -1
1=1
- Véin = 4, phu tai tinh todn ciia nhém dong co bang:
P, = K un Koo i Pimi 2-12)
i=1

Trong d6:

- k,,; He s6 sit dung clia nhém thiét bi, tra o tay.

- Kt He 0 cyc dai, tra d6 thi hoac tra bang theo hai dai luong k, va n,,,

- 0y, $6 thiét bi sir dung hiéu qua.

Trinh ty xdc dinh n,,, nhu sau:

- X4c dinh n,: $6 thiél bi c6 cong suét 16n hon hay bang mot nlra cong
sudt cda thi€t bi ¢6 cong suat 1én nhat.

+ Xdc dinh P: cong suat cua n, thiét bi trén.

P =) Py (2-13)
i=l
+ Xac dinh: n” = MNp e i (2-14)
n Ps

Trong dé:
- n: tdng s6 thiét bi c6 trong nhém.

- Py: tong cong suat cla cdc thiét bi c6 trong nhém.

n
Py = ZPdmi 2-15)

1=1
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rys = > 4 *
F'rn, P tra bang duoc ny,, .
Xac dinh n,, theo cong thikc:
nh«I =n. nhq (2— l6)

Luu ¥ bang tra k. chi bat dau tir n,, = 4. Khi n,, < 4 phu tai tinh t0dn
dugce xdc dinh theo cong thic:

)
Pu = Zk[tp(iml (2'17)
(!

Trong do:

- k,: Hé 56 (a1, Néu khong bict chinh xic, ¢6 thé 14y tri s6 gan ding nhu sau:

- k, = 0.9 vai thi¢t bi lam viée o ché do dai han

-k, = 0,75 v4i thiét bi lam vice ¢ ché do ngan han lap lai.

Can luu ¥, néu trong nhém c6 thiét bi lam viée & ché do ngin han lap

lai. thi phdi quy d6i v& ché do lam vice dai han (rude khi xdc dinh n,,.

l)qa =Py \/E:,"r (2-18)
k,%: Hé s6 dong dién phan tram.
Cing céan phai quy doi cong suat vé 3 pha déi v6i thict bi dung dién mét
pha va 2 pha.
- Thi¢t bi dung dién | pha (di¢n dp pha):

l)qd = 31)\]11’1 . (2— I 9)
- Thiét bi dung dién 2 pha (dién dp day):
pqll = \/3 Pdm (2'20)

Phu tai chi€u sang phan xudng cing dugc xic dinh theo cong thic
(2-3) (2-4). Phu tai phan khdng cta timg nhém thi¢t bi xdc dinh theo (2-2)
Cuoi cling phu tdi tinh todn toan phan xuong véi n nhém bang:

Purx = ka Y Py (2-21)
i1
n

Quex = ka D Qy (2-22)
i-1

S = \'/(Pu;’x + Pey )+ (Qupx + Q.. % (2-23)
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2.3. VACH SO PO CAP PIEN

Tuy theo quy mé v 1Am quan trong cua cong trinh cong nghi¢p ¢6 the
vach ra so do cap dién thich hop.

Véi mot xudng co khi nhd. mot (6 san xuat co khi hodic mot xudng sira
chita nong cu cong suat khoang vai chuc kildod(, khong nhat thiét phai dat
mot tram bicn 4p riéng; chi can mot duong day ha dp 1ay tir tram bién dp gan
nhat (hinh 2-1).

So d6 cap dién cho mot xi nghiép nho, gdm mot 86 nha xudng, cong
sudt ¢ vat tram kildodt nhat thiét phai xay dung tram bin dp riéng. ti¢
thong cap dién cho xi nghi¢p loai nay bao gom: mot dudng day trung dp
nhan di¢n tir hé thong (tram bicn dp trung gian hoac tir dudng day trung dp
gan nhat). mét tram bién dp xi nghi¢p. mot mang [udi ha ap cap di¢n cho céc
may mac, thiét bi dat trong xi nghiép (hinh 2-2).

Dai véi cdc xi nghiép quy mé 16n, bao gdbm hang chue phan xudng sén
Xuat, cong suat dat Ién tdi hang van kiléodt thi hé thong cap dién cling theo
d6 ma 16n hon va phiic tap hon (hinh 2-4). Tai xi nghicp 16n phai xay dunp
mot tram phan phdi trung tam (PPTT) nhan dién tir hé théng vé. cap dién cho
cac tram bién dp phan xudng. S6 lugng tram bién dp phan xudng ¢6 thé 1a 4,
5 cho dén 9, 10 tuy theo quy md cua xi nghicp. cong suit cua cac phin
xuong va vi tri giffa ching. Phan xudng Iém ¢6 thé dat rieng mot tram bién
dp, vai ba phan xuong nho c6 thé diing chung mot tram bién 4p.

Vaéi xi nghiép quy mo vira ¢é 2. 3 tram bi¢n ap thi khong nén xay dung
tram phan phoi trung tam vi khong kinh 1€ "Trudng hgp nay tot nhiat dua
thang cdp trung ap cap dién dén ting tram bién d&p (hinh 2-3).

Khd khan 16n nhat gap phat khi vach so dé cap dién cho xi nghicp quy
mo 10n 1a viee quyét dinh so luong va dung lugng cdc tram bién dp phan
xuong, dong that véi viée vach so d6 noi day tir tram PPTT dén céc tram
bién dp phan xudng, day 13 bai todn t6i vu tong hop, thudng ngusi thict k&
phai vach ra vai ba phuong dn mang cao dp xi nghiép, ti¢n hanh so sanh kinh
t€, K1 thuat, tir d6 lua chon ra phuong 4n téi uu,

Sau khi da loai trir cdc phuong dn khong thoa mian chi ticu ki thuat, tién
hanh so sanh kinh (& tuong doi gitta cdc phuong 4n con lai. ¢6 thé dung ham
chi phi tinh toan:

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

Trong do:

- a,,: hé s6 van hanh, véi tram bi¢n dp va duong day cap 1ay a,, = 0.10;
voi dudng day trén khong a,, = 0,04.
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- a,: Hé s6 tiéu chuan thu héi von dau tu, 14y a, = 0,1; 0,125 hoic 0,20.

- K: Vén dau tu; trong so sdnh twong déi giita cdc phuong 4n, chi can ké
nhimg phan khdc nhau trong so d6 cap dién.

Néu cdc phuong 4n c6 s6 tram bi€n 4p ¢4 dinh, gidng nhau ca vé s6
lugng va dung luong thi trong vén dau tr K chi cén tinh gid tién dudng day
mang cao 4ap xi nghiép. '

Tram bi&n ap chung @

Pudng day ha ap
ngoa xuéng

TU phan phéi clia xuong

Cap ha ap Krtd PP
dén cac ti BL

Cac t déng Iue

Cap dén ting ddng cd

Cac dbng co dién

Hinh 2-1. So d6 cap dién cho mdt xudng ¢ khi nho

Tram BATG hoac
dudng day trung ap

Pudng day trung ap
ngoai xi nghiép

Tram 8A xi nghiép

Budng cap ha ép tu
TBA dén cac ta PP

Cac tll phéan phoi

Bubng cap tuta PP
dén cac ta BL

CAc td dong e

Mang cap tU cac ta DL
dén timg déng ca

Cac ddng co dién

Hinh 2-2. Sa db cap dién cho mét xi nghigp quy mé nho
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Tram BATG hoac
duong day trung ap

Buong day trung ap
ngoai xi nghiép

Buang TA trong
xi nghiép

Tram BA xi nghiép

Buang cap ha ap

Cac Wi phan phét

Puong cap ha ap

Cac th déng Iuc

busng cap ha éap
dén ting déng co

Cac d46ng co dén

Hinh 2-3. So d6 cap dién cho xi nghiép quy mé vira
n
K=Y KL,
=]

K, Gid tién Im cdp tiét dién i, d/m
L, : chiéu dai tuyén 4p tiét dién i, m
C: Gia tién 1 kWh dién nang, d/kWh.

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

n P2 2
AA = AP rzz#‘%&.‘r
i=l

(2-25)

(2-26)

P, Q,: cong suat tac dung va cong suat phan khing chuyén tai trén tuyén

day i, dién tro R,

7. Thdi gian 8n that cong sudt 16n nhat, tra d6 thi theo T,,, va coso,

hoéc tinh theo cong thitc:
1=(0,124+T

Trong trudng hop cdc phuong an mang cao dp c6 s6 lugng tram bién dp khéc
nhau (hinh 2-5) can dva ca phan tram va mang ha ap vao so sanh, khi dé:

10y2.8760

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

Buéng day trung ap

Tram phan phéi trung

q PPTT
tam cha xi nghiép

Mang cap cao ap
cta xi nghiép

Tram BA phan xudng i B.[A]l B [Al B3m B, Al B.[A]

Mang cap ha ap tu
tram BA d&n cac tu
phan phéi phan xudéng

i

|
Td phan phoi phan xuong : PPy / PP) PP, PP,

) o 5 aEnmE B HitH B
Mang cap ha ap ! E I 3
gén cac tu dong luc I

LB, By Dl Nl

Céc td déng Iue

Mang cap cap Gién
cho cac déng cg

|
[
|
|
|
|
|
|
|

Cac déng co dién

EHOOGO OOOGOGE® OEEOE OOOE®

Hinh 2.4. S0 d6 cap dién cho xi nghiép quy md I8n
Z.=(a, +a)K; + K +K,;}+Ct(AP, + AP_+ AP,) (2-28)
K., K_. K Gid tién cic tram bién dp. cdp cao 4p va ha ap.
AP, AP_ . AP: Tén that cong suit tdc dung cdc tram bién 4p, mang cdp
cao ap, ha p.
Cdc luong t6n that cong sudt trén cap tinh theo (2-27), ton that cong
suat trong céc tram bicn dp tinh theo cong thic:
APy = 3 mar, +1Ap..[i.f .29
o Sl TN Sy
AP, AP Tdn that cong suat khong tai va ngan mach clia mdy bién 4p
co dung lugng S, .-
n: S6 lugng may bién dp ¢6 trong mot tram.
S,: Cong suat phu tai toan phan ma (ram bién dp i cdn cung cap.

m: S$6 lugng cac tram bién ap ¢6 trong Xi nghiép.
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Hinh 2.5a. Phuong an 7 tram BA

— i —TAl .

2 8
(
L
[
|
|
|

| . — e . ]

3 5

Hinh 2.5b. Phuong an 4 tram BA

J;in

2.4. THIET BI TRAM PHAN PHOI, TRAM BIEN AP

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

Chi nhitng xi nghiép cé quy mé 1dn mdi can xay dung tram phan phdi
trung tdm. Nhimg xi nghi¢p 16n nay cé y nghia rat quan trong vé kinh t&,
khong thé dé mat dién. Truong hop ndy vi cong suat cla xi nghiép rat 1én,
néu du phong bang mdy phat dién € khong ¢é 1gi bing cach cap dién bang
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hai dudng day trung 4p. Vi thé, & tram phan phoi trung tim trén dung so doé
mot hé thdng thanh gép c¢é phan doan (hinh 2-6).

Hinh 2-6a gidi thiéu so dé nguyén If tram PPTT st dung cdc th mdy cat
hop bo trén tat ca dau vao, diu ra va lién lac gitta hai phan doan thanh gép.
Tu tram BATG t6i xi nghiép cé thé ding dudng day trén khong hoac duong
day cip. Néu diong dutng day trén khong, (rén méi phan doan thanh gop cia
tram PPTT cin dat mot bo chong sét van., V&i dién dp trung dp 22 kV (hé
thong cé trung tinh mdy bién dp noi dat truc ti€p) dat mdy bién dp do luong
2 cuén day trén méi phan doan thanh gdp. Vi dién dp trung 4p 6, 10, 35 kV
(trung tinh mdy bién 4p cdch dién vai dat) phai dat trén méi phan doan thanh
gép may bién 4p do ludong ba cudn day, trong dé cd cudn day néi tam gidc
hd dung d¢ phat hién cham dat mot pha phia trung ap.

Hinh 2-6b gidi thiéu so do nguyén i tram PPTT. trén dé mach vao va
phan doan dung may cat hgp bo, cic mach ra ding dao cét phu tai phéi hgp
véi cau chi (con goi 12 mdy cit phu tai). Mdy cat hop bo 1am viéc an toan, tin
cay hon mdy cat phu tai, nhung von ddu tu [6n hon. Quyét dinh ding loai
nio 12 do kha nang kinh 1€ cta xi nghiép. Thudong véi mach cong sudt 16n
cdp dién cho mdy bién ap tir 750 kVA trg 1én, nén dat may cat hop bo. Véi
mach cong suit nhé hon, ding may cit phu tai. Mdy bién ap do ludng duogc
bao vé bang c4u chi.

T tram T tram
* BATG dén BATG dén

i &l

g . 0

]
g

Lol |
|

K s

/ !

; \ s

) ¢

Bé&n cac tram BAPX Dén céc tram BAPX

Hinh 2-6a. Tram PPTT, d4u vao, dau ra déu dung may cét hop bd
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/. 7

Pén cac tram BAPX Bé&n cac tram BAPX

Hinh 2-6b. Tram PPTT, ddu vao dung may cit hop bd,
dau ra ding may cat phu tai

2.4.2. So do6 tram bién ap

Tuy theo mic do quan trong cua phin xudng ma quyét dinh dat mét
hoac hai mdy bién dp trong mét tram. Tuy theo diéu kién, phia cao dp tram
cd thé dat dao cdch li, cu chi - dao cich li. Hinh 2-7 gidi thiéu mot s6 so dé
dién hinh céc tram bién dp phan xudng, hodc tram bién 4p xi nghiép nho.

i
S 5884 8 68
!

a) b) d)

Hinh 2-7. So d6 tram bién 4p 1 va 2may
a,c) Phia cao ap d4t DCL; b,d) Phia cao ap dat DCL-CC;
e.f) Phia cao ap dat MC hgp b



Néu phia cao dp. tram duge cdp dién bang duong day trén khong thi
phai dat chong sét van. Va phia ha dp, néu di dén phu tai bing dutng day
trén khong thi cling phai dat chong sét van ha ap. Trong xi nghiép. cac tram
bién dp phan xudng thudng la tram xay kin, thich hop véi cdc loai so do teén,
nhung néu 1a tram treo hoic tram cét (con goi 1a tram bét) thi ciing c6 thé
diing cau chi tu roi thay cho bo dao cich li  cau chi. Viéc dat may cat phia
cao dp chi ding cho tram bién 4p cong suat 16n & xa nguon.

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

Cic thiét bi dién: mdy cit, may cat phu tai, dao cach li, cau chi, mdy
bieén dong. mdy bi¢n dp do ludng, s duge lua chon theo cdc di¢u kién, kiém
tra dd gidi thiéu & chwong 1 tir bang 1-1 dén bang 1-7.

2.4.4. Lua chon may bién ap

ba gidi thiéu & chuong 1, muc 1-3-1.

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

Cac ta phan phaéi (TPP), ti dong luc (TDL) chi la quy ude tuong dét. Ta
phan phoi nhéan dién tir tram bién dp va sau dé cdp dién cho cdce 10 dong luc,
i dong luc cdp dién truc tiép cho cdc phu tai.

2.5.1. Lwa chon cic thiét bi ta phan phoi

Ngudn du phang
Nguén chinh {te 19 hoac may phat dién)

- T

RN Lo A, s,

) b)

Hinh 2-8. So dé tu phan phéi
a) Khong ¢4 nguédn du pheng, by Coé nguon du phong.



Th phén phéi cé thé duge cap dién tir mot ngudn, hoac hai nguén dién
ludi. Cling c6 thé cip tir mot nguédn dién ludi va nguén may phat dien du
phong (hinh 2-8). Trong ti phin phéi thudng dat dp (6 mét téng va cac 4p o
mat nhdnh.

Ngoai cdc khi cu dién, trong th phan phdi con dat cac thiét bi do dém:
cac ampeké, von k€&, cong to hilu cong, cong to vo cong, may bién dong
dién, cdc deén tin hi¢u. Néu th phan phéi cap dién cho dudng day trén khéong
hodc (ir duong day trén khong t6i thi phai dat thém chong sét van ha dp o
thanh cdi tu phan phdi.

Chon ti phan phdi, ti dong luc bao gom cédc ndi dung: chon loai ti, so
do néi day, chon cac dp to mat, chon thanh cdi, chon céc thiét bi do dém, tin
hiéy, cidc loai bao v¢ an toan va chdng sét.

Ciac 4p t6 mat duge chon theo dong lam viéc 1aun dai, chinh la dong dién
tinh todn duge xidc.dinh ¢ muc 2-2.

- Sy
\/gudm

Udmi\ 2 ULle.D (2-31)
Vé6i 4p t6 mat téng sau may bién ap, dé du trir ¢é thé chon theo dong
dinh muc cia mdy bién ap.

Lyma 21

amA 2 =1, (2-30)

1.Vmax

S
Lpa 2 Ly = ——\/{‘L}"B (2-32)
Y~ dm

Ngoai ra 4p to6 mat con phai kiém tra kha nang cit dong dién ngan mach:
Lgms 2 1y . (2-33)

Thanh céi ti phan phéi, ti dong Iuc dugc chon va kiém tra di gidi thieu
o chuong 1, muc 1-3, 1-4.

2.5.2. Lua chon cac thiét bi tu dong luc

Cic th dong luc ¢ thé dugc cap dién tir th phan phéi theo sg d6 hinh tia
hodc lién théng. Vi thé cé hat dang so do trong ting.

S6 lurgng mach nhdnh tuy y, phu thude vao s6 dong co va thiét bi di¢n
khidc dugce cap dién tu t.

Trén so d6 hinh 2-9, trong tu dong luc sir dung cdu chi bao vé. ciing cé
thé dat dp t6 mét bao vé toan bo hoic dung so 36 hén hop két hop giita 4p 16
madt va cau chi tuy theo kinh phi va déi tuong dugce cap dién.



Pén 13 BL,

ICDT e

1 2

cer, [[] ccT.

——

TU tO PP
| - - | coT
coT
ccT
BL,
cD, | co, rco CD1T co, | CDBTCD

3T 4
SEEIEA oci[[] ecaff] ceaf] ceu]]
Ky[COK, COKsC 3 COKa KiCOKCOK O] CKs

H® 6 &6 6 & 6

a) b)

Tir i PP
AT 1 AT,

Dén i bL,

Hinh 2-9. So dé tu dong luc
a) Hinh tia bang cédu daa — cau chi, b) C4p dién lién thdng cau dao — c3u chi,
¢) Hinh tia str dung ap td mat, d) Cap dién lién thong sif dung hdn hgp ap t6 mat ~ cau dao
— cau chi. (K: khdi dong tisdong md tu dang cho dong cd).
Ciu dao — cdu chi dugc chon va kiém tra theo muc 1-3-8 & chuong 1,
dp 16 mdt dugc chon va kiém tra theo muc 1-3-9 & chuong 1, cong tac to va
khéi dong tir duoc 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 tra tiét dién day dan va day céap theo 1.3.12 va 1.3.13 &
chuong 1.

2.6.2. Lira chon tiét dién day ha ap

Day dan va day cép ha dp duoc chon theo diéu kién phét séng theo 1-3-
12-3 va 1-3-12-4 ¢ chuong 1.

277. THIET KE HE THONG CAP DPIEN CHO MOT Xi NGHIEP
CONG NGHIEP

Thiét k& hé thong cip 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

:

-
]
o
~
o

Til&: 1/3000

Hinh 2-10. So dd mat bang nha may cd khi
2.7.2. Thiét k&€ mang cao ap xi nghiép: vi tri dat tram phan phoi trung
tam, vi tri s6 luong, dung lugng cdc tram bi€n dp phan xudng, so d6 nguyén
li mang cao ap, lua chon cédc phan ti cia so do.
2.7.3. Thiét k&€ mang ha ap cdc phan xudng: vi tri dat va loai ta PP, loai
va vi tri dat cac ta PL., so do néi ddy mang ha dp tur ta PP t&i tu DL, tir tt DL
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(8i timg dong co. lva chon day dan va cdc thiét bi bao vé dat trong céc tu,

thi¢t k& mang chiéu sang phin xudng.

2.7.4. X4c dinh dung lugng bit va vi tri dat thiét bi b dé niang cao hé s6

cong suat xi nghi¢p dén cosgp = 0.9 + 0,95.

2.7.5. Tinh toan thiét k& phan co khi duong day tai dién (day, cot, xa,
moéng) va tinh todn thiét k& phan két cau xay dung tram phan phdi trung tam

va cdc (ram bién dp xi nghiép.

2.7.6. Lap du toan cong trinh

Noi dung va trinh tu tinh todn thiét ké timg phan s€ dugc huéng dan ti

mi trong cdc vi du cua cudn sach nay.

Vidu 2.1. Thiét k& mang cao dp cho nha may co khi

S6 tiéu cho: 1. Mat bang nha may

2. Bidng danh sdch cac phan xudng véi cong suat dat
3. Nguon dién: tram BATG 110/10 kV cach 6 km.

Thr ty

Bang 2.1. Danh sach phan xudng va cong suat diit

Tén pi'lén xuéng ) _ P, kW B
1 | Phan xudng nhigt Idyé_n 1 o 1050
2 Phan xuding nhiét luyén 2 1 1015
3 Phan xudng co khi B N 630
4 | Phanxudng tép rap | 1500
5 Phan xudng si’a chita ca khi T T T 1s00
6 Phan xudng ddc 1450
7 Phong thi nghiém T 112
8 Tram khi nén - 685 B
9 | Nhahanh chinh o ) e

Phan 1. Xac dinh phu tai tinh toan cua nha may

Vi cac phan xudng chi biét cong suat dat, phu tai tinh todn dugc xdc

dinh theo cong sudt dit va hé s6 nhu cau.

Véi phan xudng nhiét luyén s6 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
(dung 10 dién tré); suat chiéu sing P, = 15 W/m’.

1. Cong suat tinh toan dong luc:
Pm = k

nc?*
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2. Cong suat tinh todn chiéu sang
P..=P,.S=15300 =45 kW
3. Cong suat tinh toan tdc dung cua phan xudng
P, =P, + P, =840 + 45 = 885 kW
4. Cong suat tinh toan phan khang cua phan xuong
Q,=0Q, = P,.tgp = 885.0.62 = 548.7 kVAr
5. Cong suat tinh todn toan phin clla phan xudng
0= E:;—‘(p - %z 1041,17 kVA
Céc phan xudng khdc tinh tuong ty, két qua ghi trong bang

Bang 2.2. Phy tai tinh toan cac phan xudng

[Thf.m; Tén phan xuéng | P, kW | K, W.:osqo Po, WIm? | P, KW | P, KW | P, kW | Q,, kVAr f\}‘);
1 |Pxnhietiuyen1  [1050 | 08 [085 | 15 | 840 | 45 | 885 | 548 |1042
2 [Pxnhietuyen2  J1015 |08 085 | 15 | 812 | 45 | 857 | 531 |1008
3 |PXcakhi 1500 jo31 |06 | 14 | ae5 | 42 |07 | 674 { 845
|4 |Pxidprap 1500 (03 [06 | 14 | 450 | 42 | 492 | 654 | 820
5 |PXsachuacokh' | 630 [02 [o71 | 15 | 126 | 118 | 128 | 126 | 180
| 6 [Pxduc_ 1450 |05 [085 | 13 | 725 | 39 | 764 | 473 | 898
7 |Phong thi nghiém 112 |05 |06 | 20 5% | 96 | 66 85 | 106
8 [PXnén khi 685 |07 |07 | 12 [ 480 | 43 | 484 | 494 |62
| 9 Nbahenhchinn [ 133 |08 [o8 | 15 105 | 72 [ 112 | 84 | 140

6. Phu tdi tinh toan tic dung toan nha may
9
P(lnm = kdl z P((i
1

P, =0,8.5417 = 4334 kW

7. Phu tai tinh todn phan khang toan nha mdy
b
Qllmn = knll\ z Qlll
|

Qunm = 0,83671 - 2937 kVAr
8. Phu tat tinh todn toan phan cua nha mdy

S = V4334% + 29377 =4519KkVA
- Hé s6 cong suat cua nha may:

P _ 4334
COSPun = g T 2319 ~ 70
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9. B¢ xdc dinh bieu d6 phu tai, chon ti l& xich m = 3kVA/mm’

S=mnR’ > R=S/mn (2-34)
360P

_ 360P, 2-35

o ) (2-35)

Két qua tinh todn bdn kinh R vi géc o cla biéu dé phu tai cho
trong bang.
Bang 2.3. Ban kinh R va géc chiéu sang cha biéu dé phu tai cac PX

Thir . \ T Pk { o
t Tén phan xudng | P_, kW W S,E,k_VA_ R,mm o,
) 1 PX_n_hlsj_zt__IEly_en_]_ 45 ) 88_5__ _104_2 105 j85_3_
| 2 | PXnhitluyen2 | 45| 857 | 1008 | 103 | 189
3 | PXcokhi | 42| 507) 845 95| 298 |
4 | Pxizprap | 42| 492 | 3_2” 53] 307
5 | PXslachUacokhi | 117 | 128 | 180 | 44| 32
6 | PXdie o 39 784 | 838 98] 184
7 Pl_'!()l_ﬁ_gthl' nghiém ________9,_6______ _65 _ 106 34 543
8 Tram khinén 43 484 | 692 o 8!_6 3,2
9 Nha hanh chinh 7.2 ) 112 140 39 237
10. Cudi cling vé& dugc biéu do6 phu tai todn xi nghi¢p
y — —_———— - —_ —_ ——
S 3
10 mm
N7/ .
mm
M(6./, 4.07)
¢ 7
6
838
e >N

<t

Hinh 2.11. Biéu dé phu tai cia nha may co khi
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Phdn 2. Thiét ké mang cao ap nha may

Véi quy mo nha mdy nhu s6 liéu ghi trong bang 2-1 can dat mot tram
phan phéi trung tam (PPTT) nhan dién tir tram BATG vé, r6i phan phéi cho
cac tram bién dp phan xudng (BAPX).

1. Xdc dinh vi tri tram PPTT

Trén so do mat bang nha mdy, v& mot hé toa do xOy, ¢6 vi tri trong tam
cdc nha xudng 1a (x,, y,) s€ xédc dinh dugc toa do (61 uu M(x, y) dé dal 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 =67
y= 10422 + 10084 + 845.6 + 820.4 + 180.2 + 898.2 + 106.1 + 692.1 + 140.7
B 4519

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

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

Can cif vao vi tri. cong suit cua cic phan xudng, quyét dinh dat 7 tram
bién ap phan xudng

- Tram B] cap dién cho PX nhiét luyén 1

- Tram B2 cap dién cho PX nhiét luyén 2

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

- Tram B4 cap dién cho PX lp rap

- Tram B5 cap dién cho PX sita chita co khi va phong thi nghiém

- Tram B6 cap dién cho PX dic

- Tram B7 cap di¢n cho tram khi nén.

Trong d6 cdc tram Bl, B2, B3, B4, B6, B7 cap di¢n cho cic phan xudng
chinh, x¢ép loai 1, can dat 2 mdy bién dp. Tram BS thuoc loai 3 chi can dat |
mdy. Cdc ram ding loai tram ké, ¢6 | tudng tram chung véi tudng phan
xuong. Cic mdy bién dp ding mdy do ABB san xudt tai Viét Nam, khong
phai hi¢u chinh nhiét doé.

Chon dung lugng cdc may bién ap.
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- Tram Bl:

S 1042

it

N > 4 = = V
Simn 14 14 744 KVA
Chon dung hai may bién dp 800 - 10/0.4 ¢6 S,,, = 800 kVA
- Tram B2
S 1008
> U2 - 7 =720kVA
Siry 1,4 1.4

Chon dung hai mady bién 4p 800  10/0,4 ¢6 S, = 800 kVA
Cic tram khéc chon tuong tu, két qua ghi trong bang.

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

voi gid tri cia T
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Thirty Tonphanxvéng | St kvA | SSmiy | S,,kvA | Tentram
|1 | PXnhietiuyén 1 | 1042 2 800 BT
2 PX nhiét luyén 2 o __1008 2 800 B2
3 PX cg khi 985 2 800 83
9 | Nha hanh chinh 1 o L
4 | Pxwp@p | 80 1 2 B30 B
5 PX stta chita ca khi 286 1 315 BS
7 Phong thi nghiém L N
6 | PXdie 898 2 630 B6
8 Tram khi nén_ 692 2 500 B7

3. Phuong dn di day mang cao dp

Vi nha mdy thuoc ho loai 1. s¢ ding dudng day trén khong 10 kép dan
dién tir tram BATG vé tram PPTT cta nhia may. Pé dam bio mi quan va an
toan, mang cao ap trong nha may dung cap ngam. Tir tram PPTT dén cic
tram bién 4p B1, B2, B3, B4, B6, B7 ding cdp 1o kép, dén tram BS dung cdp
16 don.

Can ¢y vdo vi tri cdc tram bién dp va tram PPTT trén mat bang, dé ra 2
phuong dn di ddy mang cao 4p.

Phuong dn 1: cdc tram bién dp dugc cap dién truc tiép tir tram PPTT.

Phuong dn 2: cac tram bién dp xa tram PPTT dugc 1ay dién lién thong
qua cdc tram & gan tram PPTT (hinh 2-12).

bPuong day cung cdp tir tram BATG vé tram PPTT ctia nha mdy dai 6km
su dung dudng day trén khong, day nhom 161 thép, 16 kép.

Tra cam nang, c¢é thdi gian sir dung cong suat 16n nhat T,

mdx?

= 4200 h,

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




S
lm = —2" 00— = 91 130454
2V3U,, 2V3.10
o0 30,45
[F,, = —tom - 130.4 =118 mm’
T L1

3

2XLPE (3x16)

Ay B4

4

2XLPE (3x16) - 2XLPE (3x16)

1XLPE (3x16

]

1 —

Lol TR PPE (3018

Phugng an 2 E }
N

3

2XLPE (3x25) 2XLPE (3x16)

2XLPE (3x16) . 2XLPE (3x25)
T TXLPE (3x16) | B6

[Al”
B5
[ s | ﬁ i

:l B7\2X_L|_=E (3x 16)
K 4 s |

Hinh 2.12. Hai phuong an mang cao ap nha may
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Chon day nhom 16i thép tiét dién 120 mm’. AC-120 kiém fra day da
chon theo diéu kién dong su c6 (theo 1-34 & chuong 1).
Tra bang day AC-120 c6 I, = 375 A.
Khi ditt mot day, day con lai chuyén tai toan bo cong suat
[ =21, =2.130.45 = 260.9 A
[ <1,
Kiém tra day din dd chon theo diéu kién ton that dién dp (1-36 ¢
chuong 1).
Véi day AC-120 ¢6 khoang cédch trung binh hinh hoc D = 1,26 m, tra
bang duac r, = 0,27Q/km, x,, = 0,35 /km.
_PR+QX  4334x0,27x6 +2937.0,35x 6
U, 2.10
AU > AU, = 5%.U,, = 500 V
Tiét dién day phai chon tang 1én mot cap, chon AC-150.

AU =659V

Sau day lan lugt tinh todn kinh t€ ki thuat cho hai phuong dn. Can luu y
14 muyc dich tinh todn phdn nay la so sdnh tuong d6i giita hai phuong dn cap
dién. chi cdn tinh todn so sdnh phin khic nhau giita hai phuong dn. Ca hai
phuong dn déu ¢6 nhitng phan t giong nhau: dudng day cung cip tir BATG
v€ PPTT, 7 tram bién dp; vi thé chi so sdnh kinh & k1 thuat hai mang cdp cao
ap. Du dinh diing cdp XL.PE 16i dong boc thép cua hing FURUKAWA Nhat
Ban, ¢6 cdc thong $6 ki thuat cho trong phu luc.

a) Phiong an 1

- Chon cép tir PPTT dén Bl

1042

ITIZX= =30A
24/3.10

*=4200h tra bang duoc J,, = 3,1 A/mm?

Véi cap dong va T,

30
3,1
Chon cdp XLPE ¢6 ti¢t dien t6i thiéu 16 mm* — Cu2 XLPE/DSTA (3 x 16).
- Chon cép tir PPTT dén B2

1008

= =291 A
X 93010

Fo.= =97 mm’
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29,1
L) = 4 2
31 9,4 mm
Chon cdp ti¢t dién 16mm” — Cu 2. XL.PE/DSTA (3 x 16).
Cic duong cap khic chon tuong tu, két qua ghi trong bang, vi cap da
duge chon vuot cap nén khong can ki¢m tra theo AU va .

F,=

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

Budng cip Fmm> | k,m ~_Bon gia, dim Thanh tién, d |
PPTT-B1 16 215 48 000 10 320 000
PPTT-B2 16 55 48000 2640 000
PPTT-B3 16 85 48 000 4 080 000
PPTT-B4 16 20 48 000 980 000
PPTT-B5 16 105 48000 5 040 000
PPTT-B6 18 85 48000 4 080 000
PPTT-B7 16 145 48000 8 880 000

K, = 36 000 0004
Tiép theo, xé4c dinh 6n that cong suit tic dung AP

g2
AP = ——R.107kW
U2
Tén that AP trén doan cap PPTT-BI:
10427

AP = 0,316,101 =343 kW.

102

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

Bang 2.6. Két qua tinh toan AP phuong an 1

Bufing cap Fom’ | Lm ry QJkm RO | Skva AP KW
PPTT-B1 16 215 1,47 0,316 1042 343
PPTT-B2 16 55 147 0,081 1008 082
PPTT-83 16 85 147 0125 985 1.2
PPTT-B4 16 20 147 0,029 820 023
PPTT-B5 16 105 147 0,154 286 013
PPTT-B6 16 85 147 0,126 898 105
PPTT-BY, 16 145 147 0213 692 1,02

AP, = 7,89 kW

Tu T, = 4200 h va cos = 0,76, tra bang ¢6 7=3000 h
Lay a, =0,1;a,=0,2; C=750d/kWh
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Chi phi tinh toan hang nam coa phuong 4n 1 1a:
Z, = (0,1 + 0,2) 36.000.000 + 750.7,89.3000
= 10 800 000 + 17 752 500
=28 552 500d
b) Plutomg dn 2
- Chon cép 1r PPTT dén B2. Tuyén cdp nay cip dién cho ca Bl va B2
S +S8, 1042 + 1008

max — - = 59,2 A
2J3U, 243.10
_ 59,2
[, === =19, :
«= 3] 19,1 mm

Chon cdp tiét dién 25mm’” - Cu2. XLPE/DSTA (3 x 25).
- Céc tuyén cdp giong phuong an 1 khong phai chon lai. Cic tuyén khac
chon tuong tu, két qua ghi trong bang.

Bang 2.7. Két qua chon cap cho phuong an 2

Budgng cip £,mm? Zm Bon gia, dim Thanh tién, d
| PRTT- 82 25 55 75 000 4125 000
B2 - B1 18 165 48000 7920 000
| PPTY - B3 18 85 48 000 4080 000
\ PPTT B4 18 2 48000 960 000
| PPTT-B6 2 85 75000 6 375 000
B6-B5 16 55 48 000 2 640 000
86 - B 18 80 48000 2880 000

K, =2 898 000 d

Bang 2.8. Két qua tinh toan AP phuong an 2

Duang cap F.mm? Zim r, Qfkm R Q AP KW
PPTT - B2 25 55 083 0,05 2,102
B2 - B1 16 165 1,47 0.24 2.605
PPTT - B3 16 85 1,47 0,125 1,216
PPTT - B4 16 20 147 0,03 0,240
PPTT -B6 25 85 0,93 0,08 2,812
B6 - BS 16 55 147 0,08 0,068
B6 - B7 16 60 | 147 009 | 0423

AP, = 9,470 kW
Chi phi tinh todn phuong dn 2 12
7, = (0.1 +0.2)28 980 000d + 750.9,47.3000
= 8694000 + 21307500
= 30001500 d
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Sau day la bang so sanh kinh t¢ hai phuong dn.

Bang 2.9. So sanh kinh té hai phuang an mang cap cao ap

 Phugngdn I _K/10% 3 Yau 10°0 l‘ 21000 |
PA1 30 17,752 28,552
PA2 ] 28 _ 21,307 30,001

Trong bang Y, 1 gid tién t6n that AA hing nam.

Y., = C.AA = C.AP.x (2-37)
Qua bing so sanh quyét dinh chon phuong dn 1 la phuong 4n t61 uu
mang cdp cao dp, phuong dn nay khong nhitng ¢6 Z nho lai dé quan li van
hanh stra chira do di tuyén cép hinh tia.
4. Lua chon so do tram PPTT va cdc tram BAPX
a)So do tram PPTT

Nhu da phan tich & trén, nha mdy co khi thudc loai quan trong. chon
ding so d6 moét hé théng thanh gép ¢6 phan doan cho tram PPTT. Tai moi
tuyén day vio, ra khoi thanh gép va lién lac gitta hai phan doan thanh gép
déu ding mady cat hop bo. Dé bio vé chong sét truyén tir duong day vao tram
dat chéng sét van trén moi phan doan thanh gép. Pit trén mébi phan doan
thanh gép mot mdy bién dp do luong 3 pha 5 tru ¢6 cudn tam gidc hd bdo cham
dat | pha teen cap 10 kV. Chon diing céc td hgp bo cla hiang SIEMENS, cich
dién bing SF6, khong can bao tri, loai 8DC11, hé théng thanh gép dat sin
trong céac ti ¢6 dong dinh midc 1250 A.

Ba’ng 2.10. Thc‘mg s0 may cat dat tai tram PPTT

_ LoaiMC _umkv Tph [ Lo kA | Ly kA | Ghichi
8DC11 1_1250 25 | 83 | Knangcanbiot

b) Sor dé cdc tram bién ap phdn xiong

Vi cdc tram bién dp phan xudng rat gan tram PPTT, phia cao dp chi can dat
dao céch li va cdu chi. Phia ha dp dat dp t6 mat tong va cdc ap t6 mat nhanh. Tram
hai mdy bién 4p dat thém 4p 16 mdt lién lac gifta hai phan doan. Cy thé nhu sau:

- bat | wi vao 10 kV ¢é dao cich li 3 vi trf, cach dién bang SF6, khong
phai bao tri, loai 8DH10.

Bang 2.11. Thang s6 ki thuat cla ti dau vao 8DH10

, T i S
- L_‘EE‘_.“‘__ _ YK N \ _lam A} Yaame KV _ Wwowamgw KA
[_ 8DH10 2 j L U L < S B < _

Cac may bién 4p chon loai do ABB san xuat tai Viét Nam.
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TG 10kV
B

TG 10kv

}

FIRRIEIDIIY
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| SR
%} (@) (&)
TaMC TaBU [Tume | TaBU Td MC
LEY Céc 4 MC dau ra eda phan doan TG1 va | phan | va | Céc th MC d4u ra cha phan doan TG2 | dau
van CSV | doan | CsV vao

Hinh 2-14. So dé ghép ndi tram phan phai trung tam
T4t ca cac th hgp bd déu cla hang SIEMENS, cach dién bang SF6, loai 8DC11, khéng can
bao tri. Dao cach li cé 3 vj tri: ndi mach, hd mach va tiép dat,

Biang 2.12. Thong s6 ki thuat cac BA do ABB san xuit

S g KVA U, kv Uy, KV AP, W AP, W Uyd%
315 10 0,4 720 4850 45
500 10 0.4 1000 7000 45
630 10 0,4 1200 8 200 45
800 10 0,4 1400 10 500

5,3

- Phia ha ap chon dung cac 4p td mat cha hang Merlin Gerin dat trong
VO tU tu tao.

Véi tram 1 may bién dp dat | ta dp t6 mat tdng va 1 ta ap t6 mét nhanh.
Véi tram 2 may dat 5 ti: 2 th 4p t6 mat tdng, 1 th 4p t6 m4l phan doan
va 2 ti 4p t6 mat nhanh.
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Cu thé chon céc 4p t6 mat nhu sau:
Dong 16n nhat qua 4p t6 mat tdng clia mdy bién 4p 800 kVA

280 isea
J3.0,4
Dong 16n nhat -'qua 4p (6 mat tong cua may bién ap 630 kVA
630 =910 A

Dong 16n nhat qua 4p to mat téng clia may bién 4p 500 kVA

L= _7054
J3.0,4
Dong 16n nhat qua 4p to mat tong cua mdy bién 4dp 315 kVA
315 -

=455 A

I‘TlEX =
J3.0,4
Chung loai va s0 lugng céc 4p t6 mat chon dugce ghi trong bang.

Bang 2.13. Ap té mat dat trong cac tram BAPX (hding MERLIN GERIN)

Tram BA Loai - S8lwong * | Ugp, V | T A | Ly kA

81,82, B3 (2 x 800 kVA) C1251N 3 500 1250 42
C801N 4 500 800 42
B4, B6 (2 x 630 kVA) C 1001N 3 500 1000 42
NS 800 E 4 500 600 18
BS (1 x 315 kVA) NS 600 E t 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

P r 0T T k

[ | [ l |

| | [ l [

| . ; § —

0 | ]

i i | i |

| i \ | | [ |

[ ! | [ |

| [ | | |

| [ [ ! [

j [ [ ! |

i i i x i

| | [ | !

| | l | [

TU cao ap May BA Th Atdng Td A nhanh
8DH10 315-10/0,4 NSB00E NS 400 E

Hinh 2-15. S0 dé d&u néi tram bién 4p B5, dat 1 BA
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Hinh 2-16. So do dau néi cac tram dat 2BA: B1, B2, B3, B4, B6, B?
5. Tinh todn ngdn mach, kiém tra cdc thiét bi dién da chon
a) Tinh todn ngdn mach. Can tinh diém ngan mach N1 tai thanh céi
tram PPTT dé kiém tra mdy cét, thanh gép va tinh cdc diém ngan mach N2
tai phia cao dp tram BAPX dé kiém tra cap vi ti cao ap cdc tram.

N, ?,N?
—L 1 — :]4—?:)—-»0—4—/——(][)

2
Bate MC PPTT P BAPX
Xy z, 7 N,z 7 N,
FIT  — 11— [ —

Hinh 2-17. So 46 nguyén li va so do thay thé"mang cao ap xi nghiép
dé tinh ddéng dién ngin mach (diém N, va N,)

2

Ug 10,52
S V/3.10.63
Thong s6 cua dudng day trén khong (DDK) va cdp ghi trong bang 2.14.

X1{=

=(,09Q

Bang 2.14. Théng s6 cua DDK va cap ao ap

[ Budng day FFom? | Zkm [, Qfkm T X, Ckm R Q xa |

 BATG-PPTT | 150 |8 1 o2t | o3 | 126 | 220
PPTT - 81 16 0,215 147 0,142 0316 | 0,030
PPTT - B2 16 0,055 147 - 0,081 | 0007
PPTT - B3 16 0,085 147 - 0125 | 0042

| PPTT - B4 16 0,020 147 : 0029 | 0003
PPTT - BS 16 0,105 147 - 0154 | 0015
PPTT - B6 16 0,085 147 - 0125 | 0012

L PPTT-B7 16 0145 | 1471 | - 0213 | 0020
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Dong dién ngin mach tai N1

Iy = Un__ 10,5 =2,5 kA
V3Z, 31,267 + (2,22 + 0,09)?
Lo = V2 .1,8.2,5=7,785 kA
Ddng dién ngin mach N2 tai tram Bl
IN;‘ = 10,5 =2,1kA

V3y(1,26 + 0,311) + (2,22 + 0,09 + 0,03)?

i = V2 .1,8.2,1 =6,539 kA
Ciéc diém N2 khéc tinh teong tu, két qua ght trong bang 2.15.

Badng 2.15. K&t qua tinh dong dién ngan mach

pigm tinh N [ 1.k iy KA

Thanh cai PPTT 25 7,785
Thanh c4i B 2.1 6,539
Thanh cai B2 23 7,162
Thanh cai B3 2,2 6,850
Thanh cai B4 24 7,470
Thanh cai B5 22 6,850
Thanh cal B6 2.2 6,850
| Thanh c4i 87 21 6,539

So sdnh két qua tinh dong N bang 2.15 v&i cdc thong s6 clia th may cat
8DC11 dat tai PPTT (bang 2.10) nhan thdy: mdy cit va thanh gép c¢6 kha
nang cit va én dinh dong dong N 1é6n hon rat nhiéu (25 kA va 63 kA so véi
2.5 kA va 7,785 kA).

Vi cép, chi can kiém tra véi tuyén ¢6 dong N 1én nhat.

Tiét dién on dinh nhiét cha cép:

F=16mm’ > 6.2,4 /0.5 = 10,1 mm’

Vay chon cdp 16mm’ cho céc tuyén I3 hop li.

Kha nang chiu dong N cia dao cich li ti cao dp dan vao cdc tram
BAPX ciing 16n hon nhiéu so vdi 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 xudng st chita co khi bao gom
1. Phan nhém phu tai, xac dinh phu tai tinh toan cua timg nhém.

2. X4ac dinh phu tai chi€u sdng clia phin xudng.

3. Xdc dinh phu téi tinh todn toan phan xudng,
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4. Can cd vio tri s6 clia phu ti tinh todn, cn nhic. xem ¢6 nén xay
dung tram bién 4dp riéng cho xuong hay khong.

- Néu cong sudt xudng nhé ma gdn xudng cé tram bi€n dp du cong suit
thi chi cin xin c4p mot duong ha ap sang.

- Néu cong sudt xudng kha 16n hoac tram bién dp gan xudng khong dd
cong sudt cap thi nén xay dung tram bién ap riéng.

5. Vach so d6 nguyén li c4p dién (cao, ha dp).

6. Lua chon va kiém tra cic phdn tif trén so dé.

7. Tinh todn chi€u sdng xudng.

8. Tinh bl cong suat phan khang, nang cao hé s& cong suat.

9. Lap du todn cong trinh.

Trén day 12 n6i dung ddy da cia mot ban thiét ké hé théng cap dién cho
mot xudng co khi. Trong thuc t&, c6 thé khong cén thuc hién hét cic hang
muc, tuy theo yéu ciu cia bén dat hang.

Vi du 2.2. Thiét k&€ cdp dién cho mot xuong sta chita co khi, c¢é mat
bang va danh sich thiét bi kém theo. Biét rang, xudng duge cdp dién tix tram
bién ap 500 kVA - 10/0,4 cich xuong 200 m. Bén A yéu cdu diing céc thiét
bi dién cia Nga va ciia Nhat Ban.
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Hinh 2.18. Ban va mit bing phin xudng sira cera cd khi (SCCK)

2.8.1. Xac dinh phu tai tinh toan cua xuong

Can cd vao vi trf, céng sudl cia cdc may céng cu bd tri trén mat bang
xuong, quyét dinh chia 1am 5 nhém phu tai.

Vi di biét duge kha nhiéu théng tin vé phu tai, ¢6 thé xdc dinh phu tai
tinh todn theo cOng suit trung binh va hé sé cuc dai. Tra bang véi nhém may
co khi: ;

k., =0,16, cose = 0,6
a) Phu tai tinh todn cua nhém |
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Bang 2.16. Danh sach may cho s¢ dé phan xudng SCCK

| _Sethaty | Tén may §6 Ivang Loai Cong suat, kW | Ghlcha
Bd phan may
1 May cua kiéu dai 1 8531 1
2 Khoan ban 2 NC12A 0,65 B
5 May mai thd 1 PA274 28
6 "May khoan dimg 1 2A125 45 |
7 May bao ngang 1 736 45 B
8 May xoc 1 7A420 28
N 9 _May mai tron van nang 1 3A130 45
10 May phay réng 1 5D32t 4,5 _1
11 May phay van nang 1 5M82 7
|12 May fién ren 1 1A62 8.1
13 May tién ren 1 (X620 10
14 May tién ren 1 136 14 ]
15 May tién ren 1 1616 45
16 May tién ren 1 1063A 10
B 17 ‘May tién ren ! 136A 20 ]
86 phén ip rap
18 .| May khoan dimg 1 2118 0,85
19 Cau truc 1 XH204 242
2 May khoan ban 1 HC12A 0,85 ]
26 B& dau tang nhiét 1 85
27 May cao 1 1
30 May mai thé 1 3M634 28
86 phén han hgi
31 ‘May ren cat lién hop i HB31 1,7
33 Méy mai pha 1 | 3M634 2.8
L) Quat 16 rén 1 15 ]
38 May khoan dimg 1 2118 0,85
N Bo phan sifa chia dién
41 B& ngam dung dich kiém 1 3 ]
42 BE ngam nudc nang 1 4
43 May cudn day 1 12
47 May cuén day 1 1
48 B& ngam cé tang nhiét 1 4
49 Tasay 1 3
| 50 ‘May khoan ban 1 0,65
52 May mai thd i HC12A 28
5 Bén th nghiem gt bi dién i 3M634 7 ]
B& phan due déng B .
% B& kh(r ddu ma 1 4
56 Ls dign 8€ luyén khuan 1 3
57 L6 dién dé nau chay babit 1 10
58 La dien ma thiéc 1 33
60 Qual I6 duc déng 1 1,5
| 62 May khoan ban 1 NC12A 0,65 ]
64 May udn cac tam méng 1 C237 1,7
65 May mai pha i 3A634 28
66 May han diém 1 MTP 25 kVA |
69 Chinh luu selenium 1 BCA5M 06 k% =25%

Cac thiét bi khéng c6 trong bdng la cdc thiét bi khong dung dién hodc
ban lam viéc.
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Badng 2.17. $6 liéu tinh toan nhém 1

[ Thir s s6 Ki hiéu Pao kW
w Tén thidt bi Iugng trén mat bing 1 may toan bo Lo A
1 May cua kiéu da) 1 1 1 1 2,53
2 Khoan ban 2 2 0,65 13 2x1,65
5 May mai thé 1 5 23 23 582
6 May khoan ding 1 6 45 4,5 11,39
7 May bao ngang - 1 7 45 45 11,39
8 May xoc e 8 2.8 28 7,09
n=7, n =4
. N 4
n'=—===057
n 7
. P 23+45+45+2,8
pr= - =0.86

"P, 1+13+23+45+45+28
Tra bang duoc ny,, = 0,69 — n,, =0,69.7=483~5
Tra bang v6i k, = 0,16 va n,, = 5 dugc k,,, = 2,87
Phu tai tinh toan nhém 1

P,=2,87.0,16.16,4 = 7,53 kW

Q, = 7,53.1g0 = 7,53.1,33 = 10,04 kVAr
Céic nhém 2, 3, 4, 5 tinh todn tuong tu, kél qua ghi trong bang

b) D€ tinh phu 1di chiéu sdng, ldy sudt chiéu sdng chung cho xudng la
P, =12 Win?

P_=P,S = 12.50.20) = 12 kW.
¢) Phu tdi tdc dyng tinh todn toan xuong la:

5
P,= kg D Py =0,85(7,53 +25,18 + 23,1 + 10,8 + 18,44) = 85,05 kW.
|

Phu tai phan khang tinh toin toan xudng
Q. =85.05.1.33 = 113 kVAr
Phu tai toan phan clia xudng (ké ca chiéu sang):

S, = (85,05 + 12)% + 1132 = 148,92 kVA
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2.8.2- So @0 nguyéen li hé thong cap dién cho xudng

Dé cap dién cho cac dong co may cong cu, trong xudng du dinh dat mot
ti phan phdi nhan dién tir TBA vé va cdp dién cho 5 th dong luc dat rdi rdc
canh tuong phan xudng, moi ti dong luc cap dién cho 1 nhém phu tai.

Pat tai th phan phoi cia TBA mot dp t6 mat dau nguén, day dan dién vé
xudng bang dudng cip ngim:

Th phan phdi clia xuéng dit 1 4p t6 mat t6ng va 6 4p t6 mat nhdnh cap
dién cho 5 (1 dong luc va 1 ta chiéu sang.

Ti dong hye duogc cdp dién bang dudng cdp hinh tia, diu vao dat duo
cach h - cdu chi, cac nhanh ra dat cdu chi.

Maéi dong co mdy cong cu duoc diéu khién bing mot khoi dong tir
(KDT) dat trong ta dong luc hoic trén than mdy, trong KDT ¢6 role nhiét
bao vé qua tai. Cic cau chi trong til dong luc chu yéu bdo vé ngan mach,
dong thoi lam du phong cho bao vé qud tai cua khai dong tir.

Theo yéu cdu cla bén A, cic phin tir cia hé thong cdp dién cho xudng
co khi déu dugc chon diing thiét bj ctia Nga via Nhat Ban.

So d6 nguyeén li hé théng cdp dién cho trén hinh 2-19.

2.8.3- Lua chon cic phan tir cua hé théng cap dién
1. Chon cdp tir TBA vé ti phan phéi cia xuong
Lo S 14892
BU,, V30,38
Chon cép déng 4 181 cach dién cao su ¢ vo thép tiét dién 70mm’, cé:
[, =260 A - CPI' 3 x 70 + 1 x 50)

2. Chon dp t6 madt déu nguén ddt tai tram BA loai A3140 ¢o
=300 A

=2265 A

!

Jdin
3. Chon tii PP cua xuong
- Ap t6 mat tdng, chon A3140 nhu 4p t6 mat diu nguon.
- 6 nhdnh ra, chon dp t6 mat A3120c61,, =100 A
Tra bang chon ti phan phéi loai [TP-9322.
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Hinh 2.19. So d6 nguyeén li hé théng cap dién cho xudng cd khi
3 - af ) e - 2 ra - »
Bang 2.19. Thong so ki thuat cua ap té6 mat chon
[ . - : - - o '1
Loai A Uy, V 1. A L ciens KA |
H PR e —— —— e e S ——.
t 1
A3140 500 600 25
A3120 500 100 15
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4. Chon cdp tir tu phdn phéi t6i cdc td dong luc
Cap tir ta PP téi ta DLI.
k J,>[,=19A

Lgn  1,25.100
> =
ke loZ =15 1,5

Vi cap chon duén dat riéng timg tuyén, k,, = 1.

Két hop hai diéu kién chon cdp déng bon 15i ti€t dien 10mm’® cé
I,=85A > CPI'(3 x 10 + 1 x 6).

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

=833 A

Bang 2.20. Két qua chon cap tir ta PP téi cac tu BL

Tuyén cap L, A Feip mm? I, A
PP-BL1 19 10 85
PP-BL2 63,75 10 85
PP-BL3 58,49 10 ’ 85
PP-BL 4 2737 10 85
PP-BLS 46,63 10 85

Vi xuéng cich xa tram BA (200 m), khéng can tinh ngén mach dé kiém
tra cap va dp t6 mat da chon.
5. Lua chon cdc tii PL 5

Ciéc td dong luc déu chon loai ti do Lién X6 (ci) ch€ tao CI162-7/1, ddu
vao cdu dao — cdu chi 400 A, tdm dau ra 100 A: 8 x 100 A.

CO - 400A
A3140 {] cc - 400a
IRINBURR A BRI
soasize O 0 0

T0 PP 8 x 100A

TabL
Hinh 2.20. Sa @6 ti PP va td BL xudng co khi
Chon cau ghi cho i L 1.
- Ciu chi bdo vé mdy cua kiéu dai | kW
I.>1, =253A
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[ > 2,535
do = 2, 5
Chon I,. =30 A.
- Cau chi bao vé may khoan ban 0,65 kW
I,>1, =165A
[y 5165
de = = 2~5
Chonl, =30 A
- Cau chi bao vé mdy mai tho 2,3 kW
I, >1,.,=582A
3.5,82
.2
y 2,5
Chonl,., =30 A
- Cau chi bao vé may khoan ding 4,5 kW
[, >11,39 A
5.11,39
>
§ 2,5
Chon I, =30 A.
- C4u chi bao vé mdy bao ngang 4,5 kW
Chon I, =30 A.
- Cau chi bao vé may xoc 2,8 kW
I, >7,09 A

5.
> % = 14,18 A.

=506 A

=33A

1, =11,64 A

L

=22,718 A

Chonl, =30 A.
- CAu chi téng ta PL 1:
Idc 2 Iu phém — 19’06 A

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

ChonI, =200 A

Céac nhém khdc chon I, cau chi tuong ty, két qua ghi trong bang.

=29,7A
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6. Lua chon ddy ddn tir cdc ti PL tdi titng dong co
Tat ca day dan trong Xudng chon loai day boc do Lién X6 (ci) san xuat
ITPTO dat trong ong sat kich thuac 3/4", k. = 0,95.
Chon day cho nhém 1:
- Day tr i DL 1 dén mdy cua kiéu dai | kW
Chon day 2,5 mm’ cé I,=25A
0,95.25>2,53 A.
Ket hop véi I, = 30 A

0.95.25> %Q: 10A

- Day tir td DL 1 dén mdy khoan ban 0.65 kW
Chon day 2,5 mm’, khong cin ki€m tra.

- Day tir ta DL 1 dén mdy khoan dimg 4,5 kW
Chon day 2,5 mm’

095.25>11,39 A
(,95.25> ?: 10 A

- Day 1t DL 1 dén cic dong co khdc déu cb cong suat bang hoac bé hon
4.5 kW, tat ca déu chon day 2,5 mm’.

Céc nhém khdc cung chon tuong tur, két qua ghi trong bang 2.21.

- Theo yéu ciu an todn dién, cic thiét ké cii, vo cdc thi¢t bi dién bang kim
loai binh thudng khong mang dién duge noi true 1iép vao day trung tinh may
bién 4p (day N), trong mang 3 pha 4 day. Pé an toan hon, sit dung mang 3 pha 5
day, ngudi ta kéo thém 1 day trung tinh goi 1a day dat ki hicu E. Tiét dién day E
bang ti¢1 dien day N va vo cdc thiét bi dién bang kim loai binh thudng khong
mang dién duge ndi truc ép vao day L. ,

- Khi thi cong, nguti ta kéo cdp 4 161 va day E di song song véi cdp 4 101.

- Cich nét day: 3 rudt cdp chinh néi vao 3 cuc dp té6 mat, day N noi vao
thanh dan dat ¢ duéi (d va cich dién véi vo ti. Day T néi truc tiép vao vo ti
di¢n. Tir vo th dién néi vao vo dong co.
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Biang 2.21. Bang lua chon cau chi va day dan

| Phutai Day dan ) Cau chi
2 : = Dmi!ng = L.
Tén may Pim M3 2 s A Ma Ly
KW Lin A higu ‘l;let dién klr::éz:)ng hidu I,
1 2 3 4 5 6 7 8
Nhém 1
May cua kiéu dai 1 2,53 TPTO 25 314" 1I4-2 { 100/30
Khoan ban 0,65 5,06 11PTO 25 314" 1111-2 | 100/30
| May mai tho 23 5,82 TIPTO 25 3/4" 1M1-2 | 100/30
‘Méay khoan dimg 45 11,39 1TPTO 25 314" 1H-2 | 100/30
‘May khoan ngang 45 11,38 [IPTO 25 314" 1ri-2 | 100/30
| May xoc 28 7,09 11PTO 25 34" ITH-2 | 100/30
Nhém 2
May mai tron van nang 4,5 11,39 11PTO 4 3/4" | 1111-2 | 100/40
May phay ring 45 11,39 | IIPTO 4 34 1E-2 | 100/40
Méy phay van nang 7 17,7 [1PTO 4 34" [14-2 | 100/50
‘May tién ren 8,1 20,5 TPTO 4 3/4" 1111-2 | 100/60
‘May tién ren 10 2532 | TIPTO 4 314" 1111-2 | 100/60
May tién ren 14 355 TPTO 6 3/4" 11H-2 | 2501100
May tién ren 45 11,38 1PTO- 25 34" HH-2 | 100830 |
May tién ren 10 2532 | 1IPTO 4 3/4 1[H-2 | 100/80
May khoan dimg 0,85 2,152 | 1IPTO 25 RILY 1H-2 | 100/30 |
Nhém 3 B
May tién ren 20 50,64 TPTO 16 3/4" 11H-2 | 250/150
Cau truc 24,2 61,28 [1PTO 16 3/4 I1H-2 | 250/150
May khoan ban 0,85 2,152 PTO 25 3/4" [TH-2 | 100/30
BE déu tang nhiet 25 633 | MIPTO 25 314" I1H-2 | 100/30
| May cao 1 253 | TIPTO 25 3/4" MH-2 | 100730
May mai tho 28 7,09 TIPTO 25 34 1TH-2 | 100/30 |
May nén ¢t lien hop 17 4305 TIPTO 25 34" ITH-2 | 100/30 |
May mai pha 28 7,09 1IPTO 25 34" [H-2 | 100/30 |
Quat 16 ren 1,5 3,798 | LIPTO 25 34" ni-2 | 10030 |
méy khoan ding 0,85 2,152 11PTO 25 34 111-2 | 100/30 |
Nhém 4 N
BE ngém dung dich kiém 3 7,16 LIPTQ 25 3/4" [1H-2 | 100/30
| B&ngam nudc nong 4 10,13 [ 1IPTO 25 3/4° ITH-2 | 100/30 |
| May cuon day 1,2 3,04 [ 11PTO 25 3/4' IH-2 | 100/30 ]
| May cudn day 1 2,53 1IPTO 25 34" MH-2 | 100430
B& ngam c6 tang nhiét 4 10,13 | {IPTO 25 /4 [H-2 | 100/30
T sdy 3 78 1IPTO 25 34" 1111-2 | 100/30
May khoan ban 0,65 1,65 11PTO 25 3/4" THI-2 | 100/30
May mai thé 28 7,08 T1PTO 25 34 [1H-2 | 100/30
Ban thix nghiém thiét bi dién 7 17,73 | 1IPTO 25 34" JIH-2 | 100/40 |
Chinh lwu Selenium 06 152 | 1PTO 4 34" (1H-2 | 100130 |

T AP gy
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Tiép bang 2.21

. - P 2 S N ) 5 _8 L7 1.8 4
| Nhems | b i}

. BEkhu dauma |4 T 1043 [ 1PT0 25 34 | 1H-2 | 10030
| Lo dé luyén k khuon I A _I_IEO______ 25 Ry HH-2 | 100/30
Lo d€ nau chay babit ) 10 | 2532 | IIPTO 25 34" _]_l[_{___g______10_0{@9____
Lo dien ma thide 35 [ 633 [wPTO | 25 314" -2 | 710030 |
Quatlodicdéng | 15 | 38 [[PTO|__25 _y4 o IH-2 1 100130 |
May khoan ban 065 | 1,65 | 1IPTO 25 & | -2 [ 100730
May usn cac tam méng 17 | 4305 | 1IPTO | 25 34 (-2 | 100130
| May mai pha 28 708 [ TIPTO 25 [ a4 |2 ] 100/30 |
| May han diém 13 [ 73202 [nPto | 4 ] s34 [ 1m-2 | 100480

7. Lua chon khoi déng tix cho cdc dong co dién

Khoi dong tir = cong tac to + role nhiét. Vi vay viéc chon khoi dong tir
chinh 1a chon céng tac 1a va chon rd le nhiét. Cic diéu ki¢n chon va kiém tra
cong tac to va khoi dong tir & bang (1-8) chuong 1. Theo yéu cau ciia bén A,
cic khoi dong tir duoc chon cua hang Mitsubishi Nhat Ban.

- Chon khdi dong tir cho nhém 1.

+ Chon khéi dong tir cho déng co mdy cua kiéu dai:

Pde 2 Pdm = ]' kW
=2,53A

IdmRN = Idm

Tra bang, chon cong tac 16 S— N10 KP (cx), Py« =4 kW, I,k =20 A

Ro le nhiét TH-N18KP(cx), I un =

2+3(25A)

+ Chon khoi dong tir kép (dao chiéu quay) cho dong co khoan ban:

Pk =P, =0,65 kW
Liorn = Iy = 1,65 A

Tra bang, chon 2 cong tic to S — 2x N10 KP(cx), Py = 4 kW, I, =20 A.

Role nhiét TH-N12KP(cx), [ un = 1.4+ 2 (1,7 A).

Khoa lién dong co khi UN-ML11(cx)
+ Chon khai dong tur kép cho dong co may mai tho:

P, >P, =23kW
5.82A

IL}mRN ldm

Tra bang, chon 2 cong tic to S — 2x NI10OKP(cx); Py« =4 kW, L.« =20 A.
Role nhiét TH — N12KP(cx), Ly,an =
Kho4 lién dong co khi UN — ML11(cx)

+ Chon khai dong ti kép cho dong co may khoan ding:
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Ly = lm = 11,39 A
Tra bang, chon 2 cong tic to S 2x NI1KP(cx), Py = 3,5 kW, [« =20 A.
Role nhiét TH — N18 KP (cx), [;,en =9 + 13 (11 A).

Khoa lién dong co khi UN - MLI11 (cx).
+ Chon khdi dong tir kép cho dong co may bao ngang:
Pk 2 Py =45 kW
Logn = Ly, = 11,39 A
Tra bang, chon 2 cong tac to S — 2xN11KP(cx), Py = 5.5 kW, I =20 A.
Role nhiét TH-N18KP(cx), I, xn =9+ 13 (11 A)
Khoad lién dong co khi UN - ML11 (cx)
+ Chon khai dong tir kép cho dong co may xoc:
Py 2 Py = 2,8 KW
Limen = Id;n =7.09 A
Tra bang chon 2 cong tic 10 S — 2x N10 KP(cx), Py, = 4 kW, I, . =20 A.
Role nhiét TH — NI12KP(cx), [on = 5,2 + 8 (6,6 A)
Khoa lién dong co khi UN — ML11 (cx).
Chu y:
- Pién dp cich dién (U, ,) gilra cac pha va gilta pha véi dat 1a 690 V.
- Dién 4p lam viéc dinh mic (U,,,) = 380 V + 440 V. Vdi dién 4p nay,
cong tic to c6 thé dong cit & cong sudt dinh mic (P,_,) ma tiép diém cia né
khong bi mai mon, dam bao tudi tho.

- Dién dp dinh muc cuon day (Uy, ) nam cham dién dé dong cét cong
tic to dugc chon giéng nhau bing 220 VAC.

- Céng tic to, khoa lién dong co khi, role nhi¢t khi mua vé riéng biét
nhau, sau d6 duogc 14p rdp lai v6i nhau theo trinh

Néu 1a khai dong tir don, ta lap cong tic to véi role nhiét bang khép néi,
ki hiéu MSO — N[,

Néu 13 khdi dong tir kép, khod lién dong bang ca khi dugc lap giira 2
cong tic to bang kHép néi, sau lap role nhiét vao 1 trong 2 cong tic to bing
khop n6i. Nha san xudt da ché tao cdc khdp néi phit hgp, chinh x4c, chic
chan. Ki hiéu MSO — 2x N[

Cac nhom khéc chon twong ty, két qua ghi vao bang 2-22.

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

Trén day la toan bo thi€t k€ mang dong luc. Néu ¢d yéu cau thiét k&
chiéu sdng, tinh todn bu nAng cao cos¢ hdy tham khao & cac chuong sau.
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Chuong 3
THIET KE TRAM BIEN AP - PHAN CO KHi
DUONG DAY VA NOI DAT CHO COT

3.1. TINH TOAN DAY DAN

Muc dich tinh toan day dan dudng diy tai dién la xac dinh céc dai
lugng do vong f, luc kéo cua day tic dung lén cot T,. Cac dai lugng nay cin
thiét dé kiém tra khoang cédch an toan tir day din dén mat dat, dé lua chon
kiém tra cOt, X2, méng trong c4c 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 khong

Bang 3.1. Phan loai duéng day trén khong

Déng cép duding day cg':g:é’n‘;!zg;:f/) Loai hé dung dién
| >35 Bét ¢t loai nao
35 Loai 1 va 2
1 35 Loai 1
1-20 Bét c1t loai nao
] <1 Bat ctt loai nao

b) Quy dinh vé hé s6 an toan

Trong thiét k& phan co khi dutm g day thudng dung hé s6 an toan:

_ O

ch

(3-1)

Trong d6: o Ung suat giéi han cla day dan (hoac day chdng sét, N/mm?,

o,, Ung suit cho phép cla vat liéu ché tao day dan, N/mm’.
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Bang 3.2. Tri s& cua hé sé an toan theo quy dinh

" Hé s
Tinh ihat khu Vch B ch t_l_nh day dén S Cantoan,n |
Emﬁwong dancu { D&y nhigusg 2
~ | Day mét sgi L ) o 28
-_NOT dong dan cu va | Day nhom nhleu sal 1|et d|én 10| thleu 120mm o o 25
khodng wuot quen | Day déng nh|eu sdi, it dle_n_t@ th|eu 70 mm’ o » 25 _—
trong Day thep tiét dlen (6] 25r;m B N o 2,5
Cécdaytencotétdenionhon 1 2
L 1 Day AC vai moi tigt dien e

Ghi chit:

- Nhimg noi khong dan cu: déng ruong, rimg ndi, ving khong cé nha
ctra hoac nha cua thua thét, mac du ¢d ngudi va mday moc ndong nghiép qua
lai. Vuon tuge, cong trinh tam thoi v.v...

- Nhimg noi déng dan cu: x6m lang. dudng pho, xi nghiép, truong hoc,
bén song, cang, ga x¢ lira, bén xe, cong vién v.v...

- Khoang vugt quan trong: PDudng day chéo nhau, di song song nhau, di
st dudng day thong tin, vuat dudng (xe lira, 6t6). vuot song, di trén cau, dé
dap v.v...

3.1.2. Quy dinh vé cac s6 licu khi hau ding trong thiét ké

Bang 3.3. Cac ving khi hau tinh toan

Didu kien tinh toan - {V"::g kh'::la“r e
Khi nhiét dé khong khi thp nhat | Nhietgg 0, °C 5 | 5 | 8| 5|
__________ . | Técdogév.mis L A U

| Khi nhiet do khang khi cao nhat [ Nhietdeo,°c 40 | 40 [ 40 | 40
L - | Tecdogov.ms EEERENEN
Kh ca béo Nhiét do 0, °C 5 | 25| 25| 25
. o ] Téc do gid v, mis 25 | 30 | 35 | 40 |

Ghi cha:
- Ngodi 4 ving khi hau ké trén, con ¢ ving dat biét gié bao rit 16n
v =45m/s. Khi tinh todn duong day qua vung nay lay 8 = 25 "C.
- Cdc i 6 vé 16c do gid cho trong bang tng voi chiéu cao cot < 30 m.
Néu chi€u cao cét 16n hon phai nhan vdi hé s6 k:
30 - 50 m k=115
50 70m k=125
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70 - 100 m k=1,40
> 100m k=150
- Néu tuyén day di trong phé, ma nha cira ¢6 chiéu cao trung binh hon
2/3 chiéu cao cot thi t6c dd gié c6 thé 1ay nho di 20%.

3.1.3. Tai trong co gidi tac dong lén day

Day dan va diy chéng sét chiu nhitng 1ai trong co gidi chu yéu sau day:

- Tai trong do trong luong ban than day.

- Tai trong do gié théi Ién day trong khoing cot.

- Tai trong do dan nd nhiét.

Trong tinh todn thudng ding khdi niém ti tai. Ti tai la phu tai co gidi tac
dong lén d6 dai 1m day 6 1€l dién Imm’, don vi (i tai 1A N/m.mm”’.

a) Ti tdi do trong luong bdn thén ddy

8o p
= 20 N/m. 3.
B = Toog VM (3-2)
Trong do:
- g,: Trong luong ri¢ng ciia vat liéu ché tao day N/dm'

V6i day van xodn, can chi y chiéu dai thue 1& 16n hon.

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

Cong thic rén dung cho day mdt chat [déng (Cu), nhom (Al), thépl;
véi day phic hop AC, g, xac dinh theo cong thirc:

_ n gala +gctc 2 i
g, = (1,02 = 1,03) L000F . N/m.mm (3-4)

Trong do:

- g 8¢ Trong lugng riéng ciia nhom va thép

- F,, F: Tiét dién phan nhom va phdn thép

- F =F, + F. Tiét dién day phirc hgp ca nhom va thép.
b) Ti tdi do ap luc gio lén ddy

- Stic ép cua gid 1én Im day:

_9,81.a.CdVv’

P = 100016 , N/m (3-3)
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- Ti tai cua gi6:

P 9,8laCdv? ,
82 = F T l000.16F ' /mmm (3-6)

Trong dé:
- otz 12 hé s6 biéu thi su phin bé khong dong déu ciia gi6 1én khoang cot.
v=25Sm/s—a=1
v=30m/s a=0,85
v=35m/s—a =075
v=40 m/s —a =0,70
- C: hé s6 dong luc hoc cua khong khi, phu thudc vao bé mat chiu gié.
Véi day ¢6 duong kinhd <20 mm > C=1.1
Vi day ¢6 dudng kinhd > 20 mm —» C=1,2
- d: duong kinh day, mm.

- v: 18c 49 gid, m/s.

c) T tdi tong hop

g = Ver + g5 . N/mmm’ (3-7)

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

a) Khodng vuot téi han
- V6i day 1 chat (cung 1 loat vat liéu)

[th = ch\/ a(zbdo 2mm) (3'8)
8bio ~ 8]

- Véi day phic hop:
=G ( 24(1(6[‘);10 B emm) (3_9)

Ilh — Yep 2
[ 8bio ] _ ( 80min ]
& AChio O ACOmin

Muc dich xac dinh /,, dé biét duoc, v8i mot khoang cot ndo d6, ting sudt

[6n nhat s& xuat hién khi nao.
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b) Phuong trinh trang thai
- Véi day mot chat:

262 2.2
G- —Fl =0, -—[giz—ﬁ(en -8,.) (3-10)
24pc> 24pc2 B
- Véi day phuc hop:
22 252 o
GACn - __g“T = GACm - gm2 - BAC (On - exn) (3‘1 l)
24BacSacn 24BAcOacm  PAC

Phuong trinh trang thdi duoc str dung khi can xac dinh (ng suat & trang
that "m" va khi da biét ting suat & trang thai "n". Thudng giai phuong trinh
nay dé tim ng suat & 0_,, sau d6 xac dinh d6 vong cla day.

c) Do ving [ i
Po vong la khoang cdch theo B o ?,I\
phuong thing dimg tir diém thap nhat ] f

cua day dan trong khoang cot dén
diém treo cao ctia day, ki hiéu do
vong 1a f.
Cong thifc tinh d6 vong cua day:
- Véi day mot chit:

L 7
12
f:—gl_ Hi 1. Mb t d6 vé 2 da
866 max inh 3-1. Md ta do vong cua day
- V&1 day phuc hop:
2
=g B (3-13)
8GACGmax

Trong cac cong thic trén tir (3-8) + (3-13)
- 6,;;; ing suat cho phép cha vat li¢u ché tao day xic dinh theo (3-1).
- o: Hé s6 dan nd dat cua vat liéu ché tao day.
- o, Hé s6 dan n& dai ctia nhdém (A).
- o, Hé 86 din nd dai clia day nhom 16t thép (AC).
o = o.F. +ao,E4
A E. +aE,

az 2
FC

3-14

(3-15)
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- a: He s dan no dai ctia thép.

- E: Modun dan hoi cia vt liéu ché tao da'y.
- E,: Madun dan héi cua nhom.
- E.: Modun dan héi cua thép.

- E,c: Modun dan héi cia day phic hop (AC).

EAC =

ali, + E.

1+a

- B: H¢ s6 Ko dai dan hoi cua vat liéu ché fao day.

- BAc: Hé s6 kéo dai dan héi ctia day AC.

1
BAC - m
- O ac i OACOmin - UME suat ddy AC khi bao va khi nhiét do 6,
E,. -
G AcOmm = IG,‘\CP - ((x‘i\ - a’AC)(OO - Omln)] _FA_(
‘A
S pchio = [Oacp (s - AN By - Bg,)] JAC
A

Trong d6:

- 8,: Nhiét dé mdi trudng ché tao day, 18y 0, = 15°C

(3-16)

(3-17)

(3 -18)

(3-19)

Bang thong s6 sau day cho phép xac dinh ing suit cho phép. modun
dan hdi va hé s3 dan nd dai theo nhiét do cia cic loai day dan.

Bang 3.4. Bic tinh co li cua day dan

Vit liéu ché tao day dan Trong lmg‘rleng g“‘ G NIMM? { E, Nlm—‘ a, d6
Bang cing ] 812 | 382 | 210t | 17108
| Ddng db B 87,2 528 127.10° 18.10°
Nnom ] i %5 157 | 616.10° | 23.10°
Thép don . 77 B 540 198. 103. 12.1{)’_*__4
Thép bén 77 685 | 196.10° | 12.10°
Thép trang AC va day thép chéng sét 77 |11 1l5 | 196107 1210
d) Cong thiic tinh sic kéo cua day
-Véiddy Ichat: T=o0.F N (3-20)
- V&i day AC: T=06,cFic N (3-21)
Trong d6: F,.=F, + F,, mm’ (3-22)
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e) Xdc dinh khodng cdch an toan tai diém bdt ki

Ngoai viéc xdc dinh do -
vong f d¢ Kiér tra khoang cich Cx -
an toan tr diém thap nhdt cua \1)’\__!/
day téi mat dat h,, con can
kiém tra khoang cach an toan h
tai diém bat ki néu mat dat h h
khong bang phang. D6 1a ché
duong day tai dién vuot dé,
duong xe lira, duong 616, vuot

duong day thong tin, duong 7777777 7
day di¢n ha 4p khac v.v... Hinh 3-2. Xac dinh khoang cach an toan

Khi thiét k& dudng day can dam bao khoang cédch an (oan theo quy
dinh. Mot vai s6 liéu thuong dung duge ghi 6 bang dudi day:

Bang 3.5. Mot s6 khoang cach an toan tai thiéu

. e Khoang cach an toan tdi thiéu
Butng Khoang f;":‘ ;"ag.’ta:‘nm' thieu khi cac \?ufsng day dl rém mdt cjt
Gy e oSBT L hogechéomhaum
Ving khong Viing déng déan cv, Vdi dudng day V@i duang day
dancy | khoangvitquantrong | . dién e, m thongtinm __ |
| 04kv 5 ) 6 B T A
| 6:35kV ) 6 . 7 2 2

3.2. TINH TOAN COT

3.2.1. Noi dung tinh todn thiét ké cot

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

b) Tinh todn kiém tra

- VGi c6t trung gian can tinh toan ki€ém tra trong trudng hop lam viéc
binh thudmg (day khong dt) va didu kién bio 16n.

- Vi cot gbc can kiém tra trong trudng hop [Am viéc binh thudng, cot bi
kéo vé mot phia do sitc kéo cua day din & hai nita khoang cot. Muc dich
kiém tra xem cot ¢6 can dat day néo hoac dang cot kép hay khéng.
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- Vi cot 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.
.+ Truong hop dit mét day 0 ngoai cung, day ngoai cling con lai sé gy
mémen xoan 16n nhat chd tiét dién dat xa.

3.2.2. C4c loai cot

Trén duong day trong hé thong cip dién tir 35 kV trd xuong, thudng
dung hai loai cot bé tong cot thép.

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

Cot li tAm dugce ché tao hat ¢& cot 10 m va 12 m (LTI10, LT12) va céc
chan d¢ 6 m, 8 m. Tir day, tuy theo vi tri st dung thuc t€, s€ tao ra cac cot co
chiéu cao khic nhau: 10 m, 12 m, 16 m, 18 m, 20 m. Viéc ghép néi gira cac
cdt 10 m. 12 m véi chan d€ duoc thuc hién bang cach ghép ming song hoic
mat bich.

b) Cét vuong (ki hiéu H)
Cot vudng duoc ché tao tai xi nghiép, hoic cé thé ché tao tai chd (tai co
quan, tai ché tuyén day).

Cot vuong duge dung chua 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, xdm. Do cao
7,5 m, 85 m (H 7,5; H 8,5) dung cho cic dudng truc & thon, xa. Bo cao
9,5m, 10,5 m (H9,5; H 10,5) ding & cac vi tri cot vugt & thon, xa.

Sa bo ¢6 thé lua chon loai cét cho cic loai dudng day theo bang sau:

Bang 3.6. Pham vi s(r dung céc loai cot

. Trung ap (kV) Ha ap 0.4 kV
Loai cot e R
6-10 | | 22-35 Truc chinh Ngd, xém
LT10,LT12 X 1 X X
Hes :
H75 x x
H65 x

3.2.3. So do tinh toin cét

y  So db tinh todn, kiém tra kha nang chiu udn cha cic loai cot trung gian,
¢ot gbc, cot cudi trong trang thdi 1am viéc binh thudng cho theo bang 3.7.
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Bang 3.7. So dé tinh toan cét

Loai cét S0 d6 dau day trén cot $d dé tinh toan
CECER . P, —- 1Py —=
, P N ZPd .
Cét Trung gian "
8- 10kV P. — Pe =
22-35kV
777777 777777 Y T
teee seee 4Py —= 4Py —
sofe e 4Py —=
Cét Trung gian P, — P, —~
0,4 kV ‘
W% 77'% oA . -
3P, — P, = ]
», —f
C()t gOC Pc . pc —a]
6-35kV
T T
4T, AT, -
=
Cot goc P, — P, —
0,4 kV
G G
LB 4 — 3T, — 1T,
R —— 27,
Cot cudi P, gp—
6- 35 KV ]
777777 7777 s 77
2vee IS a7 aT
s B ¢ |t
Cot cubi P, —— J—
0,4 kV
7777 W a T Vs r 77 ]
Ghi chu:  -P,, P. : Ap luc gi6 lén day, lén cot
: Luc kéo cua day 1én cot.
TTTK CAP OeM
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Chi can tinh todn kiém tra xoan véi cot dudng day trung dp, vi cot ha dp
treo 4 day hoac 8 day (di 2 tang), néu din mot day ngoai cung ciing khong
gy mémen xoan 16n cho cot.

So dé tinh todn xodn cho ¢t cudi trung ap véi hai céch treo day cho
trén hinh 3-3.

1 2 3 2
 — 1 3
/. ; /L___.—‘
Taq
APy
7777 W4

Hinh 3-3. S0 d tinh toan xodn cho ct trung ap.
Khi dat day ngoai cung 3, Iuc kéo day 1 (T,,) gdy mdmen xoan cho cot

Cic luc tdc dong lén cot trong cdc so do tinh toan duge xdc dinh theo
cdc cong thirc sau day:
a) Luc gio tdc dong lén cot

P, = %a.cﬁp, N- (3-24)

Trong dé:

- o, C: xem chii thich & cong thic (3-6)
- v6i cot phang C= 1.5

-vél cottron C=0,7

b) Luc gio tdc dong lén day

Luc gié tdc dong 1én day trong mot khoang cot dai /, tinh véi hudng gié
théi thang géc véi tuyén day.
9,81

P, = 16 a.Cvid.l, N (3-25)

¢) Luc kéo cua day dan lén cot

Luc kéo cia mot day din tiét dién F(mm?) Ién c6t duge xdc dinh theo
cong thic sau:

T=0c.F, N (3-26)
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Trong dé:
-0 =0y, néul<l,

-G =0, néul>1

3.2.4. Tinh toan kha nang chiu uén cua cot bétong cot thép

Tinh todn cdt bétong cat thép thudong dung phuong phap trang thai gidi han,
nghia 1a tinh todn theo kha nang bén chic clia vat liéu.

Cong thic téng quat dé kiém tra kha nang chiu uén vdi tiét dién (thuong
dung 11é1 dién sat mit dat) cua cot bétong cot thép:

M, <M, (3-27)
Trong dé:
- M,; mémen tinh todn cia téng cac luc tic dong lén riét dién sat mit
dat cua cot.

a
M, =nM:=n.Y M;, Nm (3-28)
1

vOi n: hé s6 qua tai (tra bang 3.8).
- M, Mémen uén cho phép, d6 12 siic bén gidi han chiu uén cia tict
dién sdt mat dat cua cot.

Bang 3.8. Hé sb qua tai trong ché dd binh thudng va su cé

T_ Tal trong Ién cot vi méng n

_Trong lugng cét, méng, day va cac phu kién 1.1 —W
Ap Iuc gio fen cot 1,2 |
Ap Iuc gi6 1én day 12

Tai tronlé ngang de luc kéo cﬁe_ludéy i - _ _ ) B 13 B

- M:: Téng mémen ngoai luc tic dong lén cot.
Véi cot trung gian: My = M, + M,
Vi cot gbc: M = My, + My, + My
Vi bt cudi: My = My, + M,
- M,;: Momen do luc gié tac dong 1én day gay ra.
- M,..: Momen do luc gi6 tic dong lén ¢t gy ra.
- M- Momen do luc kéo cua day gay ra.
Ghi chu: Cic tai trong thang dimg (trong luong cot, xa, sit, day, tai
trong xay lap) binh thudng khéng gy momen uén véi cot, nhung néu qua
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trinh lam viéc, cot bi uén cong thi cic tai trong nay ciing gdy nén moémen
udn véi cot. Trong truong hop cin thiét, cAn ké dén mémen uén nay, ngudi
ta lay tang tri s6 M, 1én 10%.

Sau day la cach ap dung thuyc té€ céng thic (3-25) cho ting loai cot.
a) Cot li tdm (cot tron)

Vi cot li thm, nha ché tao thudng cho luc ddu cot P

. VI th€ diéu kién
an toan cua cot khi chju uén la:

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

Trong d6:
- P, Luc tinh todn quy vé diu cot, N.
- h: Chiéu cao tir dinh cot dén mat d4t, m.

b) Cot vuong (cot chir H)

Dé an toan, cdt vudbng phai duge kiém tra véi tiét dién réng, vi bétong
khong chiu kéo, chi yéu kiém tra do bén chiu uén véi cot thép. Dé dam bao
kha nang chiu momen uén M,, thi dién tich c6t thép & mot mat cot phai thoa
man diéu kién:

a =

Mll Mlt
= 3-30a
mm, R, (hy —a) mR,(h;-a) ( )

Trong dé:
- m: heé s6 diéu kién 1am viéc cha két cau:
m = 1,1 véi c6t diic tai nha may.
m = 1,0 véi cot dic tai ché.
- R, stic bén tinh todn cha thép, N/cm?, cho trong bang (3-9)

Bang 3.9. Sic bén tinh todn cla thép o,,, Nlcm?

Dang (ing suat CT3 CT5 25120
Kéo 20,600 23.500 33.400
Nén 20,600 23.500 33.400
cit 16,500 16.500 26.700

Hoic c6 thé tinh:
M, <M,, = mR,F, (h, - a) (3-30b)
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3.2.5. Kiém tra kha nang chiu xoan ctia ¢t bétong cot thép

Cbdt s& chiu momen xoan 16n nhat khi dirt day ngoai cling ¢6 khoang
cdch tlr diy dén cot 16n nhat. Khi dé momen xoin tac dong 1én cot:

M, = XT,, Nm (3-31)

Trong dé: X 1a khoang cach tir diém treo day ngodi cling dén cot, m.

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

: N AMO

=] :

Hinh 3-4. Két cau thép trong cot li tam

Cong thic tinh kiém tra thép dai
.
M, < 2m.m,.Ra7"F, (3-32)

Coéng thuc tinh kiém tra thép doc chiu xoan (thép doc phu)

M, < 2mm, :2 F, F, (333
!

Trong do:

- F,: Dién tich mat cat ngang 1 sgi thép dai.

- F;: Dién tich vong tron thép dar.

- u;: Chu vi vong tron thép dai.

- F,: Dién tich mat cat ngang 1 soi thép doc.

- a: Khoang céch giira 2 soi thép dai gan nhau.
b) Kiém tra xodn cot vuong

- Néu mua cot dic san can kiém tra:

Cong thic (3-30), (3-31) c6 thé ding dé tinh todn.

Kiém tra xodn cot vuong ing vadi kich thuGe cot vuong.
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Hinh 3-5. Tiét dién réng cot vuéng

- Néu cot dé tai chd, trude hét can kiém tra xem c6 can dat thép dai hay
khong theo cong thic:

Q+

My
<m.b.h,. 3-3
0.4 m.b.h, Ry (3-34)

Trong dé:
- Ry: Stic bén tinh todn cla bétong cot thép

- Q: Luc cat

}

f o

Hinh 3-6. K&t ciu thép chdng xo3n cdt vudng

Neéu theo cong thic (3-32) khong thoa man, can dit thép dai va thép doc
phu, tinh theo céng thic:

100My
=X 3-35
‘7 2mm,R, [} (3-33)
— UIMX
s 2mmaRaF,

Véi U, F, tng vai tiél dién cot vudng.
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3.3. THIET KE TINH TOAN KIEM TRA MONG COT

Moéng cot duong day tai dién trong h¢ thong cap dién tir 35 kV trg
xuong thuomg dung hai loai: méng chong 1at cho tat ca vi tri cdt va méng
chéng nhé cho day néo.

Khi tinh todn méng can 13y tri s6 an toan quy dinh cho umg loai cot ing
v3i ch€ do 1am viéc khéc nhau.

Bang 3.10. Hé s& an toan k cho méng chéng lat va chéng nhé

- _loaicgt | Chédabinhthugng | S¢ed |
__ Tmungganthang | 15 ] R T
___Jnnggiangéc R P I S S 15
Néo géc,_rj_éo cudi B ) 20 L ] 18
__Cotwat ) 25 ] R

3.3.1. Mong ngin

Phé bién nhat 13 méng ngan khong cip, chi trong truomg hop dac biét
nhu ot vuot song méi dung méng ¢é cap.

Cong thic chung dé tinh toan kiém tra cd hai loai méng ngan cé cap va
khong ¢6 cap nhu sau:

kS < FL (F,E, + F.Qu) (3-36)
[
Trong dé:
. H H
-F, = 1,5[-}1— + [F + ljtgz(p] +0.5

d
-F = (L + g’y + I,SB—tg(p)
. , . d
-Fi=(1+1tg (p)-ﬁ +18p

,= m;’}lifga [0,5vh + C(1 + 8]

- S: Tong luc ngang dat lén cot.

- Q,: Tong trong lugng dat Ién nén ké ca trong lugng méng.
-0, 0, k,, C: Tra s6 tay thiét k€ cap dién.

103



|
|

7777 7 T Y%
]

|
|
|
|
:|
d

Hinh 3.7. Méng ngan khéng cap va cé cip
Riéng v3i méng ngan ¢6 cap cén luu y:
- Q,: bao gom ca trong luong dat bao quanh mong.

- D€ tranh su ph4 hoai cda dat nam trén cap méng, phia mat trudec méng
cin thoa man diéu kién:
E,<E,
Trong do:
- E,: sttc khdang cua dat mat sau mong.

- E. : stic khang cta dat & phia mat trudc méng.

‘ ' 2
- B, = kb, [ayhzd)z + (fh(¢2 — l)i|
Tri 6 ¢°. tra bang.

3.3.2. Méng chon sau (khong xay méng)

Mong choén sau cing la mong chong 1at. Thudng méng chon khong ¢
thanh nging, d6 chinh 12 mot phan cot dugc chon sau xudng dat (khoang
1,8m + 2m). Tuy nhién, & ché ddt xau hon hoac mudn gidm bdt d6 chon sau
¢6 thé dat thém thanh ngang.

Moéng chon sau thusng duoc dung 3 viing dét t6t nhu trung du, mién nii.

Hinh 3.8 v& méng chan sau c6 thanh ngang va khong c6 thanh ngang,
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Hinh 3.8. Méng chon sau
a) Khéng cé thanh ngang; b) Cé thanh ngang.

a) Mong chon sdu khong thanh ngang

Cong thirc kiém tra diéu kién chéng Jat:

kS < 1 mbh? (3-37)
ap
Trong 46:
o=
"~ h

@

2} véi ¢ la géc ma sat.

-m= ytg2(45° +

- b: chiéu réng tinh toan.
+ VGi cot tron ¢ dudng kinh trung binh, phin chén sau, ta c¢é: b =d k.
+ vOi c6t vudng c6 mat khoe b,, ta c6:
b="b,.k,,
- k,,: Tra bang.
- S: Téng luc ngang tic dong 1én cot.

i\

- k: Hé s6 an toan.
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b) Mong chon sau co thanh ngang

Do dai tinh todn cua thanh ngiang dam bao chéng lat, duoc tinh theo
cong thic:
A

S S
L= ohaa+n %

(3-38)

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

2
A =E(L -20%) + kS, v6i I§ = m;h _

- d,: Duong kinh hay bé réng thanh ngdng.
- d,; Dudng kinh cot tai cho dat thanh ngang.
- 0% Puoc xac dinh thco phuong trinh:

02[1.330 - 2%] _ 0,667 - %E—(hl + H)

h
2
1
B
3

~

3.3.3. Méng chong nhé

W,

Hinh 3-9. Hinh dang va su lam viéc cia méng néo
1. Cét dién, 2. Day néo, 3. Méng cot. 4. Méng néo, 5. Méc budc day néo
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O céc dudmg day tir 35 kV trd xudng, méng chéng nhé 13 méng clia day
néo, vi thé con duoc goi la méng néo. Méng néo thuong duoc cdu tao hinh
khoi chir nhat. hoac khéi chit T. Su 1am viée 6n dinh cua loai méng nay chu
yéu la do trong luong khoi dat bi [at [én va luc ma sdt gifra thanh mdng vdi
khoi dat xung quanh.

Kha nang chéng nhé ciia méng néo duoc tinh:

a) Khi goc f<75".

KT < %yhzbl (3-39)

Trong dé:

- k: 11é s6 an toan.

- ¢: G6c ma sat trong dat.

- A: Sirc bén thu dong cua dat.

2h
=X -8n)+ S -A( =&
A =X _r1)+3b (I -&°B)

g cosz((p +B)

cosP(cosf - sin [5)2
cdc h¢ s6 n. £, A, B. Tra s6 tay thiét k¢ cap dién.
b) Khi géc 75° < B< 90"
kT <y,V,+CS (3-40)
Trong dé:
- ,: Trong lwong rieng cua dat dap.
- V,: Thé tich khéi dat bi lat I¢én ké ca géc nghiéng w,,.
V,=abh+h’(a+b+ %htgw.,)tg\p”.
- a, b: Kich thuéc mat mong.
- C,: Luc dinh két cuaa dart diép.
- S: Dién tich xung quanh khai dat bi lat lén.
Céc tri 50, C, va y, tra theo pang 3.11.

Bang 3.11. Tri s& y,, C, va y, theo y

| T _ y. kNim? o

| Loaldst 182 16,7

| Yo Wq i ¢ To Yo 73
Ditcat 152 054 05C | 187 0,84 0,8C
batset | 152 046~ | oac | 187 0,64 06C



3.4. XAC PINH CHIEU CAO COT VUGT SONG

Trén tuyén duong day 35 kV c6 thé c6 doan dudmg diy vuot qua song
voi khoang cach ¢dt 200 m. Toan tuyén dung cot bé tong li tam LT — 10, day
dan AC — 95. Ving day di qua c6 toc do goc v = 30 m/s. Yéu ciu lua chon
chiéu cao cot, loai cot thich hogp cho hai cét vugt song sao cho dam bao
khoang cich an toan tir day dan dén mdt nudce ldc cao nhat 1a 8 m.

| 1,5m ) 1.5m
~ | I 1
L L L
T T T
>
- UEJ >8m
ﬂ cao nhz‘i‘t@ S
7 7 7 4 4 A

25m  0.5m

h
2.5m

Hinh 3-10. Cot vugt séng va khoang cét vugt sdng
Cin ¢ vao hinh vé 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: Do vong
- h,: Khoang cach tir diém cao treo day téi dinh ¢ot, bao gém chiéu cao
chudi sur va khoang cach wr xi téi dinh cot.
+ chiéu cao chudi st gdm 4 bt x 15 cm = 60 cm
h,=06+0,1=0,7m
- h,: Chiéu cao mat dat chon cot t6i mat dé, h, =0,5m
- h;: Do chon sdu méng cot, hy =2,5 m.
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- hy: Khoang cach tir ché thap nhat cha day dan t6i mat d&. 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 khoang cot vuot song.

Trude hét can tinh cic ti tai cha day AC — 95 theo cong thic (3-4) va
(3-6). Ciing c6 thé tra bang néu c6 bang tra theo ving khi hau II, duoc
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, :23.10*3—; a, =12.10 “L,

()C OC

Tinh dugc: a = E 6.

ZA

F.

a E, +ac,E,
E. +aE,

ay =

_ 1210 6.19,6.1044 +6,23.10 6;6,1&104 :19,18.10""%
19,6.10% + 6.6,18.10 C

_ l+a 1+6

" E.+aE,  19,6.10° + 6.6,18.10*

=12,35.10, mm*/N

Tiép tuc tinh ¥ng suat day AC-95 theo trang thdi 0

GAgh 157

Can ™~ =3 = 78.5. N/mm’

BU

va bao:

mn

]
6,18.10%.12.35.107°

6 s =[78.5 (23.10-19,18.10 *)(15-5)6,18.10°]

= 99,76, N/mm’.
Khoang vuot tdi han cia diy AC-95 bang:
' 4
g5 ¥V [ & Y [ 70,2 T'( 36,5 ]2
U rchio A 105,94 99,76
= 186,25 m.

Vay, I > [, 1a ing suat 16n nhat trong day dan xuat hién khi cé bao:
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O s = O acnan = 105,94, N/mm’
Po vong I6n nhat xuat hién khi 6, va 16c do gié v = 0 m/s. Can tim
iing suat trong Ung G v,,., bang cach giai phuong trinh trang théi (3-11):
1?2l e 1’g?
2450‘03\C0mux Ak
AW0°.365.10°  105.94-20070,2°10° 191810
24123510602, 24123510 0105948  123510°

_ﬂ(o -0 )

O AcOmax ~ max min
2
24BShcrao PO

(40-25)

G.\('Omnx

O 0 mue (Tactms  23:24) = 17,98.10°
Giai ra duge 6,04, = 63,1, N/mm’.
Tir day tinh duge do vong caa khoang cot vuol séng.

(o Pg 2007365107

- = =28
80A(?()max 8.65,1 m

Cuoéi ciing xac dinh duoe chiéu cao 6 thiéu cia cot vuot:
h>07+28+7+05+25=135m.
Chon ¢ot cao 16m bing cach ghép 2 cot 1i tam bé tong 1T-10 véi doan
goc LT-6 noi véi nhau bang mat bich. M6i bén b song diat mot cot chir I,
ghép tir 2 cot li tam bé tong LT-10 + LT- 6 ¢6 hé thanh gidng gita hai cot
chit 1T dé tang do viing va ciing cha cot. Co thé 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 PUONG DAY THONG TIN

Tuyén dudng day dién luc 10 kV sir dung cot bé tong H8,5, chay qua
canh dong, cdp dién cho hai tram bién 4p 10/0,4 kV clia xa. Tuyén duong
diy nay c6 diém vugt qua duding day théng tin quéc gia cao 5 m, cich chan
cot H8,5 1a 15m. Biét chi¢u dai khoang cot 1a 80 m, d6 véng f = 0,8 m.

Yéu cdu kiém tra va xir Ii khodng c4ch an todn cho phép giira hai dudng day.

Pudng day 10 kV dung sit dimg, chiéu cao treo day 1ay bang chiéu cao
cot. Biét rang, theo quy dinh, phdi ddm bao khoang cich an toan t6i thiéu la
2 m tai cho cdc dudng day dién luc chéo nhau, hoic dudng day dién luc vuot
duong day thong tin.
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Vi mat cit nhu hinh 3-10, tri $6 h, dugc xdc dinh nhu sau:

4xf{ X 4.15.0.8 15]
hy= —|1-2]=22220) - 2 | 20.5m.
| /(1 lj 80 (l gy, =V m

Tu day tinh duge khoang céch thuc t& gita day dan cia duong day 10 kV

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

Bi¢n phdp xtr I{ thudng dung 1a ché tao mét chup dau cot nhu hinh 3-11
g6m céc thanh thép goc va gia ¢6 thém thanh gidng bang thép det. V&i chiéu
cao chup dau cét | m, sau khi chup lén cot véi doan giao nhau la 0,3 m. ¢6t
cao thém 0,7 m thod min quy dinh an toan. Chi can lam | chup dau cot (cot
B) & gan dudng day thong tin.

a;xby=15x 15cm

3y

£ b,

L 50x50x5

.....

1000

B
77777777, 7777 //7,]

NES

15m hy=12m a;
e (=8m i a,x b,= 18 x 18cm

Hinh 3-11. Khoang cét vugt dudng day théng tin va chup dau coét tu tao

3.6. THIET KE TUYEN PUONG DAY HA AP

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

3.6.1. Vach tuyén duong day

bién tr tram bién 4p x4, di doc theo tru duong lang dai 300m. Chon
khoang cot 12 40 m, toan tuyén ¢6 8 vi tr cot. Vi tri 1 1a cot xuat tuyén, vi tri
8 1a cot cudbi, vi tri 4 — cOt goc, cic vi tri con lai 1a cot trung gian. Mat dudng
lang tuyén day di qua hoan todn bang phang, khong cé doan dudng diy nio
vuot qua dé, duding giao thong hoac dudng day thong tin (xem hinh VE).
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3.6.2. Lua chon cot, xa, sir
a) Chon cét

Toan tuyén chon dung cot vuong H7,5 dugc ché tao sin ¢ nha mdy,
c6 kich thuéc mat trén cung cta cot 15 x 15 cm, kich thuéc mat day cot
27 x 36cm, mac bétong 300.

Du dinh tai cdc vi tri cOt xuit tuyén, cot cudi, cot géc diing cot kép, cac

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, lam bang thép géc L63 x 63 x 6.

Xa cot gdc, cot cudi (X2) dai 1,2 m, ciing lam bang thép géc L63 x 63 x 6.

Kém xa lam bing thép géc L50 x 50 x 5. '

Véi cdc cot xudt tuyén, cot cudi, cot géc dung xa kép, tai cdc cot trung
gian dung xa don. Tong s6: 5X1 + 6X2.

¢) Chon su

Tai 14t ca cdc vi tri cot dung st A-102 do nha mdy sit Thanh Tri san
xuat. Tong s6: 44 qua.

3.6.3. Xac dinh dng suat va do vong cia day A-50 trong khoang cot

Tra bang véi day A-50, ving khi hau Tl ¢6 g, = 27,2.10 * N/m.mm?;
g, =115.10" N/m.mm?%; g, = 118.10 *N/m.mm’
a, =23.10 “OL; E, = 6,18.10°N/mm’
C

Khoang vuot t6i han:

e |240A 00 Ory) | gg o [242310°Q525) 00
' g —gf (118% —27,2%).10°¢

Nhan thay khoang cot chon ! = 40 m < [, = 73,5 m, ing suit max s&
xuat hién trong day khi 0.
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e _o___ S o

o o o © 6 o & & [ " o o
50, 300__‘4'_ 400 | 300 ! |50 504 ! 180 la 400 —L ’i‘:(\ '. 380 400 " 350 | &0

o 4 10 T oo

Cot trung gian (xa X1) Cét goc (xa X2) Cot cubi (xa X2)

Hinh 3.12. LAp xa trén cot tuyén day ha ap
(hinh chiée ding va chiéu bang)

. G 57 .
I./ay c/\omm = GACF = —gr_h = ‘1_2_ = 78.5 N/mmz, va

B= L _ . 16,18.10 °.

Ey o 6.18.10"
Giai phuong trinh trang thdi xdc dinh duoc ing suat khi 0,
40%.27,2%.107¢

c’A“rrmx - 6 2

24.16.8.10 9025 e

2 2 106 —6
3.
_ggs_ 200212700 2340% oo

24.16,8.107°78.5%  16,18.107°

63\0"‘!1{,( (O AOmax — 28,26) = 3048,37
Giai ra duge:
G.‘\emux = 44 N/mmz

Tir day xac dinh duge d6 vong cua day A-50, khoang cét 40 m.

’g, _ 40%27.2%107°

f = =
80—A6max 8.44

=0,123 m

ST ckp eieN
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3.6.4. Kiém tra khoang cich an toan tir day dan tdi mat dat
ho=h - f-h, _

Cot chon dung c6 h =75 m, méng chén sdu h, =1 m,
hy=7,5-0,123-1=637m>h, =6m,

3.6.5. Kiém tra kha nang chiv luc (uén) cuia cot trung gian
- Céc tai trong tic dong lén cot:
Luc g6 tac dong lén cot:
A 8 a
P, = 9—16—1(1.C.v2.F = % 0,75.1,5.35°.1,3 = 1098 N
Trong d6 dién tich mat cot chiu gié (mat dac) cé canh trén 15 ¢cm, canh
sat mat dat 25 ¢cm, cao 6,5 m
0,15+ 0,25
F= ——7—
2
Luc gi6 tadc dong lén day:
P, =g,/ F=115.10".40.50 =230 N
Luc gié 1én cot dat & trong tam mat cot, Xac dinh theo cong thic:
_2a;+a, h 2015+0,25 6,5

o = 22 =044
H= 72, 3 0157025 3 >Mm

6,5=13m’

40cm 4P
B.5 ]
T "/

3616

6,5m

NN

2,44m

DAY B
&

1 H

Mat cat A - A 777777,/\7/7:3\777%
Hinh 3-13. Kiém tra kha nang chéng udn cét trung gian

Tong momen uon do ngoai luc tac dong lén cot:

M, = nXM, = 1.2[4.230 - 6.5 + 1098.2.44] = 10390,9 Nm

Kha nang chéng uén cua tiét dién ¢oOt sat mar dat:
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M., = mR,.F (h, —a)=1,1.20600.3.2,01 (40 - 3,5) = 48 380 Nm
M, <M, c6t lam viéc an toan.

3.6.6. Kiém tra kha nang chiu lrc ciia cot goc

C6 hai kha nang xay ra tinh trang lam viéc ning né vdi cot géc.

- Luc kéo day 16n nhdt (trudng hop vi du nay 12 lic
tai trong dat lén cot chi 12 tdng hop cac luc kéo.

wm V= 0): Tic nay
- Luc gi6é bao 16n nhat. Lic niy tai trong dat Ién cot gom luc gié 1én
day. luc gié 1én cot va luc kéo day & 25°C (khong phai 16n nhat).

a) Xét truong hop luc kéo ddy lon nhdt

Vi day tao véi truc mat chiu luc cia cot gée 60° nén luc kéo day dat vao
cot1a T,, = T. Duong day gém 3 x 50 + 1 x 35, nén tdng luc kéo day dat lén
dinh cot la:

T,=3c,,,.50 + l.5,,.33

T,=3.78,5.50 + 1.78,5.35 = 14525,5 N
Mémen tinh todn tic dong 1én tiét dién sat mat dat cia cot

M, = 1,3.6,5.14525,5 = 122736 Nm

b) Xét truong hop gioé bdo lon nhdt

- Luc gid tic dong 1én cot (2 cot)
P, =2.1098 =2196 N

- Luc g6 tic dong 1én day (3 day 50 + 1 day 395)
P, = (3g,F,, + 1g,F;)l.sin60°

V3

=(3.115.50 + 1.138.35)4OT= 764 N

- Luc kéo cua day: cin tim 8,,, (6 = 25°) bang cdch gidi phuong trinh
trang thai theo 6,5,

407115210 o o 40%.27,22.10°° 23.107°

Giu_ -
™ 24.16,8.1062,, 24.16,8.10°°.78,5  16,18.10°

(25-5)
Giai ra duoc o,;, = 61 N/mm*

Luc kéo cua day 1én c¢ot la:
T,=3.61.50+1.61.35=11285N.
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Tong momen tinh todn tac dong lén day 1a
M, =1,2(2196.2,44 + 764.6,5) + 1.3.11285 = 136806 Nm.
Kéi( luan: véi ¢ 2 trudmg hop M, > M, = 2.48380 = 96760 Nm
Cé 2 bién phip khac phuc: :
- Mua loai cot ¢6 stic bén cao ché tao véi thép 2512C ¢d R,, = 33400 N/’
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 tri cot géc néu dia hinh cho phép.

Py Tyq
Tdmax
T T T T
;g‘mg / / / 30° \
- . PAN- :
\ \ \ / © =] P,
;-
/ N
T T T T £
<
N
3 AlA AlA
77707777777 ° 0777

Hinh 3-14. Lyc kéo day cdt goc va hai trudng hdp tinh toan

3.6.7. Kiém tra kha nang chiu luc cua c¢ot dau va cudi

Cot dau va cudi tuon chiu luc day kéo vé moét phia.

Td
Td max f
Hudng gié
O [{») PC
T T T T
§
<
o~
AlA 3 AlA
WAL T 77777

Hinh 3-15. Luc kéo day cot cudi va hai trudng hgp tinh toan

Tuong tu nhur véi ¢ot géc, cot cudi ciing dugc tinh cho hai truong hop.
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a) Truong hop luc kéo day lon nhat
T, =30,,. F ..
=3.78,550+ 1.78.5.35 = 145255 N
M, = 1.3.6,5.14525,5 = 122736 Nm

Fy+lo

mdx "

b) Truong hop gio bdo lon nhat
Ldc nay lay hudng gié nguy hi€ém nhat véi cot cudi 1a théi doc tuyén
day (P, =0)
- Luc 216 1én cot
P =2.1098 = 2196 N
- Luc kéo cua day
&3 lic bio, 0 = 25°C, da tinh dugc & trén, o,,, = 61 N/mm®
T,=3.61.50+1.61.35=11285N
Téng mémen tinh toan lén mat A-A clia cot
M, = 1,2.2196.2,44 + 1,3.11285.6,5 = 101787 Nm
Nhu vay M, > M_, = 2.48380 = 96760 Nmm
Céc giai phap:
- Mua cdt ¢6 sitc bén cao.
- Pat day néo néu dia hinh cho phép.

- Rt ngan khoang cot lam gidm luc kéo cia khoang cot cudi.

3.6.8. Thiéet ké méng cot

D¢ tien thi cong, a1 ca cic loai mong déu 13 méng ngan khong Cap.
Toan tuyén ¢é 3 loai: mdng trung gian, méng cot géc. moéng cot cudi. Kich
thude va chiéu dat cot, méng so vdi hudng tuyén day cho trén hinh 3-16.

a) Kiém tra khd ndng chong lit ctia méng cot trung gian

Mdng ngan duogc kiém tra theo cong thitc (3-37)

kS < Pi (F,E, + F,Q,)
1

Tra bang, ¢6 hé $6 an toan k = 1,5.
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Véi kich thudc méng 1 x 1,2 x 1 m, viung dat sét pha ct &m tur nhién,
tinh dugc cac triso F,, F,, F, E,

F, = 1,5[%(— + 1th2<p] +0,5

Hudng tuyén

im
1,2m

gai
B i

T

1.2m | 1.4m | 1,2m
. " ‘/L|7 VTV
f—
E E
£ N ~
- - — -
a) o) c)

Hinh 3-16. Cac loai méng cot trén tuyén day
a) Mong ¢ét trung gian; b) Méng cét géc; ¢) Méng ¢t cudi
H 1a do cao trung binh dat cic luc ngang vao cot. Pi tinh dugce luc gié
1098 N dat ¢ d6 cao 2,44 m, luc gi6 1én day 230 N dat 6 do cao 6,5 m, vay:
1098.2,44 + 4.230.6,5

H= 1098 + 4230 »3m

343

1 + Ij0,8392} +0,5=10,68

F,:l.S{

d \ 1,
F,= (1 +1g'9)(1 + 1.5 1g0) = (1 + 08399(1 + 1.5 —1—20,839) =427

1,2

F.=( + tgzq))%+ tgo = (1 +0,839%) T 0,839 =274
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__ bhk, N _
E, = 0(e+tg(’0)[0,5yh+C(l 89 =

3 1.1.1,2
~0,467(0,467 + 0,839)
Q() = Qc + Qm + Qu + Qx
Cot 7,5 m c6 trong lugng 820 kG —> Q_= 8,04 kN

[0,5.14,7.1+0.39(1 - 0,218)] = 26,038

Modng 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.
Trong lugng xa si: ‘
Q.=0,3 kN.
Vay Q, = 8,04 + 29,4 + 0.2 + 0,3 = 37,94 kN,

Cusi cung kiém tra dudc kha nang chiu 1at cia méng cot trung gian:
|

1,5(1,098 + 0,92) < 10.68

(4,27.26,038 + 2,74.37,94)

3,027 < 20
Moéng lam viéc an toan.
b) Kiém tra méng cot goc
Mong cot goc co cac kich thude 1,2 x 1,4 x Im. Kiém tra theodiéu kién
gi6 bio 16n nhat.

Do treo cao trung binh cdc luc

_2196.2,44 + 764.6,5 + 11285.6,5

H 2196 + 764 + 11285

= 5,87 m.

Tuong tu, tinh duge F, = 16,65; F, = 4,73; F, = 3,22; E, = 31,26.
Vicotkép: Q. =2.8,04= 1608 kN

Q, =12.1,4.1.245=41,16 kN

Q,=02 kN

Q, =05 kN

Q,= 16,08 + 41,16 + 0.2 + 0,5 = 57,94 kN
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Cot trung gian géc k = 1.8.

1,8(2.198 + 0,764 + 11.285) >

1
3 )
16.65 (4,73.31.26 + 3,22.57.94)

25,65 > 20,1
Diéu kién chéng 1at khong thoa man, cot 1am viéc khong an toan.
Tang kich thudc méng lén 1,2 x 1,4 x 1,2 m, tinh todn lai thay diéu i(if}n
chong lat thod man. ¢dt lam viée an toan.

¢) Kiém tra mong cot cuoi

Tuong tu nhu méng ¢ot goc, mong ¢ot cudi ¢d kich thude 1.2 x 1,4 x 1,2.

Ghi chii: Cac cot goc, cot cudi chon sau thém 0,2 m khong vi pham
khoang cdch an toan tir diy dén mat dat, vi thé€ van dung cot H7,5 ma khong
can dung loai H8.5.

3.6.9. Tinh toan noi dat cho cot duong day ha ap 0,4 kV

Theo hinh 3-17 duding day 0,4 kV chi cdn 3 diém ndi dat an (oan va néi dat
lap lai G cot s0 1, s6 4 va s6 8. So do tinh toan néi dit (& hinh [-16 chuong 1).
Cong thic tiph dién trd néi dat (1-77 chuong 1). Theo 6 liéu dia chat, dién tro
suat cua khu vue dudng day di qua vdo mia mua p = 0.21.10° Qcm. Vay dién
trd sual Idn nhat vao mua kho bang:

Py =k ,.p=15021.10°=0315.10* Qcm.

Du dinh diing coc noi dat bang thép goc 1.60 x 60 x 6 dai 2,5 m, ma
kém nhdng ndng. Dién trd ndi dat cua cot bang:

R,. =0.00298.p, = 0.00298.0,315 = 9,4 Q3

Theo bang 1-13 chuong 1. vung dat ¢6 p < [0*Q cm chi can R, < 10 Q.
Vay chi can 3 coc noi dat cho 3 ¢ot s0 1, s6 4 va 56 8.

Tir coc ndi dat néi lén xa bang thép ¢10 ma k&m nhing néng (d¢ chong
ri). Mot dau day thép han dién vao coc noi dat, dau kia day thép han con co
d¢ nai vao xa. Thuc hién ndi dat 1ap lai, dung mot doan day A35 dai 0,5 m,
mdt dau dung ghip ndi vao day trung tinh cua duong day A335, ddu con lai
kep ddu cot ¢35, dau cot nay bat cling v6i con cd day thép néi dat vao xa.

Puong day ha dp di qua ving dan cu. dé dam bao an toan, day noi dat
dugce luén vao ong nhua $16 vdi do dai it nhat 2,5 m. Mot dau dng nhua
chon xudng dat, diu con lat tir chan cot 1én cao theo ¢t it nhat 2 m.

Cic th dién, hom cong to cling phai thuc hi¢n ndi dit dé dam bao an
toan cho ngudi quan 1i, van hanh va dan cu gan do6.
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3.7.

AC-

THIET KE TUYEN PUONG DAY TRUNG AP

Tuyén dudng day 10 kV, cap dién cho xi nghiép lién doanh 16 kép day
120, di qua canh dong mau ving ngoai 6 phia Bac Ha Nai.
Trinh tr thi€t k& nhu sau:

3.7.1. Cac s6 liéu vé day AC-120 phuc vu cho tinh toan

Bang 3.12. Ti tai cua day AC-120

‘._ _ Maday ‘ Fymm? | Fomm’ | g, Nimmm’ | gNmmm’ | g,Nmmm®
CAC120 s |22 349 68,2 76,6
Bang 3.13. Pic tinh co |i cua day AC-120
- 1 L : o 7 . -
Vatiiéu Gy N/mm l E, N/mm a B E
'''' TOA IET:) T 61,6.10° 23.10° i 16.23.10°
. C N A T L 19610° Al 5110° J

trén

3.7.2. Lua chon cac phan t cua dirong day

a) Chon khoang cot: I = 100 m

b) Chon cét: Du dinh cho 2 16 day di trén mot cot, day dén 3 pha dat
3 xa cach nhau 1 m (hinh 3-18), ¢6t ch6n sau 2 m. Vi thé chon ding cot

li tAm cao 12 m (LT12). Tat cdc vi tri trung gian dat mot cot LT12B, tai vi tri
didu va cudi tuyén day dat 2 cot LT12C.

Cot mua tai xi nghiép bétong li tim Pong Anh ¢6 cdc thong s6 cho theo bang.

- Quy cich — — Lrediuce )
et | pypHmm | Mebdong ) Vit | MG ) p ke

LT128 190/330-12000 400 0,44 4200 720

(112C 190/330-12000 40 | 044 1200 000

¢) Chon xa, su

Céc cot trung gian dung xa don X

Cot dau cudi ding xa kép X2

Xa 1am bang thép géc 173 x 73 x 7, dai 2 m.

Kém xa va chéng xa ding thép géc L60 x 60 x 6.

Chon dung su ditng thuy tinh do xi nghiép thuy tinh cdch dién Hai

Phong san xuat.
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d) Chon mong cot

Chon dung méng khéng cap.

V@i cot trung gian méng c6 kich thude 1 x 1,2 x 2 m.
Vai cot dau, cudi méng ¢é kich thude 1.2 x 1,4 x 2 m.

1900 50
'H‘ nil
X2 - X4 |ap cit néo |
SeLnee _. o
N L_400 =}
£ 2 —— - S—— i -
- $20 | .
] .
— — —— — | o
F——F— —T—= 8
420 | =
! ]
_— —] — ) — — —— — — BT". L. ¥ -+ vy . _‘j_l—_
- Xa lap cot trung gian \ I
I
-

Hinh 3-18. Xa X1, X2 trén cot
14

E Hudng tuyén

m

7777

2.0m
2.0m

1
!
[
[
|
]
|
!
|
1
f
f
|
|
!
f
|
|
l
[

Tt

Hinh 3-19. Méng c6t LT12 cho cot trung gian va ¢dt cudi

— . L |
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3.7.3. Tinh (ng suat va do vong

Tir cdc thong s6 trong bang dac tinh cua day AC-120, tinh dugc theo
cic cong thic (3-14) + (3-19):

a=523, o, = 18.84.10°, I, = 83,17.10°

va vm'«)('

mun

(o)
Véio,,= —g‘l = 76N/mm? x4c dinh duoc tng suat day AC tai 0
G (O = 99,14 N/mm’. 6 s, = 106.6 N/mm’
Khoang vugt t6i han

23. 5-5
| = 24.23.10 (2 ) 167 m

6\? 3)?
76,6.10 j (34,9.10 j
106,6 99,14
V6i khodng ¢ot clia wuyén day thict k&€ / = (00 m < [, dng suat trong
day dan s€ xuat hién khi 0

Giai phuong trinh trang thdi (3.11) voi:
- Trang thdi m: g, = 2,. Grcm = GaChmine Om = 3°C
- Trang thdi n: g, = g,. 64, can tim, 0, =40'C
tim dUoc & (g, = 54.22 N/mm’
Tu day xac dinh dugce do vong
. g, _100°34,9.10 °
86 A0 mus 8.54.22

=0,8m

3.7.4. Ki¢m tra khoang cach an toan
bicu ki¢n kiém tra
hy=h-f-h -h>h,
h - chiéu cao cot, h = 12 m
t-dovong, (=08 m
h, - khodng cich tir didm treo day tén xa dudi ciing dén dinh cot h, = 2 m
h, - do sau chén cot, hy =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 vgéc chiu luc gié bao tdc dong 1én than ¢Ht va téc
dong 1én 6 day AC-120 trong khoang cot.

Tai trong gid 1én cot:

P.= 9;21 a.Cvil= —9—1—?- 0,7.0,7.35.2,6 = 956,87 N

trong do:
I - dién tich mat cot chiu gié

d, +d, 190 + 330

F = (h—hy) = ———=——.10=26m’

Tai trong gié lén mot day:
P, =g, =682.10".120.100 = 818.4 N
Luc gié 1én day dat vao cot o cdacddocao 10 m, 9 mva & m

Luc gi6 dat vao ¢t 6 do cao

2d, +d, h_ 2.190 + 330 10
H= -2 == = =455
Y= +d, 37 1904330 3 m

Téng momen tic dong lén tiét dién cot sat dat
M, = n[XM; + 10%EM;
M, =2.818,4(10+9 + 8) + 956.87.4,55 = 48547,3 Nim
M, =1.2|48547.3 +0,1.48547,3] = 64082,4 Nm
Quy dai momen tinh todn vé luc diu cot
b _ M _ 64082.4
u h 10
P, =653,23 <P, =720 kG: cot lam vi¢c an toan

= 6408.24 N =653.23 kG

3.7.6. Kiém tra uén cot cuoi
Cot cubi luon bi kéo vé mot phia bdi sitc kéo clia day. Luc kéo mot day la:
T = 64c0mm- Fac =99.14.137 = 13582,18 N

Moémen tinh todn (6ng dat 1én 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

Luc tinh todn quy vé ddu cot 1a

; |
p, = I‘:lu - 951369 = 95346 N = 9719.2 kG

Cot cudi dung 2 cot LT12C cé luc dau cot cho phép 900 kG.
Vay P, =9719 > P, = 2.900 = 1800 kG.

Cot lam viéc khong an toan. Do diéu ki¢n dat dai, cho phép quyét dinh
dat cho ¢6t cudi 2 day néo.
3.7.7. Kiém tra méng cot trung gian

Cong thiic kiém tra

kS< Fl (F,.E, + F.Q,)
1

Véi h¢ sd an toan cot trung giank = 1.5
Téng luc ngang tic dong lén cot

S=6.818,4+956.87=5,87 kN
Vi dat sét pha cdt am tu nhién tinh dugc:

F, =12,03; F,=2.98; F, = 1,86; E, = 60,55
Tinh Q,:
Trong lugng cot: Q. =0,44.24,5 = 10,78 kN
Trong luong mongQ,,=1.1,2.2.24,5=58 8 kN
Trong luong day: Qg = 34,9.10 “.100 (3.120) = 0,896 kN
Trong luong xa, 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. Thiet ké méng day néo

Moéng day néo duoc ché'.tz_lo bang bétong cot thép mdc 200 cé kich
thude 1,0 x 1,5 x 0,3 m, chén sau 2 m.

Day néo 1am bang day thép bén ¢6 o, = 685 N/mm”, ¢d ¢14. Cot duoc giir

bang 2 day néo, cic diy néo lam vai mat dat gée 45° va tao vdi nhau gdc 60°.

Y724 7 727 222 "
« ET
AN
a) 7
BNO—— - b)

Hinh 3-20. Bo tri diy néo cho cot cudi
a) Hinh chiéu bang; b) Hinh chiéu dimg.

a) Phan bo luc trén day néo
Phan trén da tinh duoc lyc ddu cot cudi P, = 95346 N
Kha nang chdng uén cia cot kép P, = 18000 N
Viy hai day néo con phai chiu luc
T,=P,-P,=77346 N
Chi€u xuéng mat phing hai day néo (géc 45%) ¢6
T, = 77346.\/2 = 108284 N
Méi day néo chiu mot luc kéo 1a: T, = T, = 108284/~/3 = 59445 N
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b) Kiém tra khd ndng chong nho ciia mong

R

k.T < —vyh'bA

2
Véi méng cudi, k =2; T = 59,445 kN
Tra bang v&i dat s¢t pha cat am tu nhién dugc:
¢=40"Nn=0,504, A=1.704.B=0,587.y=14,7Twr d/h = % =0,5: tra

ra & = 0,62.

Tinh duoc:

ye 2 2
3= cos“ (B + ) _ cos” 85 —217

cosP(cosf — sin (p)2 cos 45(cos 45 — sin 40)°

Jo= 21 - By + %—%A(l _£’B)

A=2.17(1 -0,62°.0,504°) + %1% 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 nang chiu kéo cua day néo 14
Kha nang chiu kéo cta day thép bén J14 la

14)?
T,=Fo,= n(‘z——j 685 = 104.05 kN

T,,=104,05>T, = 59,445

Chon thép bén & 14 1am day néo 1a thoa man.
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3.7.9. Kiém tra mong cét cudi
Céc day néo chiu phan 16n luc kéo. vi méng ¢ot cudi 1am viéc rit nhe
nhang, khong can kiém tra chéng lat.

3.7.10. Tinh néi dat cho cot duong day trung ap

Ciéc cot duong day trung dp (2 6 kV) déu phai ndi dat tat ca cac cot. Dién
trd ndi dat tinh todn tuong ty nhu cot dudng day ha dp. Theo bang 1-13 chuong |,
ving dat dudng day thiét k& di qua c6 p < 10* Q cm, chi can R, < 10 Q. Vi vay
moi ¢t chi can 1 coc ndi dét ¢ kich thude L 60 x 60 x 6. dai 2,5m, ma kém
nhing ndéng. T coc ndi dat noi 1én xa bing day thép ¢10 cing ma kém
nhiing néng dé chong gi. Mét dau day thép duge han dién vao coc néi dat,
dau con lai han 3 con ¢ néi vao 3 xa @ trén ¢t bang oc vit,

3.8. THIET KE TRAM BIEN AP

Tram bién dp thudng c6 may dang két cau nhu sau: tram treo, tram bét,
tram kin. tram tron bo. Can can ci vao dicu kién dat dai, moi truong, mi
quan, kinh phi v.v... dé lua chon kiéu tram thich hgp cho timg cong trinh,
timg d6i tuong khich hang.

3.8.1. Tram tron bd

Tram tron bo 14 tram di ché€ tao, lap dat sin toan bd cac phan wr cia
tram (bién 4p, thiél bi cao dp, ha 4p), tdt ca dugc dat trong mot container kin
c6 ngan chia thanh 3 khoang (khoang bién ap, khoang cao dp, khoang ha ap).
Container dugc ch€ tao dac biét chiu dugc moi thai tiét, chiu duge va dap.
Néc 1a mai che mua nang, day lam bang bétong dac biét chiu dugc am uét,
c6 kha nang chong thim cao. Céc khoang ciing duge ba tri linh hoat vi tri lan
kich thude dé ¢6 thé sir dung thich hgp trong diéu kién ché dat rong hep khdc
nhau. Céc tram bién 4p tron bo duoc ché tao dién dp tir 7,2 kV dén 24 kV, mdy
bién dp tir 1000 kVA trd xudng, vdi thiét bi cao, ha ap da dang. Nguoi dat
hang chi can gui cho nha ché tao (truc ti€p hoic thong qua céc dai li) so do
nguyeén i tram cling cac yéu cdu Ki thuat chi tiét 12 c6 thé nhan dugc mot
tram tson bd nhu' y.

Ciing ¢6 thé mua mot tram tron bo khong c6 mdy bién dp, sau d6 mua may
bién dp khic dat vao. Cling luu y 1a nha ché tao da lap dat sin bo phan chs dau
vao hé thdng tiép dia. Khich hang (nguoi thiét k&) phai thuc hién mot hé thong
tiép dia nhu véi moi loai tram khac (R, < 4 Q) cho tram tron bo nay.
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Tram tron bd an todn, chac chén, gon nhe, thiét bi cao dp dugc cich
dién bang SF, khong can bao tri. Tram nay dung thich hgp cho khdch hang
¢6 von dau tu cao, diéu kién dat dai chat hep va yéu cdu cao vé mi quan (nhu
cdc dai sit qudn, khdch san sang trong. khu van phong dai dién, nha khich
Chinh phti v.v..). _

Tram tron b cé thé mua cla hing SIEMENS, ABB va cdc hang khic.
Sau day gidi thiéu vai loai kiéu tram chon b6 clia SIEMENS. Cic tram tron
bo cia SIEMENS ¢4 cac thong s6 ki thuat chung nhu sau: -

bién 4p cao dp: 72kV,12kV,15kV, 17,5kV, 24 kV

Pau cdp ra cé dong dinh mic: 400 - 630 A

Dong dinh mifc phia cao 4p 200 A

Nhiét do moi truong dat tram: tir -30°C dén +55°C

B3 tri ciac khoang va kich thudc, trong lugng cic tram bi€n dp tron bo
cua SIEMENS cho trong bang.

3.8.2. Tram treo

Tram bién 4p treo la kiéu tram toan bo cac thiét bi cao, ha dp va may
bién dp dugc dat trén cot. Riéng ti ha dp cé thé dat trén cot, canh may bién
ap, cling c6 thé dat trong budng phan phéi xdy dudi dat, tuy theo diéu kién
bao vé an toan, diéu kién ddt dai va yéu cdu cla khich hang. Tram bién dp
treo ¢6 vu diém 1a tiét kiém dit nén thudng dugc ding cho cdc tram cong
cong 4o thi, tram bién dp co quan. Tuy nhién,-vé lau dai, loai tram nay cing
vl duong day trén khong sé lam mit mi quan d6 thi.

C6 thé tham khao két cau va kich thuéc mot tram treo trén hinh 3-21.
Hién nay, dé ddm bao an toan, chi cho phép dung tram treo cho ¢3 may bién
ap 250 - 35/0,4 kV va 400 - 10(6)/0,4 kV trd xudng.

3.8.3. Tram bét (con goi la tram cot)

Tram bién 4p kiéu bét (hay cot) thudng dugc dung phd bién & nong thén
hoac ¢ quan, nhiing noi c6 di€u kién dat dai cho phép. Véi tram nay cdc
thiét bi cao dp dat trén cot, mdy bién dp dat trén bé ximang dudi dat, 1 phian
phéi ha dp dat trong nha xay mdi bang. Xung quanh tram x4y tudng cao 2m
(tudng c6 thé xay doi hodc xay con kién b tru) cé clra sit, c6 khod chic
chan. Nha phan phéi phai cé mai doc 3% dé thoat nude, cita ra vio c6 khod
va kin, phai 1am cira thong gid, phia trong cé dat luéi mat cdo dé dé phong
chim, chuét, ran (xem hinh 3-22).
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3.8.4. Tram kin (tram trong nha, tram xay)

Tram bién 4p kic¢u kin (trong nha) dugc dung & nhimg noi can an toan,
nhiing noi nhiéu khéi bui, hoi hod chat an mon v.v... Tram thudng duge bg
tri thanh 3 phong: phong cao dp dit cac thiét bi cao dp, phong may bién dp
v phong ha 4p dat thiét bj phan phéi ha dp. Cling c6 thé chi gém 2 phong,
trong dé may bi€n dp va thiét bi cao ap dat chung mot phong ¢é ludt ngan.
Véi tram 2 may bién 4p cé thé bo tri 3-4 phong. Néu dat chung 2 BA mot
phong thi tiét kiém dugc tudng xay nhung s& nguy hiém khi mot may xay ra
chdy nd. Dat méi may mot phong sé tén kém hon nhung mitc do an toan cao
hon. Ciing can tuy thco tuyen vao la cap hay dudng ddy trén khong dé bé tri
cho thich hop.

Vi tram nay cin xay ho dau su cd dudi bé may bién 4p, can dat cua
théng gié cho phong may va cic phong cao, ha dp (c6 che ludi mat cdo) cua
ra vao phai ¢6 khod chic chin va kin dé phong chim, ran, chuot.

C6 thé tham khao vai két cau tram kin 1, 2 may bién 4p trén cic hinh
3-23,3-24, 3-25.

3.8.5. Thiét ké hé thong noi dat cho tram

Tat ca cdc tram bién dp cua hé théng cap dién déu phai c¢6 hé thong noi
dat véi R, < 4 Q. Trong phan nay thiét k& hé¢ théng ndi dat cho tram bét dat o
nong thén ¢6 kich thude 6 x 9 m (hinh 3-23). Biét p = 0,4.10" Qcm. Coc tiép
dia dung thép géc L60 x 60 x 6, dai 2,5m, ma kém nhing néng.

Dién trd suat tinh toan cha coc bang:

P =k, .p=1.5.04.10"=06.10" Qcm.
Dién trd cha I coc noi dat bang:
| R,. = 0,00298.p, = 0,00298.0,6.10° = 17,88 €.
So b6 xac dinh sé coc:

Ry, 1788 _
= 8
n R, ~ 084 5,58 coc.

[y 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 de¢t 40 x 4 ma kém
nhing néng, chon ¢ do sau 80 cm.

Dién trd suat tinh todn cha thanh chén sau 80 ¢m bang;:

Pur = kK P = 3.1.5.0,4.10* = 1.8.10" Qcm

mia*



Tra bang B. 11-15cd k, = 3.

bién trd thanh n6i dat bang:

_0,366pyr [212J
Rr= ! le b.t

r. _ 0.3661.8.10° [2.22002
T 2200 4.80

] =134Q

Tra bang tim n; = 0,45, tir day xac dinh duoc dién tro néi dat thuc &
cta thanh:
R, 134

Ry =—L =22 =2877Q
T n 045

Dién trd néi dat can thiét clia toan bd n coc bang:

4R 4.28,77

= - =460
Re R,—4 2877-4
S6 coc cén phai dong'la:
R, 17,34
- - =47
"= .R, 0846 coe

Tém lai, thiét k€ he théng noi ddt cho tram nhu sau: dung 6 coc thép
géc L 60 x 60 x 6, dai 2,5 m chon thanh mach vong 22 m, néi véi nhau bing
thanh thép det 4 x 40 dat cach mat d4t 0,8 m (xem hinh 1-15 chuong 1)

Dién trd ndi dat thuc t&€ cia hé thong R < 4Q.

Céch néi cédc thi¢t bi cha tram bién dp vao hé thong tiép dia nhu sau:
Tir hé thong tiép dia lam san 3 dau néi (con goi la con bat).

- Trung tinh MBA phia 0,4 kV néi véi con bai | bang day dong mém
M-95.

- Ddy cta 3 chéng sét néi véi nhau va ndi v4i con bai 2 bang day thép
@ 10.

- Toan b6 cdc phan bang sat & tram: céng tram, v may bién ap, vo ti
phan phdi... ndi véi con bai thit 3 bang thép ¢10.
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Chuong 4
THIET KE HE THONG CAP BIEN CHO KHU VUC PO THI

4.1. XAC PINH CONG SUAT CAN CAP CHO CAC POI TUONG
SU DUNG PIEN

Dimg vé mat cap dién, do thi 1a khu vuc phifc tap, da dang hon nhiéu so
v3i cong nghiép va nong thon. Nguoi ki su néu khong ¢6 v thie trach nhiém
nghé nghiép. thi¢u cong phu tim hiéu, khdo sdt ki ludng timg ddi tuong thi
kh6 ma xac dinh duge tuong doi chinh xdc yéu cau cap dién cho khu vue
thict k¢.

4.1.1. X4c dinh phu tai sinh hoat gia dinh

Khdc han véi nong thon c6 mic séng khong chénh léch nhiéu, mic
song cua cu dan do thi hét sic khic nhau. Nha ngheo chi & 1. 2 phong nho
véi mic ding dién rat thap, mai thang vai ba chuc s6 dién cho quat, dén va
tivi. Khd hon mot chit thi ¢6 thém ban 13, bép dién, tim néng lanh. Nhiéu
gia dinh giau c6 xay biét thu cao tang véi day du tién nghi hién dai nhat, ké
ca 10 sudi mua dong, dicu hoa nhi¢t do mua hé, mdy hit bui, may cat co, xén
cay, phun nudc, dién nang ti¢u thu hang thang I¢n téi hang tram kWh.

Khong thé 1ay mét chi (iéu ding dién chung dé xédc dinh phu tai tinh
todn cho sinh hoat cta tat ca cic loai ho gia dinh ¢ do thi.

Thuaong khi tinh toan cap dién cho mot khu vuce dan cu nao d6, ngudi ta
dung sudt phu tai sinh hoat cho mét ho gia dinh P, kW/1 ho. Khi d6 phu
tai tinh todn cua toan khu vuc la:

P,=P. .l 4-1)

H - 86 ho gia dinh trong khu vuc.

C6 thé tham khdo tri s6 P, qua bang thong ké sau:
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Bang 4.1. Suat phu tai sinh hoat cho mét hé gia dinh

'; Mife séng cla khu dan cu Cbéng suat dat mdt ho P, kW Suat:::’x i:"v;":;h%‘
T 2-3 s
| Trungoinh -5 2-25 |
| Khaga o 6-8 N -4 ]
| Dac biét (vi du biét thy, nha cao tang...) >10 >5

Cin nhd 1a s6 lieu P, trén 1a thong ké cho s 1dn hé, chi ding dé xéc
dinh phu tai tinh toan khu vue, nham chon dugc cong sudt tram bién ap va
cac tuyén duong truc. Khi thiét k& noi that cho maot can hg, phai can cif vao
cong sudt dat cu thé clia ho gia dinh dé. c6 ké dén hé s6 tai v hé s6 dong
thoi cia cdc thiét bi ding di¢n. Cong suit tinh todn dugce dé cip dién cho
mot can hd bao gid cung 1dn hon suat phu tai sinh hoat tinh chung cho khu
vuc. Cong suat can cip cho ho gia dinh x4c dinh theo cong thic:

Ph = kdtz ku ’Pdnu (4‘2)
|

trong d6:  k, - h¢ s6 dong thai sir dung cdc thiét bi dat trong can ho;
k, - hé s tai cua thiét bi

Thudng vi khong nam dugc quy luat hé s6 tai. khi tinh todn cho k, = 1,
trong truong hop do.

Ph = kd! Z P(JIH] (4~3)
1

Tri s6 cua hé s6 dong thai k, = 0,7; 0.8; 0,9 tuy thudc vao so thict bi
dung dién trong can ho, s6 thiét bi cang nhi€u thi hé s6 dong thdi cang nho.

4.1.2. Xac dinh phu tai tinh toan cho khu vuce khach san

Can phan biét nha nghi (nha khach) va khach san. Nha nghi trang bi va
st dung dién & muc thap hon (chi cé tam néng lanh, khong cé diéu hoa nhiét
d6). Khach san ciing db loai v4i muc trang thiét bi va sir dung dién khac han
nhau, mic tiéu thu dién tang lén theo mdc sang trong (s sao) cua khach san.

Pé xac dinh cong sudt tdng can cap clia khach san, nha nghi thudng
dung suat phu tai trén mot phong khéch (phong hai giuong).

P, =P,P (4-4)

trong do: P,,., kW/phong - suat phu tai trén mot phong khadch, tri s6 cé

thé tham khao s6 li¢u trong bang thong keé.
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Can hu y, trong P, khong chi ké dén nhiing phu tai dién dat trong
phong khdch ma con ké dén tit ca cdc phu tai khac dung trong khach san
ngoai phong khach (nhu phong dan cing, karaoke, nha an, nha bép. chiéu

sdng hanh lang, bao vé v.v...) chia déu cho phong khach.

Bang 4.2, Suat phu tai sinh hoat cho mét phéng khach san P,

. B it a2 &t phon it phu ta &t phén
Logi ki san T seh | e P KAIDNI
Nha nght 2-3 1-15
Khach san trung binh 5-7 2-3
Khach san sang trong 8-10 4-5

4.1.3. Xac dinh phu tai tinh tean cho phong lam viéc, van phong

Khu vuc nay bao gom nhi hanh chinh, phdng nghién citu, phong lam
viéc cua ¢o quan, vin phong dai dién. Phong 1am viéc binh thudng chi trang
bi chi€u sdng va quat. Phong lam viéc cao cdp c6 dat thém mdy diéu hoa, 1d
sudi. Trung binh phong lam viéc ¢6 dién tich 18 - 24 m? dat mot diéu hoa,
30 - 40 m” dat hai diéu hod. Cong sudt may diéu hoi cd tr 2,5 - 3 kW.

Dé xdc dinh téng cong suit cAn cip cho khu vuc niy thudng xéac dinh
theo suét phu tai trén mot don vi dién tich P, , W/m®.

UVPQ
P,=P,, S (4-5)

ovp*

Tri $6 P,,, c6 thé tham khao s8 liéu théng ké trong bang, S dién tich, m*

Badng 4.3. Suit phu tal khu vuc van phéng

Mic trang bi dién cda vin phong P v WiM?
Khong co didu hoa nhigt a6 20-25
C6 diéu hoa nhiét do 120 - 150

4.1.4. Xac dinh cong suit can cap cho truomg hoc

Trudng hoc & thanh phd bao gém cdc trudng phd thong va cdc rudng
dai hoc, hoc vién. Pién nang cip cho cdc trudng phd thong chi dung dé quat
madt va chi€u sdng. Trong cdc truong dai hoc va hoc vién, ngoai cip dién cho
cdc 1dp hoc, con can cap dién cho nha xudng, phong thi nghiém, van phong,
ky tic x4.

a) Xdc dinh cong sudt dién cdp cho truong phé théng

Cong suat duge xdc dinh theo suat phu taj tinh todn trén mét don vi dién
tich phong hoc. NGi chung, & thanh phd cac 16p hoc déu dugc trang bi quat
tran, c6 thé lay P,, = 15 W/m”. Phu tdi tinh todn toan trudng phd thong xac
dinh theo cong thite (5 - 7 3 chuong 5).
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b) Xdc dinh cong sudt cdp dién cho truong dai hoc, hoc vién

Véi truong dai hoc, hoc vién vi ¢4 nhiéu déi tuong diing dién, cdn xédc
dinh phu tai tinh todn riéng.

- Khu vire giang duong: P, - phu tai tinh todn xdc dinh theo sudt phu tai,
dién tich 18p hoc va s6 16p hoc (cong thic 5-7) v&i P, = 15 - 20 W/m’.

- Khu vuc hanh chinh van phong: P, - tinh theo cong thifc (4.5), va bang 4.3.

- Khu vuc thi nghiém: P, - tinh theo céng thitc nhu van phong nhung
sut phu tai P, = 25 - 30 W/m’.

- Khu xudng thuc tap: P, - tinh todn phu tai nhu déi véi mot xuéng co khi.

- Khu ky tic xa: P - ky tidc x4 sinh vién hién nay thuong xay phong
24m’ cho 12 sinh vién, 6 giudng tang, bé tri 2 béng dén 100 - 150 W. Tuy
nhién, sinh vién cé thé duge phép ding quat cd nhan 30 W va sinh vién ndo
hoc khuya c6 thé dung béng dén riéng cho giudng minh. Tinh trung binh,
thong ké cho thdy, c6 thé 1ay suat phu tai sinh hoat cho khu vuc ky tic x4
25 - 35 W/m*® (nghia 1a tir 50 + 70 W/cho mét sinh vién).

- Chi€u sang cong cong: P, - tuy theo dién tich hoac chu vi can chiéu
sdng, thuong 20 m mot béng 100 W.

- Cu6i clng, cong sudt cin cap dién toan trudng P, bang tong phu tai
tinh toan cac khu vuc ¢6 ké dén hé s6 déng thdi

P, =k, Z P (4-6)
|

4.1.5. Xac dinh cong suat cap dién cho khu vuc nha hang

Can chia ra hai loai: nha hang bach hod va nha hang an udng vi chiing
c6 dac thu tiéu thu dién khic nhau.

a) Nha hang bach hod

Cac nha hang nay chu yéu la chiéu sang, quat mat, mot s6 cuia hang yéu
cau nhiéu dnh sdng (d6ng hd, vang bac, kinh mat). Dé xédc dinh phu tai tinh
todn cho nha hang bidch hod, van sir dung suat phu tai trén don vi dién tich,
can lay tri s6 thich hop cho timg loai nha hang. ¢6 thé tham khao sé liéu
thong ké trong bang 4.4.

Mot loai nha hang bach hoa dac biét 1a siéu thi, trong dé ngoai chiéu
sang ¢ miic cao con dat ta lanh, mdy tinh, diéu hoa nhiét do, muc do tiéu thu
dién trong cac nha hang nay tiang vot (xem sd liéu thong ké trong bang 4.4).
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Bang 4.4. Suit phu tai tinh toan cho nha hang béch hoé

" Loaimhahang | Pacdiém st dung dlen o P WMt
'Nha hang bach hoa _ | Chichéusang L 1w
ol __ | Chidusangvaquat - N

: o | Chiéusang cao cap +quat ) 20
Siéu thi Chigu séng cao cép, diéu hos nhiét 100 -

dd, may tinh, t0 lanh .

b) Nha hang dn uong

Nha hang an uong cling du loai, tir binh dan dén cao cap. véi mic st
dung dién khac han nhau. Nha hang binh dan, chu yéu 1a thap sdng, quat
mat. Nhitng nha hang sang trong con ¢6 tivi, tang am, tham chi ¢ ca diéu
hoa. karaoke, sir dung bép dién.

Thong ké cho thay. véi loai nha hang an udng, chinh xédc hon cd la xdc
dinh phu tai tinh todn theo ddu khach (s6 chd an) coa nha hang. Véi nha
hang an c6 K khich an: :

P,-\ = P()k' K (4'7)

Phai diéu tra ki méi c6 thé xdc dinh (wong doi chinh xéc tri s6 suit phu
1ai trén mot dau khach P, W/1 khach an. Khi khong ¢6 s6 1iéu chinh xac cé
th¢ tham khao céc tri $6 P, trong bang 4.5

Badng 4.5. Suit phu tai tinh toan cho nha hang an uéng

Loai nha hang an uong I P“. Witk
Nhy@gbmh dan e o 20 - 30 o )
Nha 2n tap thé co quan I 30-40 o
| Nha hang an béc trung ) I o 50 o
|_Nha hang an cao cip o BO 100 o

Ngoai ra, & do thi con mot s loai nhd hang nhu karaoke mdy lanh, cat
téc mdy lanh, & d6 c6 trang bi mdy diéu hoa, trang phoi am dic biét cho vai
ba khach, suat phu tai ¢6 thé Ién téi 500 - 1000 W/1 dau khéch. c4n khéo sat
cu the,

4.2, PHUONG AN CAP BIEN CHO CAC BOI TUONG KHU VUC PO THI

4.2.1. Nguén dién cdp cho khu vuc ¢6 thé 14 tram bién 4p trung gian
hodc mot dudng day cao ap di gan hoac mot tram bién 4p phan phéi lan can.

4.2.2. Dudng cao ap, vi di trong d6 thi nén di cdp ngim dé ddm bao mi
quan va an toan. Truong hop dudng day qua dai va khu vuc cho phép, méi di
duong day trén khong.
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4.2.3. Pudng ha dp nén di cdp. Do mat do phu tai dé thi 16n, ban kinh hoat
dong cdc tram bién dp phan phoi (cling titc 1a dudng truc ha dp) khéng nén 16n
qud 250m (1 < 250m) dé dam bdo d6 sut 4p cho phép cudi dudng day.

4.2.4. Nén dung céc tram bién dp cong suat nho (160 kVA) dua dén gin
phu tai hon l1a ding mot tram cong suat 16n, cap dién cho moét khu rong.
Diéu ndy vira lAm giam ton that dién nang, dién dp trén ludi ha 4p, vira dé
quan 1i van hanh va nang cao dé tin cay cap dién.

4.2.5. VE loai tram bién dp: Néu ¢6 diéu kién vé kinh phi, nén dung loai
tram tron bd (do SIEMENS hoac ABB) san xuat, ca BA va thiét bi déng cit
cao, ha dp duogc dat san trong mot khoi kin, néu khong ciing nén chon loai
tram gon, kin dam bao it ton dat dai va i quan do thi (xem chuong 3).

4.2.6. Vi ban kinh cép dién ha dp cua cdc tram bién 4p do thi 12 ngén,
tiét dién day dan ha dp duoc chon theo diéu kién phat néng. Khi can thiét sé
duoc kiém tra theo tén that dién ap cho phép.

4.2.7. N6i chung. cdc phu tai sinh hoat d6 thi dugc cap dién tir tram bién ap
mot mdy. Khi ¢6 yéu cau cdp dién lién tuc (nhur khdch san, dai sit quédn, khu van
phong quan trong v.v...) c6 thé gidi quyét theo mot trong hai giai phap:

- Pat mdy phat du phong cé bo tr dong déng cit nguén du phong khi
mat dién luéi va ludi cé dién trd lai.

- Dat thém mét tuyén ha dp du phong tir mot tram bién dp khic.

L.ua chon giai phdp du phong nao 1a tuy thudc vao kinh phi cua khich
hang, vao kha nang cap dién cta tram lan can va diéu kién dia li khu vuc.
Tién hon ca [ dat may phdt dién du phong.

4.2.8. Trong thiét k& cdp dién cho do thi, vdn dé an toan phai dugc hét
siic coi trong, can lru y may diém sau day:

- Hé théng tiép dia cna tram bién ap, tri s6 R, nho hon 4 Q cang nhiéu
cang tot. vi khong may khi ¢é diéu kién dio béi dé chon tiép dia bo sung
hang nam.

- Phai thuc hién n6i dat an toan tat ca cac c¢ot ha ap.

- Phai thuc hién ndi dat an toan tit ca cdc tu dién, cdc hom cong to.

- Phai thuc hi¢n néi 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 nhiing khu vuc ¢6 diéu kién kinh phi, nén chon dung cdc thiét bi
déng cat cao ha dp, cdp cao ha 4p cua cdc hang ché tao cé uy tin (cua Dic.,
Phép, Nhat, M1, ABB).

- Thiét k& dién cho cic kh‘u cho, cin dic biét quan tam dén su cd chady
né vé dién bang cach:

+ Chon dung céc thiét bi dong cat, bao vé (cau chi, 4p to mat) tin cay;

+ Dung cép chong chdy, chong no;

+ Chon vuot cap tiét dién d¢ tang kha nang an toan vé du phong qua tai.

- Thiét bi dién noi that & thi truomg ral da dang. nhiéu loat, lam viéc
thi€u tin cay. thi€u an toan, tudi tho rat kém. Khi thiét k& cin lua chon hoac
hudng dan khach hang chon dung thiét.bj tat.

4.2.10. O nhimg tram bién 4p cdp'rieng cho mot co quan, cong ty dién
ban dién tai thanh céi ha 4p dau nguodn (gi'c‘ing nhu tram cédp dién cho cong
nghi¢p, nong nghiép), trong t1 phan phéi cta tram cén dat cic déng ho do
d¢m. Cac tram bi&n dp cdp dién cho khu vuc dan cu do thi nén dat cong 1o
dau' nguén, do viéc ban dién duoc tién hanh truc tiép véi img gia dinh theo
cong to riéng. khi dé, tai ti phan phdi cia tram, can dat cic déng hé ampe,
vén dé theo dbi dong, 4p va can pha. Cong to hitu cong, cong (g vo cong
chung cho toan tram dé theo déi, kiém tra t6n that di¢n nang, nang cao hi¢u
qua quan li dién cho tram bién dp.

4.3. THIET KE CUNG CAP PIEN CHO MOT NHA TAP THE

Nha tap thé thudng duge kién tric nhiéu tang (4, S, 6 tang), cac can ho
thuong dugc xay dung, bo tri giong nhau va mic dung di¢n néi chung khéng
qua chénh léch.

Cén cap dién cho moét nha tap thé 4 ting gom 2 don nguyén, téng cong
64 ho nhu hinh 4.1. Dién cap cho nhi tap thé duoc 14y tir mot tram bién ap
chung céch nha 50m. Qua khio sdt biét rang cdc ho gia dinh s6ng trong nha
tap thé cé mic séng trung binh thap, khong si dung diéu hoa nhiét d6, may
giat va tam néng lanh. Dién nang sir dung trong gia dinh chi y&u dé dun
nau. quat mat, chiéu sang...

10T SR o 145



4.3.1. Xac dinh cong suat can cap cho nha tap the

a) Cong sudt can cdp cho toan nha
Chon suat phy tai cho mot sé ho ¢6 muc song trung binh: P, =2 kW/1 ho
theo (4.1) xdc dinh duge cong suat can cip cho toan nha:
P,=P,. H=264=128kW
P, 128

22% _[422KVA
cos¢ 0,9

S, =
Ldy coso = 0,9 chung cho nha tap thé

b) Cong sudt tinh todn cho mét can hé

Thiét bi dién dung trong mot h gom:

1 bé&p dien doi 2,0 kW
I ban la 1.0 kW
5 béng dién (2 béng 100W va 3 béng 75 W) 0,425 kW
3 quat (2 tran 1 cay) 0,210 kW
Tivi 0,100 kW

Téng P,= 3,735kW
Lay hé s6 dong thdi 0,8 x4c dinh dugc cong suit tinh todn cho mot ho.

P,=ky > Py, =k,P,;=08.3.735=2988 kW
=1l
Vay cong suat cn cap cho mot hé 1a P, = 3 kW

¢) Cong sudt can cdp cho mot tang cua mét don nguyén (8 ho)

P, =k, HP,=0883 =192 kW

d) Cong sudt can cdp cho mot don nguyén (4 tang)
P, =k, P.4=085192.4 = 6528 kW
Ta thir tinh cong sudt cap dién toan nha bang cdch tinh chi tiét tir cin
ho. ting, don nguyén (gém 64 ho, 4 tang, 2 don nguyén):
P, =k,.P,2 = 1.65,28.2 = 130,56 kW
Nhan thay két qua tinh cong sudt toin nha tir hai cich c6 tri s6 xap xi
nhau, vay Idy sudt phu tai tinh toan cho mét can ho bang 2 kW 1a hop li.
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4.3.2. Phuong an cap dién

Tir tram bién dp chung (con goi la bi€n ap cong cong) kéo maot dudng
cdp ha 4p vé nha tap thé. Dat mot ta di¢n rieng cho méi don nguyén, dé cap
dién cho cdc ting clia don nguyén. Trong moi w1 dién, dat mot dp té6 mat
tong va 4 ap to6 mat nhéanh, cap dién cho 4 ting. Mdi tdng dat mot hdm cong
to (8 cong to), phia ddu vao cta hdm cong g dat cau dao, ddu ra dat cau chi
bao vé cong to.

So d6 ba tri dién trén mat bang va so dé nguyén li cap dién toan nha cho
trén hinh 4.1 va 4.2.

4.3.3. Lara chon cic phan tir ciia so do cap dién

a) Chon cdp tir BA vé nha tdp thé
Dong dién téng ctia nha tap thé.
Lo P 128
VUcosp  +/3.380.0.9
Tra bang thay cap dong 4 161, PVC, c6 dai thép, chon trong dat véi tiét
dién 50 mm’ c6 I, = 215 A, v4i tiét dién 70 m® ¢ I, =265 A. Cép ngudn

nén chon du thira dé phong phu tai sinh hoat ting nhanh — chon cidp PVC
3 x 70+ 1 x 35).

Tir don nguyén I — don nguyén 2 chon cap PVC (3 x 25+ 1 x 16).
b) Chon dp to mat dit tai tram BA dé bdo vé cdp vé nha tap thé
Véil; = 216,34 A, chon 4p to mat ¢6 I, = 300 A.

¢) Chon tu dién cho méi don nguyén

=216,34 A

Pon nguyén | dong, tdng 1a dong tdng toan nha —> chon A - 300 A.
Pon nguyén 2 dong, téng la dong mot don nguyén, bing:

B, 65018
" BUcose  3.380.0,9
Chon 4p to mat ¢6 I, = 160 A. '

I

= 109,89 A

Cac nhanh ra cha ti cdp dién cho mot tang. Dong dién cta 1 ting bang:
P 19,123
NEY)) cos V/3.380.0.9

Chon ap t6 mat nhanh cho 1 tang c6 I, = 63 A.

I, =3232A
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d) Chon tu céng to cho méi ting

Tai th cong to dat: - 1 cau dao téng 3 pha: 60 A
- 8 cau dao nhanh | pha: 20 A
- 8 cong to 1 pha 220 V: 20 A

- 8 cau chi: 20 A
Dong dién cip cho mot can ho bang:
3
I ! 15,15 A

T U cos¢p 220.0,9
e) Chon cdp tir tu dién tang dén tu cong to
Véi dong dién |, = 32,32 A chon cap CUPVC 3 © 10+ 1 x 6) c6 I, = 50 A.
g) Chon ddy ddn dén ting can ho
Véi dong dién I, = 15,15 A chon day dong boc cich dién PVC (2 x 4)
c6],=38A.

Céac két qua chon dugce the hién & so do hinh 4.2.

4.3.4. Thiet ké dién cho mét 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 gém ché dé xe, bép, nhd tim. vé sinh.
Phuong an b6 tri dién nhu sau:

- Bat mot cau dao téng vao can ho

4500 3500

N T T
l\!\ - _!L
1
1

Hinh 4.3. Thiét k& dién néi that mot can hé
1. TU dién - cdu dao t8ng: 2. O cadm + cdng tic; 3. Dén tuyp; 4. Quat;
5. Bén sgi dét; 6. Bép dién kép; 7. 8 cém: 8. Budng day truc M(2.2,5);
9. Budng day nhanh M(2.1.5).



- Méi phong ngi dat mot bang dién cdp dién,cho den, quat. dai, tivi.

- Tai bép dat mot bang dién dung dé dun nau, cap di¢n cho dén nha bép,
nha WC.

- Ngay clra vio nha dat mot bang dién nhd cho dén ché dé xe.

- Pudng truc tir CD tdng t6i bang dién nha bép dung day déng boc tiét
dién 2,5mm’ — M(2 x 2.5).

- Tir céc bang dién ra dén, quat, & cam tivi, dai, M(2 * 1,5). Toan bo
day trong nha, dién di trong 6ng ghen det, bang di¢n bé tri cau chi, cong tac,
6 cam chon loai t6t.

So dé ba tri dién toan can ho va so dé 1ap dat cac bang dién cho trén
hinh 4.3.

4.4. THIET KE CAP PIEN CHO MOT TRUONG PATI HOC

Phan nay trinh bay noi dung thiét ké cap dién cho mot trudng dai hoc ¢d
nho nam trong thanh phé. Do diéu kién dat dai han ché. di¢n tich dat trudng
dugc cap khong rong nhung van bao gom ddy db doi tuong st dung dién:
giang dudng, nha lam viéc. xudng thuc tap, phong thi nghiém, hoi truong, ky
tdc xa sinh vién (xemn hinh 4.5).

Trudng duoc chia lam 2 khu: khu hoc tap va khu ki tic x4 ¢6 cong ra
Vao riéng.

‘Khit hoc tdp (khu A) bao gém céc nha:

- Nha Al: 4 tang, 2 tang dudi lam van phong, 2 tang trén Idp hoc dién
tich méi ting 480 m®. Nhu vay dién tich van phong 2 tang 1a 960 m’, méi
ting b6 tri 6 16p hoc dién tich (8 x 10) m”.

- Nha A2: 4 ting: tdt ca lam 16p hoc, méi tang 6 16p, dién tich (8 x 10) m’,

- Nha A3: 2 tang: tdng dudi l1a xuong thue tap co khi véi P, = 100 kW
ting trén 1a cdc phong thi nghiém véi tong dién tich 400 m’,

Khu ky tic xd (khu B) bao gom:

- Nha BI, B2 - méi nha 4 ting, mdi tang 10 phong, moi phong dién tich
24 m’, dat 6 giudong tang cho 12 sinh vién.

-Nha B3 -2 tAng, tang dudi 1 khu thé thao 500 m’, ting trén la hoi
trudng 500 m?,
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4.4.1. X4c dinh phu tai tinh toan toan truong

a) Nha Al

- Khu vuc van phong: 1ay suat phu tai P, = 20 W/m’
P, =P,.S, =20.960 = 1920W = 192 kW

- Khu giang duong: 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 A
P, = 15.24.8.10 = 28:8 kW

¢) Nha A3
Tang 1: Xudng co khi cé cong suat dit 100 kW. Tang 2: Phong thi
nghiém.
Tra bang, c6 hé s6 nhu cau k,, = 0,4, thi nghi¢m cé P, = 25 W/m’
Chiéu sang P, = 12 W/m’. Xdc dinh duoc phu tai tinh toan xudng co khi:
P,, = 0.4.100 + 12300 + 25.400 = 43.6 kW.
Phu tai toan khu A:
P, = 33.6 + 28,8 + 43,6 = 106 kW.
d) Nha B, B2
Ki tic x4 sinh vién bo tri 6 giudng rang cho phong 24 m’.
Chon suat phu taj P, = 30 W/m’
P, = P,, =30.24.40 = 28,8 kW
d) Nha B3
- Tang 1: chon suat phuy tai cho khu thé thao P, = 15 W/m’
P, = 15.500 = 7.5 kW

- Tang 2: chon suét phu tai cho hoi trudng P, = 20 W/m’
P, =20.500 = 10.0 kW

152



Vay

P, =P, + P, = 17,5kW

e) Chiéu sdng cong cong

Nha thuong truc va chiéu sang cong cong gom 20 bong dén 100 W
P =0,120=2kW

Phu tai toan khu B la:
P,=2288+175+2=771kW

Gudi cung xac dinh dugce phu tai tinh todn toan trudng:
P, =P;+P,=106+77,1 = 183,1 kKW

P, 1831

S, = 08 = 228,875 kVA.

cos

Cose toan truong duge tinh trung binh tir cos xuong co khi (= 0.6) va
cos@ cac khu vuce khic (= 0,85).

40.0,6 +143.1.0.85 _

183.1 N

0.8

CoOsSP =

4.4.2. Phuong ian cap dién

C6 thé $0 bo so sdnh hai phuong 4dn cép di¢n cho trudng: phuong 4n mot
tram bién dp va phuong an hai tram. Phuong dn mot tram dat may 250 kVA,
phuong dn hai tram dat moéi tram mot mdy 160 kVA. Quyét dinh dung
phuong dn mot tram 250 kVA vi kinh phi xay dung tram r¢ hon va cic khu
‘vuc phu (4i rat tap trung chi cach nhau vai chuc mét, ton that dudmg truc ha
4p va kinh phi duong ha dp hai phuong dn khong chénh nhau 1im.

Phuong an cdp dién cu thé la:

- Dat mot tram bicn dp tai khu A canh nha xuong bén trong hang ro
cta nha truong.

- Dat trong tram BA m¢t (i phan phoi, trong tu dat mot dp to mal 1ong
va 6 dp td mat nhanh, truc tip cdp dién dén 6 nha Al + B3,

- Pat 6 tuyén cép ngam ha dp wr TBA dén 1 dién 6 nha.

- Tai moét nha dat mot tu dién d¢ cap dién cho cic 1ang trong moi nha,

So db bo tri dién trén mat bang va s¢ do nguyén I ¢dp dién cho trén
hinh 4.4 va hinh 4.5.



4.4.3. Lua chon cac phan t trén so do cap dién

a) Chon mady bién dp
Véi S, = 228,875 kVA chon dung mdy bién dp 250 kVA do ABB ché tao.

Bang 4.6. Thong sé ki thuat cua may bién ap

| Cong susl, kvA _l Vo kv | U.kv | ap,w | aP,W | U.% | Trong igng, kG
L w0 | 10 04 640 a00 | 45 1130

b) Chon tu phdn phéi
- Vo 1u ty tao ¢6 kich thuge 2200 x 700 x 450 mm
- Thanh cdi dong: 30 x 4 c6 1, = 475 A.

- Ap 16 mat 1éng
228,875
TJ3.0.38

Chon 4p 16 mét tdng NS - 400E ¢6 1,, = 400 A, 1, = 15 kA do hing

= 348,15 A

3 udm

Merlin Gerin ché tao.
- Céc 4p 16 mat nhanh

+ Ap 16 mat cdp cho Al:
33,6

222 _60.130 A
M /3.0.38.0,85

Chon 4p t6 mat NC - 100H ¢6 L, = 1004, I,,, = 6 kA

+ Ap t6 mdt cap cho A2
28.8

- %% 5154 A
J3.0.38.0.85

A2
Cac nha Bl, B2 ¢6 cong suat giong A2, déu chon dp t6 mat NC - 100H
co 1, =100 A.

+ Ap 16 mit cdp cho A3
43,6

- "% _110.54 A
J3.0.38.0.6

Al
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Chon 4p td mat NC - 125Hc6 1, = 125 A. L, = 10 KA

dm

+ Ap t6 mat cdp cho B3 + chiéu sdng cong cong
I, = _17,5+2.0 _ 34,9 A
©V3.0,38.0,85

Chondptomat C-60Nc6 1, =63 A, 1,, =6 KA.

3 Sudm

- bit 3 dong hé ampe 400/5 A: 1 dong hé von 0 - 500 V, 1 chuyén

mach von ké; 1 cong to hitu cong 3 x 380/220 V, 3 x S A; 1 cong to vo ¢ong

3 x

380 V., 3 x 5 A; 2 bo 6 may bi¢n dong 400/5 A dung cho cong to va

ampe ké. Tat ca do Viét Nam san xuat.

¢) Chon cdp ha dp tir tram BA dén cdc nha

- Cap dén cdc nha Al, A2, B, B2, B3 déu chon cap dong 4 161 vo dai

sat 1iét dien 10mm’ PVC (3 x 10 + 1 ¥ 6) ¢6 [,=85A.

cdm

- Cap dén nha A3 chon loai 16m” PVC (3 x 16 + 1x 10) ¢ I.=115A

d) Chon tu dién cho cdc nha Al, A2, Bl, B2, A3, B3

Dong dién tang 1, 2 nha Al
R X

=22 —1718A
J3.0.38.0.85

Vay véi cdc nha Al, A2, B1, B2 chon ti dién nhu sau:

- Ap t6 mat téng chon NC - 100H c6 1, = 100 A, 1, = 6 kKA.

cdm
- Ap 16 mat nhanh chon 4 céi, mai 4p t6 mat loai C60N ¢ I, = 25 A,

=6 kA.

Vai nha A3:

- Ap t6 mdt téng chon NC - 125H ¢6 I, = 125A, 1, = 10 kA.

- Ap 16 mat nhanh chon NC- 100H ¢6 1, = 100 A va C60Nc6 1, =25 A.
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Vo nha B3:

- Ap 16 mit téng chon C 60N ¢6 I, =63 A, [, = 6 kKA.

- 3 4p 16 mat nhdnh chon 3 x C60N ¢6 1, = 25 A, I, = 6 kKA.

Ghi chii: Tat ca cdce dp 16 mét chon mua cua hang Merlin Gerin (Phép)
T4t ca cdp ha 4p mua ciia hing CLIPSAL (Oxtraylia).

d) Thiét ké dién noi that ting nha

- Xuong co khi: Pat mot 11 dong luc, cap dién cho cic mady cong cu
giéng nhu cdp dién cho mot xuong co khi (xem chuong 2).

100m ) . _100m

= ) i ~
g8
- -
B2 Bl |e | ¢ A2 A
(&) O
> >
€ a o
R r wl/ \L—m |
- /
PVYC (3x10 1 1x6) Z PVC (3x10 + 1x6) E
PVC (3x10 + 1x6) PVC (3x18 + 1x10)
\
> , i

DDK - 10kV

Hinh 4-4. So d6 cap dién trén mat bing

- Cdc nha con lai: Dién dung cho chi¢u sdng, quat thi¢t k¢ mot duong
truc tmg tang, tir day cap dién cho cdc bang dién trong phong giéng nhu cap
di¢n cho cic 1dp hoc.

e) Chon cdc thiét bi cao dp dat trong tram

- Dat mot b cdu chi tu roi 10 kV loai C710 - 311 PB do CHANGE (M)
ché tao.

- Dat mét bo chong sét van 10 kV loai AZLP - 10 do hing COOPER
(MT1) ch€ tao.
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BDK-10kV

AZLP-10

~X-—4o

C710-311PB

BA-250-10/0,4

r 1r T r R -
l )\ 63A : ll 100/\: I )\100/\! ; )ﬁmox\ll I[ ‘IOOAI : )\1251\{
| 11 (| [ [ [ [
NUINREE U N I Ty T [
| I)T# I ,)T)ﬁﬁ | l)]!j‘)jﬁ | ujr)]!ﬁﬁ | l)T)],ﬁ)j : )T )] |
[, —-—3J Nl 4 4 L J —_]
\ v J

3 x 25A 4x 25A 4x 25A 4 x 25A 4x 25A 1OOA, 25A

Dén hdi truong,  Lénduangtruc  Léndudnglruc  (éndudngtruc  Lénduangtruc  Dén xudng co khi
khu thé thao, cac tang cac tang cac tng cac tang va phong thi nghieém

chiéu sang edng cdng
Hinh 4-5. So do nguyén li cap dién cho truéng dai hoc
4.5. THIET KE CAP PIEN CHO KHU VAN PHONG
Yéu cdu thiét k& cdp dién cho mot khu van phong cua hiang nudc ngoai,
bao gédm hai nha lam viéc 2 tang. Cic ting nha déu ¢6 kién tric gidng nhau:

4 phong 1én 50 m’ va 4 phong nhd 25 m” b tri xen ké, ngoi ra con 2 phong
WC va cdu thang hai ddu nha (xem hinh 4.6).
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Khiach hang yéu cdu cap dién khd cao: chiéu sing trén mic binh
thudng, ngoai diéu hoa nhiét d9, con dat thém quat tran dé phong hong diéu
hoa. Cic thiét bi dién cao ha dp déu phai dung loai t6t nhat trén thi trudng,
kinh phi khong han ché. '

Khu van phong duge xay dung céch tram bi€n dp trung gian 110/22 kV
12 500 m.

4.5.1. Xac dinh cong suat dién can cap cho khu vure van phong
Theo yéu ciu cua khich hang, cac phong s& dat trang thiét bi nhu sau:
- Phong nhd 25 m’

1 diéu hoa 2,5 kW

2 quat lran 0,14 kW

8 bong tuyp 0,32 kW

T6ng 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
Téng P,= 592kW

- Nha v¢ sinh
3 béng 100 W 0,3kW
- Chié€u sang hanh lang tang:
4 béng 100 W 0,4 kW
Dé xac dinh phu tai tinh todn can luu y: Trong cic phong, quat trin chi
dé du phong, thudng xuyén ding diéu hoa. Ngoai ra, cudng do 1am viéc cla

cdc van phong nay rat cao, hé s6 sir dung déng thoi cdc phong, cic ting
trong ngly bang 1.

Phu tai tinh t04n phong nhd.
P,=2,5+0,32=282 kW
Phu tai tinh todn phong 16n.
P,=5+0,64=5,64 kW
Phu tai tinh toan nha WC va hanh lang bang cong suét dat.

Véi hé sd dong thai k,, = 1 xdc dinh duge phu tai tinh todn mot tang.
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P=4564+42,82+032+0,4=3484kW
Phu tai tinh todn mot nha 2 ting
P, = 2.P,= 69,68 kW
Chiéu sang nha xe, phong truc, bao vé P, = 3 kW
Vay cong suat dién cdn cip cho khu van phong la:
Pr=2P,+ P = 142,36 kW
_ P 142,36

- cos 0,8

= 17795 kVA.

4.5.2. Phuong 4n cip dién

Véi cong suit tinh todn 1a 177,95 kVA, dat riéng cho khu van phong
mot may bién 4p 180 kVA - 22/0,4 kV. Tir day dan hai dudng cédp ha dp dén
hai nha. Tai méi nha dat mot ti dién d€ cip dién cho hai ting nha. Trén mébi
tang di mot duong day truc chay doc hanh lang, tir day cdp dién cho bang
dién céc phong. Phong nho dat mot bang dién, phong to dat hai bang dién.
Trong phong, diéu hoa duoc cidp bang dudng day va dp t6 mat riéng; dén,
quat cap bang dudng day va ap t6 mat riéng. Toan b6 day dién trong nha déu
dugc di trong 6ng tuyp dat ngdm trong tudng.

Tir BATG vé BA khu van phong dung cdp cao dp 24 kV chon ngdm dudi dat.

So d6 cdp dién trén mat bing, so d6 nguyén 1i cdp dién cho toan khu
van phong xem hinh 4.7 va 4.8.

4.5.3. Lua chon cic phan tir ca hé thong cap dién

a) Chon cdp cao dp 22 kV
I, = S, _ 180 =4,73 A
J3Uu, 322

Chon cap 24 kV, 161 ddng, cach dién XLPE, vé boc PVC ¢6 dai thép, do
hang ALCATEL (Phdp) san xudt, ti€t dién t6i thi€u 25 mm’ - PVC (3 x 25),
I, =124 A.

b) Chon tram bién dp

Chon dung tram bié&n dp tron bo loai 8FB1 - 24 kV/0,4 kV do SIEMENS
ch€ tao, thiét bi déng cit cao 4p céch dién SF6, gém 3 ngan: ngin cao dp,
ngan mdy bién 4p va ngan ha dp. Ngan cao 4p diung sg d6 c4u dao - ciu chi,
ngan ha 4p ¢c6 mét Ap t6 mat téng va hai 4p t6 mat nhanh.
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Tt cao 4p ¢6 I, = 200 A, dong cat dinh mic L, =25 kA, loai ti 8DJ10.
T bién dp dat | mdy bién dp ddu 180 kVA - 22/0,4 kV
T ha 4p c6 dong téng ha 4p bang
[ S 180
JU, V3.0.4
Chon 4p t6 mat tdng 1A - 300 A
Dong dién nhanh khéng ké dén chi€u séng cong cong
P, 69,68

=260 A

I, =1,= - ~132,49 A
J3Ucose /3.0,38.0.8
Chon dp 16 mat nhdanh 2 A - 160 A.
Cic két qua chon ghi 6 so db 4.6.
A
. AN . EE®
@ Lwn][kvam
@P
AT
1 3
2 ﬁ] = T 1A 2A\ 2A
I
7 LA Lo B
\ 5

1. Ngan cao ap,

2 Ngan may bién ap, .

o N oy IEN AP Tdcao4p | Td bién ap TO ha ap

e P 8DJ10 180KVA 1A t3ng 300A

4. Mai che mua nang; 2A nhanh 160A

5. D& bé tong dic sin

chéng ndt, tham

Hinh 4-6. Tram bién ap tron bé 8FB1 va so d6 ddu day

c) Chon cdp dén cdc nha 1, 2
Sé lay dién chiéu sdng cong cong trnha 1,
_ 69.68+3
‘ ' J/3.0,380.8
Chon cdp doéng, 4 16i, cach dién XLPE, vo PVC c6 dai thép, tiét dién
50mm” do hang ALCATEL ché tao c6 I, = 156 A.

Cép dén nha 2 ciing chon cung loai cip CuXLPE/PVC/DSTA (3 x 50 +
1 x 35). |

Vay =138,195 A
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d) Chon tu dién cho hai nha

Ta dien cho mbi nha dat tai hanh lang, chd gita nha, trong ta dat maot 4p
t6 mat tong va hai dp 16 mat nhanh cho hai tang.

V6i dong dien nha 1,1, = 138,195 A; nha 2, I, = 132,49 A chon dp t6
mat tong cho méi nha loai 160 A.

Dong dién cua | tang hay cta | nhdnh duong day ha ap.
3 P~ 3484
' BUcose  /3.0.38.0,8
Chon 4p td6 mat nhanh loai 100A.
Riéng tu dién nha 1 chon thém 1 4p td mat nhianh cho chiéu sang, cong
sudt chiéu sang P._ =3 kW, 1, =57 A, chon loai 15 A.

I =66.25 A

, 80.000
g [ T s e e
B}
=} e : we =
S 3| 33 3| a2 3|3 23 |3 33 |3
Ig—pr—aa Py L e em—— X
8- ® .2 ® \ )
! N\
PVC (4x6)
XLPE (3x50 + 1x35)
S
- (=)
= wC wc = 2
3| 33 3] 32 3l 33 |3 313 |3 =
e — . — " o — . oo
@ ® Tl - @ —
1 N
PVC (4x6)
XLPE (3x50 + 1x35) ™~ PVC (4%6)
» Garage 6t6 M Garage 6t6

24kV  Cu XLPE/PVC/DSTA/PVC (3x25)

Hinh 4.7. So do cap dién trén mat bing ting 1 khu nha van phéng
1. T4 téng chia nha; 2. TG dién tang; 3. Bang dién cac phong.

Tat ca cdc dp to mat déu cia MERLIN GERIN sin xuat.

d) Chon cadp tix tu dién nha dén tu dién ting

Tir tri $6 dong dién ting I, = 66,25 A chon cdp 16 mm’ PVC (3 x 16 + 1 x 10),
c61,=74A.

Cap cho chi€u sdng tirnha 1 dén bang dién tai nha thuong truc: PVC (4 ~ 4).

Cap tir th dién lén cdc tang di trong 6ng thép ¢ 40 dat ngam trong tudng.

16T CAP pign
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e) Chon ti dién cdc ting

Moi tang dat mot ti dién nhé (hop dién) ngdm

trong tuong, sat tran nha.

Tir day di ra dudng truc riéng cho mdi nira ting (dé khi su 6 hay sira chita
chi mat dién nira ting) trong th dat mot ap t6 mat tong 100 A va2 A - 63 A

cua hang Merlin Gerin.

24KV - Cu XLPE. (3x25)
ol

—

TU BATG

PVC (4x4)

W 1 2

N | | ! | N
dién | | ! ! | |
tang 1 : I 3 ; tdng 11 | | I[ tang 2
nhaZ | \e3a \e3al  mha2 ] \eaa \eaa] nhat ] \e3a \63A| 1 \63A )\63A; nha 1

L— —_——-—— —d L - - | - —_— - L —_— o |
Nratdng ! Nitatang! Niatidng2 Nimtang2 Nlating1 Nilating1 | Ndating? Nlating?2
Chiéu sang

Hinh 4-8. So dd nguyén li cip dién cho khu nha van phong

g) Chon day truc cho moi nua ting

Vi dong dién nira tang 33 A chon dudng truc

1a cdp mot soi, 161 dong, tiét

dién 6mm’. Tir dudng tryc Iay dién vao cac bang dién phong qua céc hop néi.
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h) Thiét ké dién noi thdat phong lam viéc

Phong nho dat mot bang dién chim véi 3 dp to mat 3 A - 15 A (bang
dién 4 hinh 4.9):

- Mot ap t6 mat cap dién cho diéu hoa

- Mot dp to mét cdp dién cho quat

- Mot dp 1o mat cap dién cho den.

Phong 16n dat 2 bang dién chim:

- Mot bang dit 2A - 15 A cip dién cho 2 diéu hoa (bang dién 6 hinh 4.9),

- Mot bang dat 2A - 15 A cap dién riéng cho dén, quat (bang dién 5 hinh 4.9).

Céc thiét bi dién trong phong: dp t6 mat cia Merlin Gerin, ddy dan cla
Clipsal. Day dugc di ngdm trong dng tuyp dat trong tudng.

4000 8000

- ~ .
= | =7 v
I M | (D <=5
| 1 1 ‘.1 1
) =
8 A ’g /8

8 8 =
LS R =S
e . i =='5 s

Hinh 4.9. Sd dé dién ndi that trong phong 1am viéc nhd va 1én
. 1. Bo 2 dén tuyp; 2. Quat tran; 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 hoa 2.2,5 mm?; 8. Day cap cho quat dén 2.1,5 mm?,

i) Thuc hién hé thong tiép dia tai tram bang cac coc L 6,3 x 6,3 x 6 dai
2,5 m v6i Ry <4 Q (xem chuong 3), néi trung tinh mdy bién dp 22/0,4 kV ca
2 phia cao, ha dp va b phan tiép dat cia DCL vao hé thong tiép dia nay.

k) Thuc hién diong coc tiép dia cho 2 ti dién tong cla 2 nha bang mot
coc 1.6,3 x 6,3 x 6 c6 R, <10 Q, day tiép dia bang thép ¢8. Luu ¥. coc va
day tiép dia phai ma kém nhidng néng dé chéng gi.
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4.6. THIET KE CAP PIEN CHO MOT KHACH SAN

Khich san cin cip dién nam d trung tam thanh pho, wén dién tich hep
(65 x 25) m’ bao gém khu nha khich hai tang va khu phuc vu (bép, bom
nude, giat gid...) mot ting nam phia sau nha,

Nha khich bo tri thanh 2 day ¢6é hanh lang di & giira, cau thang ciing
dugc bo tri gita nha. lbi vé phia sau. tao ra tién sanh dén khiach. Nhu vay
mdi tdng dugc chia lam 4 phan khu (ngan cach.bdi hanh lang, tién sanh va
cau thang) méi phan khu bé (ri 6 phong khich. Téng cong tang 2 c¢6 24
phong khdch. tang | chi c6 16 phong khdch, phan khu ti€p gidp vai khu phuc
vu dung 1am van phong (24 m?’), nhi an (100 m®), nha kho (24 m”). Nhu vay,
khéch san c6 42 phong khéch tat ca. Nguon dién cap cho khdch san la dudng
cdp 24 kV cud thanh phé di ngim ngoai via he trude cira khach san.

4.6.1. Xac dinh cong suat dién can cap cho khach san
Theo yéu cdu dat hang thi day thuoc foai khich san muc trung binh vé
cip dien, so bo ¢6 thé 1ay suat phu tai cho mot phong khich 1a P, = 4 kW.
Cong suat can cdp cho khach san 1a
P.=P, P=4.42= 168 kW
Vi cdc phong déu ¢6 tim ndng lanh, 13y cose = 0.9
168

= —— = 186,67 kVA
Sr 0.9 '

Ciing ¢6 thé tinh chinh xdc hon cong suat cho timg phong, timg ting va
toan khach san theo cong suat dat, cu thé cho cdc khu vuc ma khdch hang
cung cap.

a) Cong sudt tinh todan cho mét phong khdch

Phong khach du dinh dat:
- 01 mdy diéu hoa nhiét do 2,5 kW
- 01 binh dun nudc tam néng lanh . 2,8 kW
- Céac phu tai khéc: tivi, radio, ti lanh, quat, déen 1,0 kW

Tong= 6,3 kW
Lay k, = 0,8, xdc dinh dugc cong suit tinh toan mot phong khach 1a
P =08.63~5kW
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b) Cong sudt tinh todn ting 2
P.=08.5. 24=96kW

¢) Cong sudt tinh todn tang 1
- 16 phong khach:
P, =0.85.5. 16 = 68 kW
- Phan khu nha an, van phong. kho
L4y suat phu tai 20W/m’, tong dién tich 150 m’
2, =20.150=3kW
- Khu phuc vu: dién tich 50 m’, dat cic loai mdy (bom, giat, quat gio)
tong cong suat 10 kW
. =0.8.10+15.50=8.75 kW
- Ngoai ra con chi€u sing hanh lang, tién sanh tang 1, 2 san dé xc
khoang 2 kW.
Cong sudt tinh todn tang 1
Py, =085 (68 + 3+ 8.75 +2) =69549 kW
Cong suat can cap dién cho khach san
Po= P, + P, =96+ 69,49 = 164.49 KW
_ 164.49
© 0.9

182.27 kVA

[
Tri 6 ndy xap xi tri s6 tinh s¢ bo 14y 4 kW/1 phong khich.

4.6.2. Phuong an cap dién

bat moét mdy bicn dp 200 kVA - 22/0.4 kV tai khu vic san xe sau nha
khach. Ngudn dien duge 1ay tr doan cdp 22 kV néi véi dudng cdp truc 22 kV di
qua clra khich san, bang mot hop dau néi. Vi dién tich chat, nén diing tram treo.

Thiét bi dong cit cao dp, dung cau dao phu tai.

Vi khich san chi ¢6 2 tang, khong can dat i phan phéi tdng, chi can dat
moi tdng mot ta dién rieng. Trong mébi i dat 4p 16 mat tong va 4 dp 16 mit
nhinh cap dién cho 4 phan khu bang 4 dudng truc. Tir cdc duong nay, dién
duge dua vao timg phong qua cac hop néi. Trong méi phong dat 3 dp 6 mat
rieng cho diéu hoa, binh nudc néng va phu tai con lai. Tat ca cdp cao, ha ap
déu chon ngam dudi dat. Dudng day (i 11 di¢n tang dén cac phong va day di
trong phong déu di trong 6ng tuyp dit ngdm trong tuong, tu dién trong
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phong dat chim trong tudng. So d6 cap dién trén mat bang va so d6 nguyén I
xem hinh 4.10 va 4.11.

4.6.3. Lua chon cac phan tu cua-so do6 cap dién

a) Chon mady bién dp

Chon may do ABB san xuit 200 kVA - 22/0,4 kV c6 trung tinh cao, ha
ap noi dat truc tiép.

b) Chon cdu dao phu tai

Chon loai NPS 24A2 do ABB ché tao. Mdy bién dp va cdu dao phu tai
do ABB ché tao c6 thong s6 ghi theo bang.

Bang 4.7. Théng sé ki thuat cGia may bién ap
Congsult VA | Ul KV | UKV | AP W

200 2 | o4 | 30

Trong lugng, kG |
885

APGW | U, %
M50 | 4

Bédng 4.8. Théng s ki thuat ctia cau dao phu tai

Loai Ugn | Taw | Dong citngdn mach Déng cét ngdn mach Déng cat tai dinh
CDPT kV A 101, kA max L, kA mac I, A
| NPS24A2 | 24 | 630 2 50 5 |

¢) Chon cdp cao dp

|

| =

200

S22

=35,25A.

Chon cap dong cach dién XLPE, vo PVC ¢6 dai thép do hang ALCATEL
(Phap) san xuat, tiét dién 16 thiéu 25 mm’ (Cu x XLPE/PVC/MDSTA/PVC (3 x 25)
—24kV,co 1, =124 A).

d) Chon ti dién tang 1

- Vo tu tao

- Ap t6 mit téng

1

182,27

J3.0,38

=277.25 A

Chon &p 16 mat 18ng va tat cd cac 4p td mdt trong Khach san cla hang
Merlin Gerin (Phép) ché tao.
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Ap t6 mét téng chon loai NS 400E c6 I, =400 A; 1, = 15 kA

- Ap t6 mar nhdnh: méi nhdnh cap dién cho 6 phong trong mot khu,
cong sudt tinh todn
P, =5.6.0.85=255kW
Dong tinh toan:

«dm

255
J3.0.38.0.9
Chon 4 dp t6 mét nhanh loai C60 N6 I, =63 A, I

= 40,1 A.

k

=6 kA.

<din
d) Chon ti tdng 2

%6
* 13.0.380.9 _
- Chon 4p 16 mat 1éng loai NS 225 ¢6 I, =225 A, I, = 7.5 KA.
- 4 ap t6 mat nhanh chon loat C60N ¢é 1, = 63, 1 ,, = 6 kA.

=162,25A

e) Chon cdp ha ap
- Cép tir BA vao ti tang 1
Véi 1, = 277,25 A chon cdp dong. 4 161, cach dién XLPE vo PVC, ¢6 dai

thép do hang ALCATEL (Phdp) ché tao, ti¢t dién 150 mm’ c6 I,=285 APVC
(3.150 + 1.95).

- Céap tir ti dién ting 1 1én ti tang 2
Véil, =162.25 A chon cap PVC (3. 95 + 1.50) co [, = 238 A.

L o _ 85000 RS
Khu phue vu San dé xe 1
Cép 0,4kV, PVC (3x150 + 1x85)
o
S Van e
, g Phong an Khe |phang _77 13114 |16 16 | 17 | 18
> Buong true cac phan khy H > Budng lryc cac phan khu
12| 1|wo|efls| 7| 1|2]3]4|s5]s
- Budng cap truc 22kV P
Via hé phé Hop noi cép/d-

Hinh 4-10. So d6 cap dién trén mat bing tang 1 khach san
(50 48 cap dién cho tang 2 tudng tu)
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Pudng cap truc 22kV

o |

H6p néi cap
Cu XLPE/PVC/DSTA/PVC (3x25) - 24kV

______ i
|'
Tram NPS 2t|1A2

BA treo !
fin -

200kVA-22/0,4kV
H'l :
. pd ]

PVC (3x150 + 1x85)

R R N oo TTTm e T
T, 4\ 400 . PVCI (3x95 + 1x50) /1/ T,

| |
400A J 225A :

[ ] ] |
KAh | !

j 225A
)W
IR

W

|
| |
| |
| |
| |
| |
[ f
I

F——————————

\*ﬁ______.J
Bén dudng truc E)en dudng truc
4 phan khu tang 1 4 phan khu tang 2

Hinh 4-11. So dd nguyén li cap dién cho khach san

g) Chon day truc cdc phdn khu trong ting va thiét bi, ddy dan trong
tirng phong: trong tu thi¢t ké di¢n cho nha van phong.

h) Chon cdc thiét bi do luong cho tram bién dp

- Mdy bién dong 3 x 400/5 A dung cho cong to.

- Mdy bién dong 3 x 400/5 A diing cho ampe ké&.

- Ampe k& 3 x 400/5 A.

-Vonké& 0+ 500 V., 1 céi.

- Chuyén mach von ké&: | cdi.

- Cong to hitu cong 3 x 5 A -3 x 380/220 V. | cai.
-Congtovocong 3 x5S A-3x380V, I cal.

- Pén tin hiéu: do, vang. xanh, 220 V AC - 3 cdi.

- Cau chi 5 A: 3 cii.
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Chuong 5
THIET KE HE THONG CAP DIEN
CHO KHU VUC NONG THON

5.1. XAC PINH CONG SUAT CAN CAP PIEN CHO CAC PHU TAI
KHU VUC NONG THON

Céc phu tai dién chu yéu ¢ nong thon bao goém: tudi. tieu nude. chan
nudl, xay xdt, tuot lda, stra chira nong cu, tram x4, trudong hoc va sinh hoat.

5.1.1. Xac dinh cong suat tudi tiéu nude

Dé xdc dinh cong suat cin cap cho tudi, tieu nude thudng can cu vao hé
$0 tudi (chong han) va hé $6 tiéu nude (chong ung).

- Ving dong béang: P .. =008 0,1 kW/ha.
- Vung trung du: P e =012+ 0,15 kW/ha.
- Viing ndi: P, ..=018+0.20 kW/ha.

D¢ chong dng thudng 1dy hé s6 tieu nude P, ., = 0,35 kW/ha., Ngoai ra.
kht chon may bom nudc con can cd vao do chénh léch muic nudce, vao hm
lrong nudc can bom. Cic may bom nude thuong ¢6 ¢ong suat 7, 14. 20, 33,
75.200 kW.

- Mdy bom 14 kW tmg v6i fuu lugng bom 300 m'/h.
- Mdy bom 20 kW tmg v6i luu lugng bom 560 m '/h.
- May bom 33 kW img v&i hru luong bom 1000 m'/h.
- M4y bom 75 kW g véi luu luong bom 3000 m'/h.
- May bom 200 kW dng véi luu lugng bom 9000 m '/h.
Véi cong suat may bom xac dinh nhu sau:
Cong suat dién can thiét tuéi nude cho N ha
P=P, . N kW (5-1)
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Can cit vao luu lugng nude can bom va do chénh léch mitc nuée, chon
cong suat mdy bom P, .

Cudi cung xdc dinh duge s6 luong mdy bom can dat:

— 5-2
nP (5-2)

dim

Phu tai tinh todn cua tram bom, dit n may
P, =k k, Pi, (5-3)
|

k,, - hé $6 dong thdi sir dung clia n mdy;
k, - h¢ 56 (i cda timg mdy bom.
Thudng h¢ so cong sudt tram bom khd cao, cos¢p = 0,7 + 0,8 tuy k..

5.1.2. Xdc dinh cong suat cap cho chan nuoi

Cic trai nuodi lon can dung dién nang vao hai khau: ché bién thitc an va
rya chuodng trai.

MS4i trai chan nuéi thuong ding | mdy nghién thitc an cong suat 7. 10
hodc 14 kW, vai mdy thdi rau ¢ 1,7 kW (mbi may ¢6 thé phuc vu 100-200
dau lon) vai mdy rira chuong trai tr 1,7 kW dén 2,8 kW (cho 100-200 diu
lon). Ngoai ra con ding dién dé thap sang va sudi 4m gia sic. Nhu vay, cin
cU vao quy mo cua trai chan nuoi (s6 dau lgn S), d€ dang xic dinh dugc s6
lugng va cong sudt cdc dong co can st dung.

S6 luong mdy thai rav 1,7 kW:

S

n=——- 5-4
200 -4
S6 luong mdy rira chudng cong sudt 1,7 kW
S
n= — 5-5
100 (5-3)
S6 luong mdy rira chudng cong suat 2,8 kW:
S
n= — 5-6
200 (-0)

Phu tai tinh todn ca nhém mdy cua trai, cling xac dinh theo (5-3).

5.1.3. Cong suit phuc vu xay xat

Mbéi thén thudng dat mét mdy xay xdt, hoac ca xa dat chung mot cum
mdy xay xat 2, 3 chi€c cong suat 4,5; 7: 10 hoac 14 kW.
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5.1.4. Cong suat phuc vu cong viéc tuot lua
Miy tuét lia cé thé thi cong (dap chan) hoac dung dién.
Pong co may tudt lda thudng cd cong sudt 2,8 kW hoic 4,5 kW.

Thuong sau khi chia rudng dat v¢ cdc hd nong dan, cdc ho thudng dung
mdy tudt thu cong, it khi dung dién.

5.1.5. Cong suat cap cho tram sua chira nong cu

Thuong moi huyén cé mot tram sira chita nong cu. con gol la tram co
khi nong cu. Tram c6 thé san xuat cidc mdy tust lda thu cong va sla chita cic
may mdc nong nghiép (bom, xay xdt, ché bien thic an). Tai tram thuong dat
mot nhom may cong cu nhu khoan, tién, mai, cua, han v.v...

Phu tai tinh todn clia nhdm mdy nay ciing dugc xdc dinh theo phuong
phdp cong suat trung binh va hé s6 cuc dai. nhu nhém mdy trong xudng sia
chira co khi:

Py =Ky kg X P cosp =0.5+ 0.6
1

5.1.6. Cong suit cap cho truong hoc

Trudmg cho cdc cdp & nong thon ¢6 the chi dung dién chicu sdng, ciing
c6 thé vira chiéu sdng vira quat. Phu tai tinh todn thudmg xéc dinh theo suat
phu tai trén don vi dién tich P,, W/m’, uri s6 P, ¢6 thé tra theo cdc 6 tay Ki
thuat. trong thict k& thuc t€ thuong lay

P. = 10W/m’ cho chiéu sdng

P, = 15W/m’ cho ca chiéu sdng va quat.

Viy phu tai tinh toan cua truong hoc N 1dp la:

P,=P,SN (5-7)

trong do

S =a. b-dién tich 16p hoc. m’;

cos® = 1 néu chi chiéu sanz bang dén soi dét;

cosy = 0,85 - chi€u sdng bang dén soi dét va quat;

cos@ = 0,8 - chiéu sang bang d&n tuyp va quat.

Néu trong trudng hop cé phong 1am viéc cua ban gidm hiéu, hoi truong,
cdc khu vuc nay lady P, = 20 W/m’, phong thi nghi¢m 25 - 30 W/m?, phong
may vi tinh 1dy P, = 400 W/1 diau mdy.
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5.1.7. Cong suat cap cho tram xa, nha ho sinh

Di¢n niang & day chi dung dé thap siang va quat. Thoi nau dung than,
cti. Phu tai tinh todn xdc dinh theo suit phu tai trén don vi dién tich, tra s6
tay ki thuat. Thuc & thudng lay P, = 8 + 13 W/m’ (8 - chi chiéu sdng; 13 - ca
chiéu sdng va quat). lram x4 xa chi lam nhiém vu so cqu, khong chita bénh
bing cdc may moc thiét bi y t& sit dung dién nang.

5.1.8. Cong suat cap cho bénh vién

Bénh vién tir cdp huvén trg 1én, ngoai chi€u sang va quat. con nhiéu bo
phan si dung di¢n: bom nudc, cdc may mdc y 1€ khdm chita bénh (chup,
chiéu, siéu am v.v...). cidc dung cu vat H tei liéu, phong bénh nhan, phong
khdm, phong mo. phong bdn thudc v.v...

bé xac dinh cong sudt tinh toan cho bénh vién ¢6 hai phuong phdp.

a) Xdc dinh phu tai tinh todn cho ting khu vuc

- Khu bénh nhan, phong khidm bénh, ban thudc, xét nghiém: xdc dinh
theo sudt phu tdi trén [ m’. W/m’, tra $0 tay.
- Khu mdy méc v 1&: xdc dinh P, theo cong suat dat vahé s6 dong thoi:
P, = k,.P,., (5-8)
- Tram bom: xdc dinh P, nhu tram bom tudi tiéu (3-3).

Cudi cung phu tai tinh 10dn toan bénh vi¢n:
Pll = km 2 pm
]
cosyp = 0.8 + 0,85.

b) Xdc dinh phu tdi tinh todn theo sudl phu tdi trén mot givong bénh

p _
l)ls = = (5_9)
N
Tit d6 xdc dinh dudgc cong suat tinh todn:
P, =P N (5-10)

Trong dé N - so giudng bénh cta bénh vién.
Bénh vien cap huyén: N =200 + 300.
Bénh vi¢n cap tinh: N = 300 = 500.
Bénh vién cap TW: N = 500 + 1000.
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Tri s6 P,, W/giudng bénh c6 thé tham khio céc s6 licu sau:

Vi bénh vién cap huyén P, = 250 = 300 W/ giudmg bénh.

Vi benh vien cap tinh P, = 300 < 400 W/1 giwong.

Vi bénh vién cap TW P, = 400 = 500 W/ giudng.

Phu 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 xic dinh phu tai tinh todn khu vuc sinh hoat gia dinh cho céc lang,
xa tot nhat 1a dung sudt phu tai cho mét hod gia dinh P, W/hé. Qua két qua
khao sat. théng ké thuc (€, thay ring trong (hoi diém hién nay, ¢6 theé thiét k&
cdp dién cho sinh hoat nong thon theo 6 licu sau:

- VGi nong thon ving dong bang: P, =0,5+ 1 kW/ho.

- V&l néng thon ngoai thanh: P, =08+ 1,2 kW/ho.
Phu tai tinh todn cho sinh hoat lang, xa:
P,=P.H (5-12)

H - 56 ho gia dinh trong khu virc lang, xa.
cosp = 0,85 +0,9.

5.2. SO PO CAP PIEN

Ludi di¢n cdn thiét k€ cua thon, xa, bénh vién... nam trong hé thong cap
dién cda 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 huyen.

Dong dién cap cho mot phu tai mdi thuong duge 1ay ré nhanh tor mot
duong truc trung ap, dudng truc nay xual phdt (r tram BATG. dang cap dién
lién thong dong thdi cho cic phu tai khic (hinh 5.1).

Vi tr diém r& A vé xia kha xa (vai km) cong v6i cac doan dudng trung
ap trong khu virc x4 vai km nira, dé dam bao an 10in, tin cay cho tuyén day
truc, tai A nén dat mot dao cach li, dé tién sira chira h¢ théng dién cua xa.

Puong trung 4p chon dung dudng day trén khong PDK vi khoang cach
tai dién dai va diéu kién khong gian cho phép. Ciing vi khoang cach tai dién
dai nén dé dam bao chat fuong dién nang, tiét dién day dan DDK dugc chon
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theo diéu kién tén thit dién 4p cho phép. Ciing do diéu kién nong thén cho
phép. tram bién ap thuong duge diing 1a tram ¢t (tram bét): mdy bién dp dat
duéi dat. thiét bi cao ap dat trén cot, to ha dp dat wrong nha xdy, tram cé
tudng bao dé tranh trau bd va dam bao an toan cho ngudi va thiét bi. Thiét bi
cao ap thuong dat DCL - CC hoac cau chi tu roi (CCTR). Phia ha dp dat mot
ti phan phéi gébm mot dp 16 mit tdng va 2 - 4 4p t6 mat nhanh, wy s6 16 ra.
Ca phia cao, ha dp déu phai dat chong sét van (CSV), dé chéng sét truyén
vao tram. C6 thé dat thém chong sét ng (CSO) phia duding day cao 4p.

E / Tuyén day truc trung ap /

y———. A
BATG —l

Poan duong trung ap cla xa

X3 cén cap dién

B4 B3 —E 82

I
I
|
L
i
l
(
1
|
I
I
|
I
I
I
1
Il Tram bom Thén 3 Thén 2
!

I

1

Hinh 5-1. Hé thong cap dién cho xa néng nghiép (vi du cé 4 TBA) dugc lay
dién tir mét tuyén truc trung ap cua huyén
Vi ¢ ndéng thon hién nay, cic S¢ Dién luc thuc hién phuong thitc bin
dién tai thanh c4i ha ap tram, nén tai ti PP tram can dat cdc dong ho von,
ampe va cdc cong to. Thudng dat 3 dong hd ampe, | déng hd von + chuyén
mach dé do dién ap day, | céng to 3 pha hitu cong, 1 cong to 3 pha vo cong.
So d6 nguyén 1i mot tram BA néng thon cho trén hinh 5.2.
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Budng day truc A - Piém dau

\‘ DCL phén doan

<

5|9
_|

3|z
| =
2|2
© Q
—» o]
J |
O | =
3 E
&|°

BA-35(22). 10,6/0,4

PP r——— e :
| BI {
| f
I AT 1
' |
I
[
. ®O wan] |
| === PR |
| :
{
{ A1 A2 A3 |
! AN A |
(N Y O J
Pudng truc ha ap DK Puang truc ha ap BDK
| [ £ 500m J B ( < 500m |

Hinh 5-2. So @b nguyén li ¢ap dién cho mot khu vire néng thén
dung mat tram bién ap (co6 thé dung CCTR thay cho DCL - CC)

So d6 két cau xay dung tram xem chuong 3.

Tuy thudc dia hinh timg thon xdm ma vach ra phuong an di day thich
hop (hinh 5.6).
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5.3. LUA CHON CAC PHAN TU CUA SO PO CAP PIEN
5.3.1. Chon may bién ap '

Tram chi dat mot mdy, cong suat mdy chon theo muc 1.3.1, chuong 1.

5.3.2. Chon DCL phan doan va DCL tram
Ca hai DCL, chon cung loat, chon theo bang 1.3.

5.3.3. Chon cau chi cao ap

Cau chi cao dp chon theo bang 1.4,

5.3.4. Chon ap to mat

Ap t6 mét 16ng va dp t6 mét nhanh chon theo muc 13.9 chuong 1.

5.3.5. Lira chon thanh gép (thanh céi) dat trong tu phan phéi ha ap

Céc 10 phan phdi ha dp tram BA noéng thon thuong ding t ty tao, can
lua chon va Kiém (ra hé théng thanh gép theo bang 1.9.

5.3.6. Lira chon doan cap ha ap tir BA dén ta phan phoi (3 - 5m)
- Chon theo dong phat ndng cho phép, cong thac (1.29).

- Kiém tra theo diéu kién 8n dinh dong ngan mach, cong thitc (1.35).

5.3.7. Lara chon tiét dién cac tuyén day ha ap

Day ha 4p dung day A hoac AC di trén cot.

Pe dam bao dién dp nha xa nhat, nam trong pham vi cho phép, tiét di¢n
day ha dp nong thon duoc chon theco AU, . Sau dé phai ki¢m tra khoi dong
mdy bom, khi tram bom dat xa tram bién dp.

5.3.8. Lwa chon tié¢t dién tuyén day cao ap

Vi ban kinh hoat dong cua cdc tuyén day cao dp khad xa, nén tiét dién
cing duge chon theo diéu kién tdn that dién ép.

Sau day trinh bay phuong phdp lya chon tiét dién day dan theo AU, .

- Cho gid tri x, = 0,35 ©Q/km, xac dinh tri s6 thinh phan tan that dién dp
do Q gay ra trén X.
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|
AU":x(,ZQ Vv (5-13)
Uclm ’

- Xdc dinh tri 6 cho phép clia thanh phén t6n that dién dp do P gay ra
tréen R.
AU’ = AU, - AU” (5-14)
- X4c dinh tiét dien day t6i thiéu dam bao AU,

2o,
szm,mm (5-15)
Trong hai cong thifc trén:
P, kW; Q, kVAr - cong suat trén cdc doan dudng day;
1, km - chiéu dai cdc doan duong day;
p - dién tr& suat cta nhém p = 31,5/mm’. km; U, kV; AU, V.
Cin can ctf vao so do tuyén day dé xdc dinh P, Q, [ cho ding.
Néu chon tiét dién tiéu chuidn nho hon tiél dién tinh toan theo (5-15)
c4n kiém tra lai diéu kién AU < AU,
Pé ddm bao do lech dien dp cudi duong day AU < 5% U,,, tuy thudc
vao dién 4p thanh cdi ha dp tram bién dp, c6 the lay AU, = (5 + 10%)U,
Can nhd ring, khi tinh todn cdc dudng nhanh vao x6m ngd, ¢6 thé coi la
phu tii phan bs déu, dé tinh AU trong c4c cong thifc trén, thay thé bang phu
tai tap trung dat tai gida dudng day, c6 tri s6 bing téng cong suat phan bs
déu (xem hinh 5-3).

5.3.9. Kiém tra tiét dién day cap cho tram bom theo do sut dién ap
khi khéi dong may bom
Nhu d;i néi & trén, néu tram bom khong dit tram bién dp riéng ma duge
cap dién bang mot duong day ha dp tir mot TBA cong cong thi nhat thiét
phai kiém tra tiét dién day theo d6 sut ap khi khdi dong mét mdy bom.
- Né&u tram bom chi dat mot mdy, khi mdy bom khai dong, yéu cau do
sut 4p thoa man diéu kién:
AU% < 40% U,,, (5-16)
- Néu tram dat nhiéu mdy bom +khi kh&i dong mot mdy bom, yéu ciu
phai thod man diéu kién, khong 1am anh huong dén su 1am viéc cha cac may
bom khac, diéu kién d46 la:
AU% < 20% U,_ (5-17)

129T7K AP oidN
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Hinh 5-3. So d6 thay thé tinh tiét dién
theo phuong phéap ton that dién ap cho phép
a, b - Sd dé cip dién thuc 1&; ¢, d - So d6 thay thé tudng Gng

TBA
BDK

()
2
g

F~——-

Zg 7z, Z5

Hinh 5-4. So d8 nguyén li va so dé thay thé
xac dinh d& sut ap, khi khdi dong mot may bom
Phuong phap xdc dinh d6 sut dp nhu sau:
Zy+2,

AU% = ——"—.
Lo+ Z,+7,

100 (5-18)

Trong dé:

Z, - Tong trd mdy bién 4p quy vé ha 4p;

Zp - Tong trd dudng day cap dién cho tram bom;

Z,, - Téng trd ngan mach ciia dong co khéi dong.
Un

7o = ———dm (5-19)
> \/§kmmldm

k... - hé¢ s6 md may (khdai dong) cua dong co may bom.
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L.uu ¥, néu tram dat nhiéu mdy bom véi cong suat khac nhau, phai cho
mdy bom 16n nhat khai dong, d€ kiém tra do sut 4p.

5.3.10. Tinh toan noi dat

a) Tinh todn ndi dat tram bién dp (xem chuong 3).

b) Tinh todn ndi dat duong day tai dién cao, ha dp (xem chuong 1 va
chuong 3).

5.4. THIET KE HE THONG CAP BIEN CHO MOT XOM MOl

Yéu cdu thiét k& cap dién cho mot xém mdi gom 60 ho dan nong nghiép.
Nha dan duoc b6 tri déu trén 3 ngd xém, mdi ngd 20 ho. Nguon dién 1 tram
bién ap cap dién cho toan thon, nam cdch x6m 200 m (xem hinh 5.6).

Q
ngs 1 _P
8
& —+4
TBA é o
§ ngo 3 ._.-P
L
L 200m ___l
Pusng true ngd, cOtH 7.5
8 / D
DDK tir TBA v& x6m 1 2 3 4 5
AC (3x25 + 1x18) \ CotH 7.5, cd treo
hom céng to E
\ A "~ o i
_IA ~N_/ 1]z 3 . s
TBA N/
CatH 85 / "
c 1 2 3 4 5

Hinh 5-6. M4t bling dia i xém m&i 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 moét duong day trén khong.
day AC vé trung tam xom (diém A, diu ngd 2), tr day s& tach lam 3 tuyén
day. mdi tuyén ¢ap dién cho mot ngd riéng (20 ho dan). Phia dau nguon dat
| 4p to mat riéng cho xdm mdi. Tai céc cot dau ngd A, B, C, dit cau dao dau
tuyén day modi ngd. Mai tuyén ngd dai 200 m, dat 5 cot cdch nhau 40 m. moi
dau cot dat mot hom cong to (4 cong to 1 hom). Trong moi hom cong to dat
1 CD tdng va 4 CD nhanh cho 4 céng to, sau méi cong to dat CC. So do
nguyen i cap dién cho x6m mdi thé hién trén hinb 5-7.

5.4.2. So A6 nguyén li

H(Jp cD ngﬁ 1
- 5
B h_/]':!r""' "ﬁ_._._.l
| L) 08 | cD- 30A| .
I ! fjj :
—_ = “‘ CDA-N0A 01 cm-rm/\
=4 I | Hop congta 1 : F Hop céngto 5
= : I Anga | y /ngé 1
+ | | |
" |cc1 (‘CA| iceff] [[jeca
9 b L_ . I
& H KR
~— \._Y -
<« 4 hod 4 hd
T
Hép CD ngd 2
_@_:r AT A@x25 v 1x16) A roa 1 L 5
T W r———
! T A78A Lo co-30a| | 3oA‘|
[ ¥ = lep1 M depay :CD
Tu PP © : I Hop cong ta 1 : | pr cdng to b
s I i /rl'lgo 2 . nqo 2?2
+ | | ¢
™ 1ccq]] CCA) |co1 ccal
C;‘< [ B
& )
= (N
< 4 hd 4 ho
Hop CD ngd 3
r—- 5
/'T'T -t == _I -
= JI cn- JOA—: |r D ’JOAT'
[ ,j1 I I
|CD1 cn4 | |CD cn4 |
| I Hop congta1 | | Ilop cbng tcS
I il |eT4 /Jl/ngé 3 I ER ngo 3
| I I
icc]] [Jeca 1001 CCM
. . ] L
4 hb

Hinh 5-7. Sa do nguyén li hé thdng cap dién cho x6m méi

5.4.3. L.ua chon cédc phan tir cua hé thong cap dién

Phu tai tinh todn cua xém xdc dinb theo (5-12), vi xém mdi, lay
P, = 0.5 kW/hé gia dinh.
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P,=P .H=05.60=30kW
Q, =P, tgo = 30.0,62 = 18.6 kVAr

By —£=35,3 kVA

S, = =
cosp 0.85

a) Chon dp té6 mat diau nguén
35,3
" J3.0.38

Vi diéu kién nong thon, it kinh phi, chon dong dp t6 mat 75 A cua
CLIPSAL (Uc).

=53.68 A

b) Chon diy din

Chon dung DDK, day nhom cung tiét dién. Chon theo AU,
Coi dudng day ngé cap dién cho 20 ho 12 phan bo déu, thay bang phu tai
1ap trung g giffa. voi cong suat:
P..=200,5=10kW
Q.= 10.0,62 =6.2 kVAr
So d6 tinh todn lya chon day dén nhu hinh 5.8.

100m D'
i +
E 10 + | 6,2kVA
2
TBA
| 200m A 100m =
l '
Urg =400V £ 10 +j 8, 2kVA
8
100m H
© &
10 + j 6 2kVA

Hinh 5-8. So dé thay thé dé lua chon tiét dién day din
V1 dién 4p thanh gép ha dp U = 400 V = 105% U,,. cho phép lay
AU, = 10% U,,, dién dp cudi duong diy ngd x6m van dam bdo do léch dién
ap cho phép AU = -5%U,,.
Chon x, = 0,35 Q/km, tinh dugc:
0,35

AU" = —
0,38

[18,6.0,2+6.2(0.08+0,1)] = 4,45 V.
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AU = 10%U,,, — AU =38-445=3355V.
315
©0,38.33,55
Chon day nhom A-25 (3 x 25+ 1 x 16).
Ghi chii: Ciing ¢6 thé chon day tiét di¢n khdc nhau cho méi doan. Khi
d6 doan TBA - A chon A-35, cdc dudng ngd chon A-16, tuy nhién ¢é thé l1a
khong kinh t€, vi méi loai day ding véi khoi luong qué it s& khé mua.

(30.0,2+10.0,18) =19,33 mm”.

¢) Chon cau dao hop ddu ngé
0
© J3.0,38.0.85

Chon dung cau dao ba pha 30A dit trong hop cé khoa.

=179 A

d) Chon ddy ddn tic cong to vao mot hé gia dinh

LAy cong sudt tinh todn tryc tiép cho méi ho 1a 1 kW, dién 4p pha 0,22 kV

IR
0,22.0,85

Chon ding day déng boc nhua cich dién CLIPSAL, ti€t dién 2,5 mm’,
2 501, M(2 x 2.5).

3JA

11

d) Chon cdc thiét bi dién ddt trong hom céng to

- Day chay cau chi: chon I, =10 A, 1 pha.

- Dao cach li cho méi ho: I, = 10 A, 1 pha.

- Dao cdch li tong ba pha: I, = 30 A.

- Cong to m6t pha 10A do Nha may Thiét bi do Trdn Nguyén Han ché tao.

Cic cau dao, cdu chi trong hop déu do nha may TBD Dong Anh ché tao.
Cdc thiét bi di¢n dat trong ngd xém, khong cin kiém tra dong ngan mach vi
Xa nguodn. '

5.5. THIET KE PIEN CHO TRAM BOM
Yéu cau thiét k€ dién cho mot tram bom cap huyén nham tiéu ting cho

700 ha viung trong diém lia. Tram bom ¢é nhiém vy tiéu 500.10" m' nuéc,
sau 3 ngay.
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5.5.1. X4c dinh cong suat va s6 luong may bom
Cong suat dién cian dung dé chong ting cho 700 ha, tinh theo hé s6 tiéu
nudc 0,35 kW/ha.
P, =0,35.700 =245 kW
Du dinh dat may bom 33 kW, méi gid bom dugc 1000 m'.
S6 mdy bom can dat:
n= % = 7.4 cdi, l1ay chan 1a 8 x 33 kW.
Kiém tra lai muc tiéu nudce cia 8 mdy 33 kW trong 3 ngay:
8. 1000 .72 =576.10" > 500.10°
Viy dit 8 mdy bom 33 kW cho tram bom cap huyén 12 hop li.

*

Trong nhimg ngay tng, cic may bom lam viéc hét cong suat, vay:
P, =ZP,, =264 kW
P 264

S, = — — =310,5kVA.
coso 0,85

Véi cong suit nay, quyét dinh dat riéng cho tram bom mét tram bién
ap, canh tram bom.

5.5.2. Vach so do c4p dién

Phuong an cap dién cho tram bom nhu sau:

bién duge 1ay vé tram bom tir TBA trung gian ctia huyén 110/10 kV,
cach tram bom 3 km, bang dudng day trén khong. Tram dat 1 mdy bién ap,
phia cao 4p dat cau chi tu roi, chong sét van: phia ha dp dat 2 t phan phéi.
. moi tu cdp dién cho 4 mdy bom. Tai gian may, mdi may duge dat 1 cau dao hop,
gan trén tuong dé tién thao tac. Cdp tir ti PP 16i cau dao hop di ndi trén tirdng. Tir
cau dao tdi may bom cap duge di ludn trong ong thép, dat trén mat dat.

So d6 mat bang va so d6 nguyeén I{ cap dién cho tram bom cho trén hinh
5-9, hinh 5-10.

5.5.3. Lura chon cac phan tir cua hé thong cip dién

a) Chon dung luong mdy bién dp
- Cong sudt can cap cho 8 mdy bom: 310.5 kVA.
- Céng suat chiéu sang:
+ Gian may: 4 béng x 200 W = 0,8 kW
+ Gian sira chita: 1 bdng x 200 W = (),2 kW
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+ Gian truc: 1 béng x 200 W = 0,2 kW
+ Chiéu sang bao vé: 5 béng x 100 W =0,5 kW
Téng cong sudt chiéu sang P, = 1,7 kW.
Tat ca dung dén soi dot cosg = 1. Vay téng cong suat toan phin chiéu
siang S, =P Jcosp = 1.7/1 = 1,7 kVA.
Vay tong cong sudt can cap cho tram bom:
S, =310,5 + 1,7 =312,2 kVA.
Chon may bién 4p Viét Nam do lién doanh ABB san xuat cong suat 315 kVA.
BA - 315 - 10/0,4

I Sm Trong lvdng
Loai may k\", n | Yo kV | UKV | AR, w APNW U % o
BA-315-10/04 315 10 0.4 720 | 4850 | 45 1270

b) Chon tiét dién diy dén tir BATG vé TBA ciia tram bom
315
Iu = I¢m = 7=
ImR \/5.10
Véi dong dién tinh todn nhd, khoang céch tai dién ngén (5 km), chon
tiét dién theo diéu kién nao ciing nho, vay 1dy tiét dién t6i thiéu quy dinh cho
duodng day cao 4p 1a 35 mm’. chon AC-35.

= 18,2 A

Khéng can kiém tra lai diéu kién AU,
¢) Chon cdu chi tu roi (CCTRyvii U, = 10 kV, [, = 182 A.
Chon CCTR do hang Change (Mi) ché tao.

Bang 5.2. Thong s6 ki thuat cGa CCTR

Loai CCTR | Uy kV | LywA | L4 KA Chiéu dai, mm Trong lugng, kG

C710-112PB 10 100 10 220 7,98

d) Chon chong sét van (CSV)
Chon CSV do hing COOPER (Mi) ché tao

Bang 5.3. Théng sé ki thuat cua CSV

y Bién dp phong dién max, Dién 4p phéng dién dinh mic
i amy kV (g véi 1, 8-20 len ap 2n a
Loai SV kv 9 B clia CSV, kV
| kA | ska | toka | 20ka | soka |
AZLP-10 10 | 194 | 208 | 221 | 245 | 288 | 17,0
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d) Chon dp t6 mdt tong
1,=4749 A
Chon é4p té6 mat do hang MERLIN GERIN (Phdp) san xuat, [, = 500 A.

Bang 5.4. Théng sé ki thudt clia 4p to mat tdng

Loai A Ugw KV Lo A . L ké e Ridh han kA

C600E 0,5 500 18 2

e) Chon dp t6 mdt cdp dién cho mdy bom
Méi ap to mat cap dién cho 1 mdy bom
" J3.0,38.0,85
Chon dp t6 mat do hing MERLIN GERIN ché tao I, = 100 A.

Bang 5.5. Thong sd ap td mat nhanh

1, 59 A.

Lo@i A UM.’ _kv It“.'.._A-_ lle' kA “_ lcélqléi ham _k'A_ N

C100E 05 0o | 15 A

g) Chon dp té6 madt cho chiéu sang

Chon 4dp t6 mit I,, = 15 A do MERLIN GERIN ché tao, ¢6 cic thong
s6 nhu bang 3.5.

A

<

o

~

e}

'—

2 3 4
/[ / -

' A

TRA || T/ (15 15

5m

B : ) @& @ ® @ ;
\_4_m_L_4m ! 18m B

Hinh 5-9. So dé mit bing c¢ip dién cho tram bom
1. Td phan phéi; 2. Cap tit BA — t PP; 3, 4. Cap tir 2 ti PP tdi cac hép CD di ndi trén
tudng; 5. Hép cau dao; 6. Cap 1 CD - may bom, di trong éng sit;
7. May bam; 8. Bang dién chiéu sang.

i .
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h) Chon cdp tir BA t6i tii phin phoi
Chon theo dong cho phép
[ = 315
Y J3.0,38
Chon cédp dong 1 16i PVC 3(t x 185) + I1(1 x 95).
Cé6 1., =521 A do hing DELTA san xuat.

=479,16 A.

i) Chon cdp 3 16i tir tii PP tdi cdc mdy bom
- B _s9A
J3.0,38.0.85

Chon cép déng 4161 PVC (3 x 10 + 1 % 6), ¢6 Iup =75 A, do DELTA
San Xuat.

Ill = Idm

k) Chon cdu dao hop

Chon 8 hop cau dao cho 8 mdy bom, [,, = 100 A do nha may TBb
Pong Anh san xuat.

1) Chon day chiéu sdang tix ti PP toi cdc bang dién

Chon dung day déng boc cich dién 4M(1 x 2,5) do Viét Nam ché tao.

m) Chon thanh cdi tu PP
Vdi I, = 479,16 A chon thanh céi lam bang dong, thanh tiét dién 40 x 4 mm,
c6l,=625A.

Thanh cdi déng dugc dat 1én hai sd cich dién, gin vao khung ull, cich
nhau 7 cm, dat ddng.

Tinh todn ngan mach:

2 0 2
Zo=R,+iX :%.10“+'“N—/“L’"’..104 mQ
B BT JAp 2 J .
din dm
2 2
B=m,106+Ji—50—8—.104:7,05+120,62 mQ
3157 315

Cip 185 do DELTA san xudt ¢6 r, = 0,099Q2/km, x, = 0,1Q/km.
Ap t6 mét 500 A c6 dién trd ti€p xic r = 0,25 mQ, x, = 0.
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Téng tr& cha cdp Z. va 1ong trd chia ap té6 mat Z, nho hon rit nhiéu so
véi téng tré Z,, chia may bién dp 315 kVA, cé thé bo qua. Vay dong dién
ngén mach tai N bang:

= — 9 _j09ka

J3N7 +20°

i, =2 .1.8I, = V2 .1.8.10,9 =27 kA

———

TU TBATG

AZLP-10

i

C710-112PB

| BA-315-10/0.4
of

TUPP,

3 681 500/5A

—
fatd
e
D

|
i
! PVC (3x185 + 1x95)
|
|
|

,>\ C600E-500A

- ®O®
NN
| 8xC10|0E—100A

L ——}-. . - . SRR R |

-
=
—

|

\
|
|
|
|
|
|
|
|
|
|
|
|

Day boc (4x25) Céap dong PVC

Pén cac bang dién (3x10 + 1x6)

chiéu sang di theo tudng
Cau dao hop Cau dao hop
CD-100A CD-100A

Cap déng PVC
(3x10 + 1x6)
di trong éng tuyp séat

Hinh 5-10. So dé nguyén li cap dién cho tram bom
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N
I ( I : 5m A
q_
Cap ddng 185mm 2 TG-M-40x4mm

7,05 + 20,62 (m () ﬁN
of.  — [ 1
Vet —J | S| —_
Zg Zc Z,

Hinh 5-11. S dd tinh toan ngan mach

Kiém tra thanh cdi da chon theo 6n dinh dong va nhiét ddong ngan mach
nhu sau (cong thic 2.30 + 2.32).
F,=1,76.10 ?.% 272 = 59,8 kG.

M= 228%70 _ 418 6 kGem.

W= % =0.106 ¢cm*.

o, _M_3186_ 3949 kG/cm’.
W 6

6, =3949 >0, = 1400 kG/cm’,

Vay thanh cai khong chiu duge luc dién dong khi ngan mach, nghia la
khong dam bao diéu kién 6n dinh dong.
Chuyén thanh cai sang dat nam, khi dé:

W= i%()_ = 10,66 cm*

o, = 18,6 _ 39,26 kG/cm®’ < o, —> thoa min.
10,66 P

Kiém tra diéu kién 6n dinh nhiét:
F2alytg
t,, 1y 130,5s.
F=40.4=160>6.109. \/0,5 > thoa man.

Tir tri 86 cia Iy va Fy,,. nhin thiy cdp va cdc dp 16 mat da chon déu
thoa man diéu kién ngén mach.
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n) Chon cdc déng ho

Trén 1 PP dat 3 déng hé ampe, mot dong hd vén, mét chuyén mach,
mot cong (o hitu cdng, mdt cong to vo cong, den tin hiéu.

Tat ca cdc loat dong hé va cong to déu cua nha may Thiét bi do Tran
Nguyeén Han ché tao.

Chon hai b 6 may bién dong do Nha may Thiét bi do Tran Nguyén
Han ché tao, 6 ti s6 bién déi 500/5 A, dé cap dong cho cic déng ho trén.

5.6. THIET KE CAP PIEN CHO MOT TRUONG HOC

Trudng Trung hoc phé théng (THPT) clia huyén thudng bao gom céc
phu t&i: chiéu sdng va quat phong hoc: chiu sdng va quat van phong, phong
khach, hoi truong: dién phuc vu cdc mdy mdc phong thi nghiém (li, hoa,
sinh, ki thuat cong nghiép) va chiéu sang cong cong, bao vé. Xac dinh phu
tai tinh todn va yéu ciu cap dién cho cdc khu vuc déu c¢é nhimng dac thir khic
nhau, diéu nay dugc minh hoa qua mét thiét k& cu thé sau day. A

Yeéu cau thiét k& h¢ thong cap dién cho truong THPT bao gém 16 phong
hoc (nha A1), mot hoi truong, van phong, phong khach, phong truc (tang 1
nha A2), cic phdng thi nghiém (tdng 2 nha A2), nha dé xe. Nguén dién cap
cho trudng la duong day trén khong 0,4 kV chay qua trudce cua trudng.

5.6.1. Xac dinh cong suat can cip cho truong

a) Nha Al: nha 2 tang, moi tidng bo tri 8 18p hoc, dién tich moi 16p
8 x10=80m".

Lay P, = 13 W/m? > P, = 13. 16. 80 = 16,64 kW.

b) Nha A2: phu 1ai nha A2 bao gébm 2 d6i tugng

- Tang 1: cdc phu tai chiéu sdng va quat: hoi truong 100 m?, phong truc
24 m’, van phong 24 m’, phong khach 24 m’, téng 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
nghié¢m ldy P, = 30 W/m’, nha kho ldy P, = 10 W/m®.

P..=30. 150 + 10.24 = 4,74 KW.
c¢) Nha xe, chiéu sdng sdn truong, chiéu sang bdo vé
- Chiéu sdng nha xe: 3 bong . 100 = 0,3 kW
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- Chiéu sdng san truong (trong nhig ngay hop, hoi he. hoc t61):
12 bong . 100 W = 1,2 kW. '

- Chi¢u sing bao vé quanh truong, ci 30 m dat mét bong 100 W, tng
cong 18 bong:

18 . I00W=1,8kW.

Cong suat chiéu sdng toan truong:
P.=03+12+18=33kW.

d) Tong cong sudt cdn gdp cho truong THPT:

4
Pr=k, D P, =0.85(26,64 + 3,40 + 4,74 + 3.3),
i

P, =239 kW
Lay hé so cong suat chung toan trudng coso = 0,9.
Sy = 23,9 _ 26,56 kVA
0.9

5.6.2. Phuong an cap dién

Trén co s6 mat bing va s6 liéu cong sudt can cap cho cac khu vuyc, dé ra
phuong an cap dién nhu sau:

- PBat mot hop cau dao chung tai cot DDK - 0,4 kV.

- Pat mot th di¢n t3ng tai phong tryc, 1ay di¢n tir hop cdu dao chung
bang mot doan cap.

- Trong tu dat mot 4p 16 mit téng va 4 4p 16 mat nhéanh:

1A cap dién cho nha Al.

1A cap dién cho tang 1 nha A2.

1A cap dién cho tang 2 nha A2.

1A cdp dién cho chiéu sdng toan trudng.

- Tir ti di 4 duong truc dén 4 khu vyc cdp dién.

Puong 1 dén chan cau thang nha Al, ur day dat mét hop chia dién cho
hai tang, méi tang cé duong truc chay hoc hanh lang, tir day 13y dién vao céc
phong hoc. M6i phong hoc dat mot bang dién.

Pudng 2 1a dudng truc, chay wrén tuong, doc hanh lang tang 1 nha A2
dé cap dién cho hoi trudng, van phong, phong khach, phong truc, méi phong
dat mot bang dién.
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Puong 3 1a dudng truc, tir t dién chui san tdng 1 1én tdng 2 nha A2,
lam dudng truc cap dién cho nha kho va cic phong thi nghiém, méo. phong
dat mot bang dién.

Pudng 4 wr ti dién téng sang bang dién chi€u siang, bang dat hai
aptotmdt nhanh, 1A cdp dién chiu sdng cho nha xc va san truong, 1A cap
dién chiéu sing bao v¢ quanh trudng.

So d6 nguyén 1i va so d6 cdp dién trén mat 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 cda truing
[ _ Sy _ 2656
" BU V30,38

Chon cdp PVC tiét dien 10mm® (3 x 10 + 1 x 6), dit treo trén khong.

=40.4 A.

b) Chon cdu dao hop
Chon cau dao hop 60 A.
c) Chon tu dién
- Vo i bang sdt tu tao, thanh cdi M-25 x 3.
- Chon ap t6 mét téng: vdi L, = 40.4 A, chon dp t6 mat c6 I, = 60 A.
- Chon ap t6 mat cho nha Al:
LR 1664
" U cos¢  /3.0,38.0,9
Chon dp t6 mat c6 [, = 40 A.

=28,12 A.

- Chon dp t6 mat cho nha A2, tang 1:
o 44
“ J3.0,38.0.9

Chon dp 16 mdt c6 I, - 15 A.

5,8 A.

- Chon ap t6 mat cho tang 2 nha A2:
a 4.74
Y V30,3809
Chon dp to matcé I, =15 A.

- Chon 4p t6 mét cho chiéu sang:
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[=—23 54
J3.0,38
Chon 4p to mat c6 I, = 15 A.
Tat ca dp 16 mat déu mua ciia GOLDSTAR (Han Quéc).
d) Chon day ddn
- Pudng day cap dién cho nha Al
+ Doan t0 dién - cau thang Al ¢é: I, =28,12 A,
Chon cp déng 4 15i, PVC (4 x 6)c6: 1, =45 A.

Hép cau dao
ODK-0,4kV

> Céap ty BDK - TV dién
Ta dign - PVC (3x10 + 1x6} W
"ﬂ Nha xe

1
[0 .
2 Bang dién cac phong
.:"‘ va hél "Uﬂﬂg
3 i
b1 . . .
pl " Puéng truc tang 1 nha A2
_L, Day boc M (4x4)
4
Nha A2
1. Phong tnie Cép Wl dién - hép dién A1
2 Phongkhach |~ PVC (4x6)
3. VAn phon
4 Haéi l'r)udngg Hép dién nha A1 Duang truc tang 1 nha A1 BAng dién phang hoc
5 Hanh lang // Day boc M (4x4)
: . , S [\
2 ! ' 1 ' ' 1 1 1 2

Nha A1 1 Phong hoce: 2. Cdu thang, 3 Hanh lang

Hinh 5-12. Mit bang trudng THPT va so doé cip dién tdng 1 nha A1, A2.
Sao do cédp dién cho tang 2 nha A1, A2 tuong tu ting 1.

+ Doan dudng truc méi tang cé: I,= % I, =14 A.
Chon day d6ng boc M(4 x 4) cé: I, =35 A.

- Pudng day truc ting 1 nha A2:
I, = 5,8 A — chon day ddng boc M(4 x 4).
- Duong day truc ting 2 nha A2:
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I, =8 A — chon day dong boc M(4 x 4).
- Dudng day tir tu dién — bang chiéu sang: M(4 x 4).
- Day tir dudng truc vao cdc bang dién M(2 x 2.5).
- Day dén bong den quat M(2 x 1,5).
Toan bd day din trong phdng di trong 6ng ghen, dudng truc di noi theo
tuong, cling trong dng ghen.

BDK-0,4kV

‘r_—][__—l Hop cdu dao
: : CD-60A
L_l__4

PVC (3x10 + 1x6)

Tu dién téng

RS

A-15A A-40A A-184A A-15A

8ang chiéu sang
Day boc M(4x4)

,.\_ ________ - Day boc M{4x4)
E ]CD'15A i Pén tang 2 - A2

|| Day boc M{4x4)

I

|

Pén tdng 1- A2

| %)
S - é
Chié sang nha xe, g
Chigu sang bao vé san tnsdng a
Day bac M(2x2,5) Day boc M{2x2,5) ) R
H3p dién nha A1
| ? ____ 1
CD-40A |

CD-20A CD-ZO‘A
Oueng truc tdng 1 - A1 S e B Buéng true tang 2 - A1
Day boc M(4x4) Day boc M(4x4)

Hinh 5-13. Sa dd nguyén Ii ha théng cap dién cho trudng THPT
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d) Chon bdng chiéu sding
Tai bang chicu sdng, dat ICD - 15 A va 2 ap to mat 10 A.
e) Chon hop chia dién nha Al

Hop chia dién dat: 1CD tdng - 40 A.
2CD ting - 20 A.

2 2

Bang dién phong hoc

1 Ciu chi'cho dén va quat:
2. Hdp diéu téc;

3 Céng tac (cho hai den);

4, Tam phodc mica. J

B4 tri dién trong phang hoc
1. Bang dién phabc mi ca,

2. Day 1,5 di trong 8ng ghen;
3. ben,

4. Quat tran.

Hinh 5-14. Cap dién cho mét phéng hoc
g) Tiép dia vo tu dién
D¢ dam bao an toan can tiép dia cho vo th dién bang cich déng moét coc
1iép dia bang thép géc L 60 x 60 x 6, ngay phia ngoai tudng diu hoi nha A2,

canh tu dién. V6 1 duge ndi vai coc tiép dia bang thép tron ¢8. Tat ca coc
tiép dia va day tiép dia ma kém nhing ndng.

5.7. THIET K CAP DIEN CHO XA

Mot x@ nong nghiép thuong ¢6 nhiing dac trung phu tai nhu sau: bom
. tudl hodc ti€u, trai chan nuoi, truong hoc, tram xd, tram xay xat théc gao
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hoic nghién thic an, ctra hang bich hoa, cdc ho dan cu. Khi thiét k& cap dién
cho xi cdn luu y mét s6 diém sau:

- Ban kinh cdp dién trén cdc dudng truc ha d4p | < 500 m dé dam bao
chat lugng dién dp.

- Tram bom nén dat bién 4p riéng, truong hop cong suat tram bom qua
nho, c6 thé kéo dién ha 4p téi, nhung phai kiém tra do sut 4p, khi khéi dong
dong co.

-~ Nén dat cong to 100% cho cac hd gia dinh va cong to duoc tap trung
treo trén cOt (xem muc 5.4). '

400m

. Bach hoa 200m?,
. Trudng THCS 10 lgp (8x10m)
va van phang 100m 2
3. Tram xa 5 phang, 120n? ;
4. Tram xay xat 2 may, 7kW;
IEI 5. Trai chan nudi600 dau lon:
6. Tram bam twai."

|-————-_._~
wr
} 890"\ |
[ 1 ¢ Thon 2
S 250 hd 600m ,
E Thén 1 Bl 'S 4
3 350 ho & Thon 3 E
I ig 100 hé =1
. — g
Hudngnguén digndén  pugngcap phéitienxa g
(8]
1 2 Thén 3 &
2 3 100 hé ©
® | !
Khu déng mau 150ha 3 600m J
can tudl nude 4
Ls| |4

N

Hinh 5-15. Mat bing xa ndéng nghiép c¢én cap dién

- Can dam bao hanh lang an toan dudng dién, tridnh cay c6i va dap vao
dudng dién khi c6 mua bio.

- Cén thuc hién néi d4t 1ap lai cho DDK - 0,4 kV.

- Can chu y khoang cot, do vong, khoang cdch an toan va tiét dién day
toi thiéu theo quy pham.

Pé 4n thi€t k€ hé théng cdp dién cho mot xa nong nghiép (c6 mat bang
cho trén hinh 5-15; nguodn dién 12 duong ddy trén khong 35 kV cta huyén,
céch xd 3 km). D€ dn nay duoc tién hanh nhu sau:
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5.7.1. Xac dinh téng cong suit can cap cho xa
a) Thon 1
Lay sudt phu tai sinh hoat: P, = 0,5 kW/1 ho.

P,=0.,5.350 = 175 kW.

S, = 72 _ 20588 kVA.
0,85

b) Thon 2

P,=0,5.250 = 125 kW.

§, = 125 = 147 kVA.
0,85

c) Thon 3

Thon 3 bam mat dudng, nhiéu hd kinh doanh doi s6ng cao hon thén 1, 2.
Chon P, = 600 W/m"*.

P,=0,6.200 =120 kW.
120

S,= ——— = 141 kVA.
0.85
d) Ciia hing bdch hod
‘ P, =200 .20 W/m’ = 4 kW
d) Truomg phd thong co s6 '

Pﬁ = Pln‘rp huo + Pvﬁn phang
P;=10.8.10. 12 W/m® + 100.20 W/m?.
P:=96+2=116kW.

e) Tram xd
P,=120.15W/m’ = | B kW.

g) Nha xay xdt

Lay: k,=1, k=09
P,=0,9.14= 12,6 kW.
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h) Trai chdn nuoi

Trai ¢6 600 dau lgn, can dung hai mdy thdi rau 2 x 17 kW, mot may
nghién thic an 4,5 kW va 3 mdy bom ria chuong trai 3 x 2,8 kW, cong sudt
cdn cap cho trat chan nudi [a:

6
PR = kdl Z k( Pdml + PL'\'
|

Lay: kg, =0,85.k =0.9; chi¢u siéng 14 bong, mdi béng 100 W.
P, =0,85.09(2.1,7 + 1.4,5+ 3.2,8] + 14.0,1.
P,=1247 +1,4=1387kW.

i) Tram bom
Dién tich khu dong mau 1a 150 ha, ldy hé s6 wéi P, = 0.1k W/ha.
P,=P,.S=0,1.150 = 15 kW.

Chon ding may bom 20 kW, ¢é luu luong nuée bom 13 560 m '/h.

5.7.2. Phuong an cap dién cho xa
Can ¢t vao tri s6 cong suat tinh todan cho ting khu vuc va vi tri mat
bang dia i, phuong an cap dién hgp i nhat cho xa nhu sau:
- Dat mot tram bién dp cho thon 1:
Chon may BA - 250 - 35/0,4 do ABB ché tao tai Vi¢t Nam.
- Dat mot tram bién 4dp cho thon 2:
Chon may BA - 160 - 35/0,4 do ABB ché tso 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 4dp cho cic phu tai con lai:
Po=P,+P,+ P+ P, +P,+ P,
Py=4+ 116 +18+ 126+ 1387+ 15

Py = 58,87 kW

58
g = 2587

= 7358 kVA.
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Chon mdy BA - 100 - 35/0.4 do ABB ché tao. Két qua chon mdy bién dp
ghi rong bang.

Bdng 5.6. K&t qua chon may bién ap cho toan xa

Khuvie | S, kVA | Spua KVA | S8 may | Tén tram | Loal tram

Thon 1 206 250 1 T Bét
Thn 2 147 160 1 T2 Bét
| Thén 3 141 160 1 3 Bet |
Tram bom
Trai chan nuéi
Tram xay xat .
. 87,34 100 1 T4 Bét
Tram x4
Truong THPT
| Cita hang
Thén 2
Thén 1
Thon 3
Al —A
- T1 T2 [ T3
! Thén 3
2
3
4
5
|
J T4
//
Vd
7/
/7
ETram bam

Hinh 5-16. So db bo tri tram bién 4p va mang cao ap toan xa
Cic tram bién ap dat vao trung tam cua cdc khu vuc, sao cho ban kinh
¢dp dién 1a nho nhat (I < 500 m). Vi di¢u kién nong thon cho phép, cdc tram
déu ding loai tram bét, mdy bién dp dat trén bé ximang ngoai trdi, ti phan
phoi dit trong nhi, xay mai bang, tram ¢6 tuong bao quanh (Xem chuong 3).
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- Phia cao dp, cdc tram dung cau chi tu roi va dat chong sét van, phia ha
ap, dat ti phan phdi, trong th cé dp 16 mdt téng va cdc 4p 16 mat nhanh. Vi
cac 16 0,4 kV di ra la dudng day trén khong, nén trong cdc t phan phéi cho
céc khu vue déu duoc dat chéng sét van.

5.7.3. Lua chon thiét bi cao ap

a) Lua chon tiét dién ddy dan 35 kV ti DDK-35 cua huyén vé cic TBA xa

AC-70-7km A

DK - 35kV |
PLH 35 - 400A
. M
8E % =
L F I B
2 2 —|———'Ir-~ﬂ|]]]}l|'"| -
| |
o I T LS
— Sy
1o t
o] ~
2 & 3 ol DD y
- by <l o 2 E
] R *? =R =
3¢ S o © =
= L}_ E ) 0? I'___I _______ T
§8 Y 1= o < E s kg 111, (AN
SE —> | AC-35 } O . =
& | 1
Sl -3 | ! 1 > a¢ L =
§ £ LHIR- - 8 e BN
o SIL ! ﬂ‘. 34 Q= o
ES T = = = A
53 = 8% ¢ 3B ST 1
= N ]
> <7 2 —1——-T'~ﬂ]]]]}-lﬂ": =
x t O r | .%
| £
et ; IL |+
FoL_ D7 . }

Hinh 5-17. Se db nguyén |i mang cao ap cip dién cho xa néng nghiép

Dong dién tinh todn téng toan xa:
> —£=9,59A .

.= 2 =
T BU 33
Vai dong dién nay, du xac dinh tiét dién theo phuong phdp nao (theo J,,
hodc AU ) déu rat bé. Vay chon day AC vdi tiét dién t6i thiéu: AC-35.
b) Tinh todn ngdn mach dé lua chon va kiém tra thiét bi cao dp

. Theo s6 liéu chi nhanh dién cung cdp, tir tram BATG cua huyén vé dén
diém dau A, dai 7 km, day AC-70, mdy cit dau nguén cé S = 2500 MVA.
So d6 nguyén li va so do thay thé tinh ngan mach cho trén hinh 5-18.
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v - Ub 3675 i
"Uos. 2500

Zoy = 1]+ jx, 0, =046.7 + j0,4.7=3,22 + 2.8 Q.

BATG Ny N,
F“} AC-70.7km A AC - 35, 3km
s CO*
MC 2
Ny N>

H | o 1 f I_\j
g — —J g —
Xy Zp, Zp,

Hinh 5-18. So db tinh toan ngan mach
Ty = Lol + X1, = 0,85.3 + j0,43 =225 + 1,2 Q.
Vay cdc dong ngan mach la:
o Us 36,75
V37, 3y3.227 +(0.54+2,8)

36,75

=4,5kA.

I, = =2,89 kA .

V3J(3.22+2.55) +(0,54+ 2,8 +1,2)

i, = 2.1.84,5=1142KA.
i, = v2.1.82,89 =733 kA,

¢) Lua chon dao cdch li phdn doan tai diém ddu A

- Vi I, = 9,59 A chon dung DCL Viét Nam san xudt (Nha may Thiét bi
dien Dong Anh) hoac Lién X6 (khai thdc hang ton kho) dé giam kinh phi.

Bang 5.7. Théng s ki thuat cua dao cach li

Loai OCL U, RV I,. A i KA L,y KA Trgng.;( ‘lsuqng
{_PAH-35 (dat ngoai tras) 3% | 400 | B s

200

d) Lua chon cdu chi tu roi 35 kV cho cdc tram BA cua xd

Pén thai diém nay. cdu chi e roi 35 kV do céc co sd Viét Nam san xudt
chua duge phép chinh thace diing trén ludi dién.

Trén thi truong hién nay thudng mua ciu chi tu roi cua hang CHANGE
(M1) ché€ tao, chat lugng va gid ca chip nhan duoc. Trong d¢ 4n nay clng
ding cdu chi tu roi loai C710-313 PB do CHANGE san xuat.



Baéng 5.8. Thang sé ki thuat cda cau chi ty roi
U | A [ lamkA | Tronglomg ke v
S o ] e 2

L LoaiCCTR
croams

Vi ddng mach ngén tinh todn 12 qua nhé so véi kha nang chiu dung cua
hai thi¢t bi trén, khong can so sdnh cu thé.

d) Lua chon chéng sét van

Chon diing loai AZLP do hang COOPER (M1) san xuat, duge diung pho
bién trén ludi hi¢n nay: AZLP-35.

5.7.4. Thiét ké di¢n cho cac thon

Thicét k& cap dién thon 1. Phuong én cap dién nhy sau:

Toan thon ¢6 6 ngd x6m cdch nhau 150 m. Tram bi¢n ap dat & gitra. Tir
tram BA s€ bo tri hai duong day truc 0,4 kV, moi duong true cap dién cho 3
duong nhdnh. Tai cot 1€ nhidnh tr dudng truc dat cho moi duong nhanh mot
cau dao. M6i dudng nhdnh dai 120 m s& tréng 6 cot dién, trén moi ¢t dién
dat mot hom 10 cong td, cdp dién cho 60 ho trong ngé x6m. Tong cong suat
cua thon chia déu cho 6 dudng nhanh.

So d6 nguyén Ii va so dé dién trén mat bang cho teén hinh 5-19.

a) Chon tu phdn phoi

- Ap 10 mdt tong
206
T J3.0.38

- Chon ap t6 mdt nhanh

I =313.35 A, chon A-400 A.

Hai 4p t6 mdt nhanh c6 dong lam viée bang nhau, chon cung ¢& — chon
A-200 A.

Dé¢ giam von dau wr ¢o thé chon ding cic dp 16 mat cia CLIPSAL hoac
GOLDSTAR. Vo ti tu tao. 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 méi dudng truc nhu hinh 5.20.
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Vi ton that dién dp trén dudng day 35 kV rat nho, ¢6 the dung dau phan
4p thich hop 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 nhém p = 31,5 /mm’km.

AU, . = 0.35 [3.18,6.0,075 + 2.18,6.0,15 + 18,6.0,15)
BA0,38

*

AU, =1156V
AU =38-11,56 =26,44 V.
3 31,5
©0,38.26,44
F = 63,48 mm’ — chon diy 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 160m 2 150m 3
I 1 ? f
400V 3p5+(186 30+,186 30+{186

Hinh 5-20. So dd tinh toan dudng truc thén 1

¢) Chon tiét dién duong dién xom

Céc duong x6m c¢6 tai giéng nhau, mdi dudng cdp cho 60 ho, chon day
nhom, tiét dién 25mm’ — A(3 x 25 + 1 x 16).
Cén kiém tra lai tiét dién da chon theo AU,

fy,=75m

BA ‘12 A-T70 .
l /1 / 2 l23 = 150m 3
I ‘ - j ! A-25
{4 = 150m ’
30+ 18,6 30+ 18,6 (44 = 60m
4
30 + 18,6 kVA
ZgAt Zyp Zz3 VA Y
EA 1 — 2 3 4
30+ 186 kVA 30+ )186kVA 30 +] 18,6 kKVA

Hinh 5-21. So dé kiém tra tiét dién da chon cta thén 1

_ Voi day ha dp, xa dai lm dat 4 day cach nhau 30cm trén mat phéug
nam ngang, vay khoang cach trung binh hinh hoc
D, =1,26.30=378cm
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Tra bang véi A -70.¢6r, =046, x, = 0,30 Q/km.
A-25.cér, =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
AU, = 3227 V< AU, =38 V.

Viy tiét dién nhu trén 12 dat yéu cau.

AU BA 4~

d) Chon cau dao hop cho cdac duong dién xom
30
T J5.0,38.0.85
Chon cau dao hop loai 100 A do Nha may Thiét bi dién Dong Anh hoac
bién Thong ¢hé tao.

I =53.68 A

d) Chon tu cong to

Maéi cot dicn xdm dat mot hop 10 cong g cap dién cho 10 gia dinh. Cau
dao tong chon loai 50 A. cdc cau dao nhanh chon loai 10 A. Cong 1o mét
pha 10 A. Ciu dao chon mua cda ndi, cong to maot pha cua Nha may Thiét bi
do Tran Nguyén Han. Vo a tu tao.

e) Chon ddy tir hom cong to va hé gia dinh

Dung day boc CLIPSAL, 16i dong tiét dién 2,5 mm’ — M(2 x 2,5).
Mang ha dp cdc thon khdce duege thict ké tuong tw thén .

5.7.5. Chon day dan cho tram bom
Tram bom lay dién tiy tram bién ap T4, cong sudt 100 kVA vai chiéu dai
ta 500 m. Tiét dién chon theo AU, = 10%U
Cho x,, = 0,35 Q/km
0.35.15.0.5

AU = 222277 — 69V
0,38

AU =38 69=311V
P = 31.5.20.0.5
0.38.31,2

dm

=263 mny.
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Chon day nhom, tiét dién 35 mm’: A(3.35 + 1.25).

Can Ki¢m tra diéu kién khéi dong mdy bom theo (3-18).

Tra bang, mdy bién dp 100 kVA-35/0.4 do ABB ch¢ tao c6 AP, = 0.36k W,
AP = 2,050 kW, uy = 4,5%.

~2.050.0.38

87

38 1004 i 23038 16 0,03+ j0.06 0.
100 100

7 =0.0671 Q.

iy =0.85.0.5 + j0,35.0,5 = 0,425 + j0,175 Q. Z, = 0,46 Q

u 380

Ly = ~dm = =1.15 Q.
? \/g'kmmldm \/5538
Do sut dp khi khoi dong dong co:
AU% = —285 20 1002349

/‘lk + /‘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 xa, khong nhiing vé
quy mo6 cong suat, ma con v¢ tinh da dang cua cac phu tat s dung trong
bénh vién. Néu khong ¢6 s6 liéu cu thé vé ba tri cac khoa. phong va so lugng
cong sudt cdc mdy moéc y 1&, thi ¢ thé diing suat phu tii tinh toan cho mot
giudng bénh dé xdc dinh so bo cong sudt tram bién ap can cap cho bénh
vién. Khi da biét so d6 mat biang va cong suat dat coa may maée thiét bi thi
nén tinh todn phu tai cho riéng timg khu vuc, tir dé xdc dinh cong suat toan
bénh vién, dong thoi mdi ¢6 so liéu chinh xac dé thiét k€ cap dién cho timg
khu vuc.

Khi thiét k& cap dién cho bénh vién, phai dac biét chii ¥ dén an toan vé
di¢n. Dac thu cua phu i dién bénh vién la dua dién dén cdc phong bénh
nhan, phong md, ma & dé ngudi benh sir dung binh oxi dé hd trg ho hap,
phong mé khong duge phép mat dién. Dé phong chéng chdy no. cic day dn
phai di trong ong thép ma kém, cac thiét bi sit dung loai chong né. $é cap
dién cho phong md phai sir dung 2 ngudn dién, mot nguén 1am 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 s6 héu may moc thiét bi ciing cho trén hinh 5-22. Tram dugc cap dién tir
tram BATG cua huyén 110/10 kV, cich | km.

5.8.1. Xac dinh cong suit can cap dién cho bénh vién
a) Nha A

Nha A bao gom cédc phong ché, phong truc, phong ban thude dong tay vy,
t8ng dién tich 280 m’.

Lay P,=15W/m’> -5 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’
Py, = Py, = Py, = 15.300 + 30.100 = 7 kW.

¢) Nha C1

Cic mady y € ¢6 k, = 1, lay k, = 0,7 (10 mdy cac loai), véi chiéu sang,
lay 15 W/m’

P- =0,7.30 + 15.200.10 =24 kW

d) Nha C2

Vi phong xét nghiém, thi nghiém cédn anh sdng nhiéu, 13y P, = 25 W/m’
P, = 25.300 = 7.5 kW.

d) Nha C3

Vi 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, = /4 kW.

g) Chiéu sdng nha xe, nha xdc, cong cong
-Nhaxe: 2x3béng.100W =0.6 kW

- Nha xdc: 6 bong . 100 W = 0,6 kW

- Chiéu sdng cong cong: 20 béng . 100 W =2,0 kW
Tong cong suat chiéu sang: P, = 3,2 kW
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Cong suat tinh todn toan bénh vién la:

Pr=k, Y P =085(72+21+24+75+45+14+32]
!

P, = 69,19 kW

Si=

69,19

86,5 kVA.

Hinh 5-22. M3t bing bénh vién va phuong an cap dién

5.8.2. Phuong an cap dién

Nha xac Tram bam
S _
60m 1x14KW Q
Phong bénh nhan d’?[ﬁf‘:‘ﬁ Nha an Nha b&p
2 eu 2 2
300m 100m2 200m 50m
. | | A
Nha B3 Nha C3
. 5 N Kham Phong Phong
Ph \ \9
Onago?ﬂg nhan diéu tri xét nghiém thi nghiém
m _ | 100m? 15om? _ | 150m?
L 1
Nha B2 Nha C2
Phong bénh nhan d’fgf't“n Phong may méc. thiét bi y té
2 ; 2 —
300m | 100m? 200m .Pdm_- 30kW
Nha B1 Nha C1
Phang chd | True | Nha ban thude BA
2 ? 2
100m _ 30m- 150m | | MF @
L H
Nha A
Nha xe m Nha xe

Vi cong sudt tinh duge 1a 86,5 kVA, dat riéng cho bénh vién mét tram

bién ép mot mdy 100 kVA -10/0,4 do ABB ché tao.

Pé d¢ phong mat dién, c6 thé dat thém mot may phat du phong c6 bo

phén tr dong déng nguon du phong khi mat dién ludi.
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Trong tram bien ap, phia cao 4p dat cdu chi ty roi, chong s¢t van; phia
ha 4p dit mot tu phan phéi gébm mot 4p 16 mat tdng va 5 dp té6 mat nhéanh:

- Mot dp t6 mat cdp dién cho nha A, nha xc. nha xdc, chiéu sdng cong cong;

- Mot dp t6 mat cap dién cho phong mdy y t€ Cl;

- Mot dp to mat cap dién cho cdc nha B1. B2, B3;

l AZLP-10

- — R

Q C710-311PB

AC-35

BA-100-10/0.4

)

I MF

L (100kVA)
]

{

|

kWh (] «VArh

- ———————

R
15A SSAAGM 40A

40A

©00") ©

PVC (3x10 + 1xB)

Hop diéen Hop dién Hop dén Hop dién Hép dién
nha A cac nha B1, B2, B3 nha C1 nha C2,C3 tram bom

Hinh 5-23. S¢ d6 nguyén li cap dién cho bénh vién
- Mot ap 16 mat cap dién cho nha C2. C3;
- Mot dp 16 mat cap dién cho tram bom.
Tai 5 khu vuc cap dién, méi khu vuc dat mot hop dién dé chia dién cho
céac phu tii trong khu vuc. Thé hién & so d6 hinh 5-22 va 5-23.
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5.8.3. Lua chon cac phan tir cua hé thong cap dién
a) Tiét dién ddy dan tir BATG - TBA cua bénh vién.
Chon dung DDK, day AC tiét dién t6i thiéu AC-35.
b) Chong sét van chon loai AZLP-10 cia COOPER.
¢) Cdu chi tu roi chon loai C710-112PB clia CHANGE.
d) Ap t6 mat tong:
86,5
tJ3.0,38
Chon 4p t6 mat 160°A cia Merlin Gerin NS160N-[60A.
d) Ap t6 mat cho nha A
_ 3’ 2 —_
b 30,3809
Chon 4p t6 mét do M.G san xuat VAOH-15A.
e) Ap t6 mat dén cdc nha B
Lo 2
J3.0,38.0,8
Chon dp t6 mat 63 A cua M.G — C60N - 63A
g) Ap té6 mat cho C1

I =131,57T A

3,4 A.

=39,93 A

A
V3.0,38.0.8
h) Ap té mdt cho C2, C3
7,5+4.5
= J3.0,38.0.8
i) Ap to mdt cho tram bom
P LA
J3.0,38.0,8
k) Chon cdc duong cdp
Tat ca déu chon diing cap PVC ciia CLIPSAL, 16i dong.
- Cap dén nha A: PVC (4 x 4)
- Cép dén nha B: PVC(3 x 10+ 1 x 6)
-CépdénnhaCl:  PVC(3x10+1x6)

=45,63 A, chon C60N - 63A

=22,8 A - V40H - 40A cua M. G.

=26,6 A > V40H - 40A cua M. G.

146GTYN CAP BEN
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-Cipdénnha C2,C3: PVC(3x6+1 x4)
-Cipdén tram bom: PVC (3 x6+1 x4)

5.8.4. Thiét ké dién cho cac nha

- Céc nha A, Bl, B2, B3, C2, C3 dién cha yéu phuc vu chiéu sdng va quat,
thiét k¢ tuong tu truong hoc (xem muc 3.6), duding truc diing day boc M(4 x 4),
tir dudmg truc vao cic bang dién dung day boc M(2 x 2,5), tir bang dién dén den,
quat dung day M(2 x 1,5). Cac day dién di trong 6ng thép ma kém ¢21.

- Tai nha C1 b6 tri mot ta dong lye nho, cap dién tuong tu nhu cap dién
cho mot nhém phu tai cong nghiép (xem muc 2.4).

- Tram bom chi ¢é mot may bom. tai tram chi can dat mot cau dao hop
30A do Nha may TBD Dong Anh san xuat.
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Chuong 6
THIET KE CHIEU SANG

6.1. LUA CHON SO LUONG, CONG SUAT BONG PEN

Déi tuong cdn thi€t k€ chiéu sdng c6 thé la nhd xudng, phong thi
nghiém, hoi truong, van phong dai dién v.v... Can can ci vao yéu ciu chiéu
sang cua khich hang, vao kinh nghiém va tai liéu tham khao dé tién hanh
thiét k& chiéu siang. '

6.1.1. Tinh toan so bé

O budc thiét k& so bo, hoic v6i doi tuong chiéu sdng khong yéu cdu chinh
X4c cao, ¢6 thé diing phuong phép tinh todn gan ding, theo cdc budc sau:

- Lay mét suat chiéu sang P,, W/m’ sao cho phil hop véi yéu cau khich hang.

- Xdc dinh cong suat tdng can cap cho chiéu sang khu vuc, ¢6 dién tich
S, m’

P_=P.S kW (6.1)

- Xéc dinh $6 lugng dén: chon cong sudt mot bong dén P, tir day dé
dang xéc dinh s6 luong béng dén:
P
n=—< (6.2)
Pb

- Bo tri den trong khu vuc (theo cum hoac theo day).

6.1.2. Tinh toan theo phirong phap hé so sir dung

Trinh t tinh todn theo phuong phap nay nhu sau:

- Xdc dinh do treocao den: H=h —h,—h,

Trong do:

h - dd cao ctia nha, xudng;

h, - khoang cach tir trin dén béng dén, thudng h, = 0,5 + 0,7 m;
h, - dd cao mat ban lam viéc, thuomg 0,7 + 0,9 m.
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® & ®

Hinh 6-1. B6 tri dén trén mat biing va mit dimg
- Tr bang 6.1 tra dugc ti s6 L/H xac dinh duoc kheang cidch gitra hai

dén ké nhau L, m.

- Cin cif vdo bé tri den trén mat bang, mat cat, xac dinh hé s6 phan xa

cua tudmg, tran p,,. p,, %

- Xdc dinh chi s8 ca phong kich thudc a x b:

a.b
= 6.4)
H(a+b)
- Tu py. p,» ¢ tra bang tim ra h¢ so sir dung k
- Xac dinh quang thoéng cta den:
kKESZ
F= , lumen (6.5)
nk,
trong dé
k - hé s06 du trit (bang 6.2);
E - d6 roi (1x) (bang 6.3);
S - dién tich nha, m?;
7. - hé 6 tinh todn, thuong Z = 0,8 + 1,4;
n - O béng den, xac dinh sau khi b6 tri den trén mat bang.
Tir day, tra bang tim cong suit bong dén ¢6 F tuong tng.
Bang 6.1. Ti s L/H hop li cho cac dai tugng chiéu sang
S lJH-lbo tri nhidu day "UH bé tri 1 déy Chidu rong gidt han cira
LO@' den va noi suf dU“Q Tot max cho Tot max cho nha xudn gkhl bétri 1 day
nhét phép nhat phép B
Cniéu sang nha xudng, dung | 23 32 19 25 1,3H
| chao md hoac sat tréng men
Chigu sang nha xudng, dung 18 25 18 2,0 1,2H
chao van nang - _
| Chiéu séng co quan. vén phong 1,6 18 15 18 1,0H
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Bang 6.2. Hé s du trir

S8 1an lau | Hésé dytrr o
VN bon
Tinh chat mdi trvang it nhégt 1 Déntugp | Dén sql dat
S . thang | I
_ Phang nhiéu by, khai, tro, mé héng 4 2 1 J oo
P@Q_qg_co mire bui, kh0| mé hong trung binh N 3 | 18 15
Phong it bw khon tro, mo hong o 2 15 13 ]
Bang 6.3. D4 roi tidu chuan cla cac khu vyc chiéu sang E
Tlnh chét cGa khu vure Iam vigc £ . bx
- Phan xuc;n_g_yeu cau do chiéu sang cao (pha ché hoa chat o kEEHEH;a_c—d:)hg hd, dlen-ﬂr_v-ﬁ T
- Phong thi nghiém 30
_- Phang lam viéc yéu cau da sang cao (phéng thiét ké, can vé, van phong dai dénvv..) ]
- Nha xuéng cb yéu cdu chiéu sang trﬁné binh - ) 20
- Céc phong lam viéc yéu cau o sang binh thudng . N
] Khu VuC yéu cBu [n_ug_wg thap o ) 10
Duang dr lay, van—chuyen chinh trong xi ngh|ep ) - -3
Y . 2

6.1.3. Thong so ki thuat cua béng dén
Dudi day, bang 6.4, bang 6.5 trinh bay thong $0 ki thuat den tuyp (hay
con goi la dén huynh quang) va dén sgi dét (hay con goi l1a den day téc).

Bang 6.4. Th6ng so ki thuat cua dén tuyp

[ T T QuangthéngF, | QuangthéngF, o
Céng suat, W Pién ap, v J lumen vdi dén anh | lumen véi dén anh Thai gian sy
" A . dung, h
[ B ____...1L_._ saéngtrang | sang banngay i
00 20 L1230 I | 2500
% T ] T | 1520 2500

Bang 6.5. Thong s8 ki thuat cuia bong dén sgi dot

o Quang thongF Im_ -  Théi gian ‘
Gong suat _"_"______ o L _sitdung.h
15 [ I - B A T T
25 o B e ;
s 376 33 ]
L 60 670 506
B i T . O A -i-L E
100 1327 1004
T N N N I 77 1000
200 o_.swe B8
_o.o %0 o 42 ] 424
800 o 8SL 764D -
- [ IR 7 S RN L1/ S
____ 1000 - _ 20500 80 | S
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Vi chiéu sdng, tuy theo ddi tuong chiu sdng va yéu cdu cia khédch hang,
ngudi thiét k& lua chon loai dén cho phit hop. O cac xudng san xuat it, thudng
ding dén soi dét, vi dén tuyp nhay véi dién 4p (khi U < 180 V, deén tat) va 4nh
sang khong that. G nhimg khu vuc cin dnh sdng that dé phan biét mau sic (nhu
can xem phan img hod hoc chuyén hoa mau sic, do két tha v.v...) thi chi nén
dong den soi dét. Pen tuyp it phit nhiét, khong gay néng biic, tao cdm gidc mat
mé, sang trong, thudng dung trong sinb hoat, van phong.

Hai loai bong dén ¢4 nguyén 1i iam viéc khac nhau, nén cic thong 6 ki
thuat ciing khic nhau.

6.2. CAC YEU CAU MANG DIEN CHIEU SANG

6.2.1. V3i he thong cap dién cho sinh hoat, chi€u sang duoc cip chung
v&i mang dién, cap cho cac phu tai khac.

Véi hé théng cap dién cho xudng mdy, nén dé cho dién chiéu séng di theo
mang riéng (dudng day riéng, tu dién riéng), tranh cho viéc déng md déng co,
lam dao dong dién dp 16n Yrén cuc dén, 1am thay déi do sédng cua dén.

6.2.2. D¢ léch dién dp mang dong luc cho phép + 5% U
chiéu sang chi cho phép + 2,5% U,,.

6.2.3. Tu chi€u sdng nén ding dp (6 mat (ca tong, ca nhdnh), dé khi mat
dién (vi Ii do nao dd) cé thé déng trd lai nhanh, khong mat thdi gian thay
day chi).

6.2.4. Tu, bang chiéu sang nén dat gan cla ra vao cua nha xudng, phong
lam viéc.

vél mang

dms

6.2.5. Tai cdc nha xuong, ngoai chiéu séng lam viéc, con cin thigt k&
chiéu sdng su cd, dé phong mit dién ludi. Ngudn chidu sdng su ¢6 thuong 1a
bo dc quy 12 V, 24 V, 36 V, chi nhim muc dich chiéu sdng an toan cho
cong nhan van hanh khi mat dién ludi.

6.2.6. Lua chon dp t6 mdt cho tii chi€u sang, ciing thco cong thic nhu
chon 4p 16 mat mang dong luc.

6.2.7. Lua chon day dan, cdp cho mang chiéu sidng, ciing chon theo
dong phat néng cho phép, va phai kiém tra theo diéu kién két hop véi thiét bi
bao vé

kI, > L néu bo vé cdu chi (6 6)
0,8
[

| i‘d’g‘ néu bio vé ap t6 mat (6.7)
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6.2.8. Cin hét stc luu ¥ viec phan pha cho déu, dé dong dién 3 pha can
bang, s& giam t4n hao dién nang so vdi khi dong dién 3 pha khong can bang
va tranh truong hop dién ap qud chénh léch trén cuc dén, & dau va cudi
duong day.

6.3. THIET KE CHIEU SANG CHO MOT XUONG CO KHI

Yeéu cau thi€t k&€ chiéu sang cho mot xuong co khi, dién tich 20 x 50 =
1000 m’, bé tri gian, phong [Am viéc nhu hinh 6.2.

6.3.1. Xac dinh so luong, cong snat bong den
Vi la xuong san xuat, du dinh dung dén soi dot. Chon do roi E = 30 Ix.
Can ¢ vao tran nha cao 4,5 m, mat cong tac h, = 0,8 m, do cao treo den
cach tran: h, = 0,7 m. Vay
H=45-08-0.7=3m.
Tra bang, véi dén soi d6t, bong van ning ¢6 L/H xdc dinh duoc khoang
cach gilta cac den
L=18H=54m
Can cut vao be rong phong (20 m) chon L =5 m.
Pén sé dugc bé tri Iam 4 ddy, cdch nhau 5 m, cich wong 2.5 m tong
cong 36 bong, moi day 9 bong.
Xdc dinh chi s6 phong:
_ab 2050
?= Tla+b) 3(20+50)

Ldy hé s6 phan xa cba wong 50%, cla tran 30%, tim dugc h¢ so sur
dung k, = 0,48.

Lay hé s6 du trit k = 1,3, hé $6 tinh todn Z = 1,1, xdc dinh duoc quang
thong moéi dén la:
' ~ KESZ 1,3.30.1000.1,]
~onk,  36.0.48

Tra bang, chon bang 200 W ¢6 F = 2528 lumen.

Ngoai chi€u sdng trong phong san xuit, con dat thém 4 béng cho 2
phong thay quan 4o, phong WC. Téng cong cong suat toan xudng can:

36 bong . 200 W + 4 béng . 100 W =7.6 kW.

F = 2483 lumen
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BL, BL,

PVC (3x6 + 1x4)

)1 TO-50EC-50A

IR
A A A 2\ :

10xQCE-10A
=
® & & & & & @ & & @
] & @ &1 ® & &1 & & &
& &4 & & & & & & & &
&~ o o & @& & & &) &l &

Hinh 6-2. So d6 nguyén i mang chiéu sang xudng ca khi

t
6.3.2. Thiét ké mang dién chiéu sang
Pat riéng mot tu chi€u sang canh cua ra vao, lay dién tir ta PP cia
xudng. Tu gom mot dp 16 mat 16ng 3 pha va 10 ap 16 mat nhanh mot pha,
mai dp td6 mdt nhdnh cap dién cho 4 béng den. So dd nguyen li va so dé cap
dién trén mit bang nhu hinh 6.3.
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a) Chon cép tix tii PP t6i tii CS

P 7,6 )
[.= &= . = 11,56 A (dung dén soi d6t cosp = 1).
V3u,. V3.0,38 s

Chon cap déng, 4 151, vd PVC, do Clipsal san xuat; ti€l dién 6 m” c6:
[,=45A—>CuPVC(3x6+1x4)
b) Chon dp t6 mdt tong

Véil, = 11,56 A — chon dp t6 mat téng 50 A, 3 pha, do Dai Loan san
xudt TO-SOEC - 50A.

¢) Chon cdc dp té6 mdt nhdnh

Céc dp t6 mét nhanh chon gidéng nhau, mdi dp t6 mait cdp dién cho 4
béng. Dong qua 4p t6 mét (1 pha):

I= 4.0.2 =3,64 A
0,22
Chon 10 4p td mat 1 pha, I, = 10 A, do Dai Loan ché tao.
10 x QCE - 10A

d) Chon ddy ddn tir ap t6 mdt nhdanh 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 ddy két hop véi dp t6 mat

- Kiém tra cap Cu PVC(3 x 6 + 1 x 4) hé s6 hiéu chinh k = 1

45 A > 1,25.50 =41,6 A
- Kiém tra day 2,5 mm’*
27 A> 1’25;0 =833 A

e) Kiém tra do léch dién dp
Vi duong day ngan, cic day déu dugc chon vuot cip, khong can kiém

tra sut ap.
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6.4. PHUONG PHAP TINH TOAN CHIEU SANG KHI DUNG PEN TUYP

6.4.1. Tinh gan dung

Ciing nhu véi chiéu sang bang dén soi dét, khi thiét ké chiéu sing
khong can chinh xac 1lam, chi cin tinh todn don gian. theo cic budc:

- Can cu vao déi tuong can chiéu sang, chon suat chiéu sdng trén don vi
dién tich thich hgp, xéac dinh cong suat can cap cho khu vuc:

P.=P.S
- Xéac dinh s6 bong den:
P

LS

p

b

n=

P, - cong suat mot den tuyp thudng dung loai dén 40 W (1,2 m)
- B& tri hop 1i dén trén khu vuc.

- Thiét k&€ mang dién chiéu sing (chon day dan, cau chi, dp té mat v.v...)

6.4.2. Tinh chinh xac )
Trong truong hop khiach hang yéu céu thiét ké chiéu sang chinh xdc, véi
do roi E nao d6. can tién hanh theo 2 giai doan:

a) Giai doan 1: Thiél ké so bo, theo suit chiu sang, tim duge s6 lugng
bdng dén va sg bd bo tri den trén khu vuc.
b) Giai doan 2: Kiém tra do roi thco yéu cau
Cong thiic xdc dinh d6 roi, tai mot diém nao dé can kiém tra:
E = o , 1x
1000h

trong do6: F - quang thong trén don vi ngudn sdng
. nFk
F= —l"‘ 5 lm/m

n - 8 bong den trong nyguon sdng;

F. - quang thong | béng dén, Im;

L - chiéu dai ngudn sang, m

Te, - tdng do roi tuong doi trén diém can kiém tra.

Tri $6 cua e, tim duge bing cdch tra do thi theo hai tf s6 % va % (hinh 6.5).
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trong dé: h - chiéu cao nguén sdng
p - khoang céch tir diém can kiém tra do roi t6i nguon séng
trén mat phang ngang;

I - chiéu dai ngudn sang tir diém kiém tra vé 2 phia.

Hinh 6-4. Xac dinh dbé roi tir nguén sang dai L

A-Biémngoaibién; |, =L, I, =0;B-diémnaodéeé L, val,

. ]
Hinh 6-5. Pb thi xac dinh dé roi theo E va E



6.5. THIET KE CHIEU SANG CHO VAN PHONG PAI DIEN

Can cap dién chiéu sang cho khu van phong dai dién, gém 6 phong 24 m’,
& day dién cho dié¢u hoa dugc cip bang duong riéng.

Vi tinh chét lam viéc 1a khu van phong dai dién nude ngoai. can duge
chi€u sdng licn tuc. do sdng cao va sang trong, khich hang khong yéu cau do
roi chinh xac 1a bao nhiéu. Phong s duoc dat hé thong den tuyp, vai suat
chi€u sang 20 W/m’. Chi cén tinh todn thco phuong phap gan diing.

6.5.1. Xac dinh s6 luong, cong suat bong dén cho mot phong
Cong suat chiéu sang mot phong:
P =2024=480 W
Chon dung dén tuyp dai 1,2 m, cong suat 40 W, dnh sang trang.
S6 lugng bdéng den can dat trong phong
480

n=-— =12 bdng.
40 &

6.5.2. Bo tri den trong phong

Vi diy 1a phong lam viéc, ban lam viéc duge ké lam 2 day, doc theo
chiéu dai phong. nén cing sé bé tri dén thanh 2 ddy, méi day cé 3 cum, moi
cum 2 béng (xem hinh 6.6).

6.5.3. So do cap dién

Trong méi phong. dat dp t6 mat riéng cho chiéu sdng, tIr bang di¢n chim
day dan di vé 2 phia, chon ngam trong tudng, cdp dién cho 2 diy bong dén.
Pudng dién truc, cdp dién cho chiéu sang cic phong, chay ngdm trong ong tuyp,
doc hanh lang. Tur day dién duge lay vao céc phong, phan déu cho cac pha.

Cdch lua chon day truc. dp t6 mat, day dan trong phong. trong tu nhu
cp di¢n cho khu van phong (xem muc 4.5 chuong 4).

Hinh 6-8. Sa d6 cap dién chiéu sang khu van phéng dai dién
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6.6. THIET KE CHIEU SANG CHO MOT PHONG THIET KE

Yéu ciu thic¢t k€ chiéu sang cho mét phong thi¢t k& dién tich 8 x 12 m’
vGi d6 roi khéng bé hon 300 1x.

6.6.1. So bo chon sé lugng, cong suat va bo tri den

Chon suat chiu sang P, = 30 W/m”, xdc dinh dugc cong suat chiéu
sang cho ca phong thiét k&

P =30.8,12=288 kW
Chon loai bong tuyp dai 1.2 m, cong suat 40 W, s6 luong béng den can dat:

2 88
n= =72 béng.
0, 04
. } 12000
| i
11— L =10,8m
e — - S —
P A 1 i I T 1 L 1 i
e e e = —F : ——|
Day 1
§|- »
[ : : ; : ; : ! : ]
) P T
Day 2
o
g |§j-®
o ! . : ; . ; P : 1
) I 1T M Atatuy 1
Day 3
gl
e E i e i ]
Day 4
1

Hinh 6-7. So do ba tri dén trong phong thiét ké

So d6 b6 tri dén thanh 4 diy, cdach nhau 2 m, méi diy dat 9 mang
dén, moéi mang cé 2 bong (loai 1,2 m) (9 x 2 = 18 béng). Do treo cao dén
h=2,2m.

6.6.2. Kiém tra do roi

Piém c¢é dé roi bé nhat nim & bién. Can kiém tra diém A, B, C. Tra
bang véi quang thong dén tuyp 40 W, anh sdang ban ngay F, = 1520 Im, xic
dinh duoc quang thong trén don vi nguon quang la:
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F= 9.2@ = 2533 Im/m
10.8

a) Xdc dinh dob roi tai diém A

- D6 roi tuong doi tai A do day | va 2
P_t 45, L2108 4y
h 2,2 h 2,2

Tra dé thi v&i 0,45 va 4,9 fim dugc e, = e, = 125 Ix.

- D6 roi tuong ddi tai A do day 3:

P_3 136 L2108 4o
h 2.2 h 2.2

Tra d6 thi duge e, = 40 1x.

- D0 roi tuong doi tai A do day 4:
P_ 3 597, L 108 44
h 2,2 h 2,2

Tra d6 thi duge ¢, = 12 Ix.

Tong do roi tuong d6i tat A 1a Te =2.125 + 40 + 12 =302 Ix

Pé roi trén diém A la:

_ 2533
1000.2,2

A

302 = 347 Ix = B¢

b) Pé6 roi tai diém B
- bo roi tir day 2, 3: e,=¢,=1251x
- b6 roi tir day 1, 4. e, =e,=401Ix
Vay tdng do roi tuong doi tai B 1a: Te = 2,125 + 2.40 = 330 Ix.
Po roi trén diém B )a:
2533
B

= ——330=379,51x
1000.2,2

Vay bd tri dén nhu trén, thod man yéu ciu do roi, khong bé hon 300 Ix
cla khach hang dé ra.
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6.7. THIET KE CHIEU SANG NGOAI TROI

Tuy theo d6i tugng, tuy theo muc dich, ¢6 nhiéu hinh thuc chiéu sdng
ngoai trdi vé cac thiét bi, cong sudt va quy mo khac nhau.

6.7.1. Chiéu sang bao vé

[Loai chiéu sdng nay thuong dung cho co quan, xi nghiép, truong hoc
nhdm muc dich béao vé, di lai trong ndi bo, khong yéu cau cao vé mi quan va
do sang.

Thong thudng cdch 20 m dat mét béng 100 W, ¢6 chao sit trang men
bao vé mua nang.

Cot dén chi€u sang bdo vé noi bé ciing khéng nhat thiét phai chuan hoa:
c6 thé 1gi dung cot dién luc, coc hang rao, dau héi tuong.

6.7.2. Chiéu sang duong pho

Dé chiéu sdng duong phd, thudng diing cot dén riéng bang thép
hoidc bétong cot thép, thuong 20-30 m mot cot, c6 thé dung béng dén
thong thudng 200-250 W, béng thuy ngan cao ap, béng compact va céc
loai dén khac.

Cot dén ¢ thé bo tri mot day bén dudng, mot ddy & gita hoac hai diy
hai bén, tuy theo do rong cta duong phs.

- Pho rong 8-10 m: bo tri | ddy den bén dudng.

- Phé rong 15-25 m: bo tri | diy o pita.

- Pho rong trén 25 m:  bd tri 2 didy 2 bén.

6.7.3. Chiéu sang den pha
beén pha dung dé chiéu sdng mot khoang rong, cling ¢6 khi ding chiéu
hét lén cong trinh, d€ tang vé dep Kién trdc vé ban dém.
Do treo cao den pha tuy thudc cong suat den.
Thuong dén cong suat: 500 W treo cao 10-15 m.
1000 W treo cao 18-22 m,
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Cic d6i tuong cdp dién trong cudn sich nay nhu trudng hoc, co quan,
khu van phong dai dién, cling thudng dung mat vai ngon dén pha dé chiéu
sdng, vira bao vé, vira 1am tang vé dep cong trinh,

Trén day chi gidi thiéu so bo vé chi€u séng cong cong thong dung cho
ca quan, trudng hoc, xi nghiép. chi¢u sidng cong cong & day chi mang tinh
chat bao vé hoac mi quan.

Viéc thi€t k&€ chinh xdc chiéu sang theo do roi yéu ciu, cho cdc ¢oi
trong c6 yéu ciu chidu sing dic biét phu san van dong, dai 16, quing
truong qudc gia, khu di tich lich st v.v... khénlg nam trong pham vi cia

cudn siach nay.

15QTTX CAP oM
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Chuong 7
THIET KE LAP BAT TU BIEN BU,
NANG CAO HE SO CONG SUAT

7.1. XAC PINH CONG SUAT VA VI TRI PAT TU DPIEN BU

Bo tu dién bu dugc thiét k& lap dat cho cac doi twong ding dién ¢6 hé s6
cong suat thap nhu tram bom, xudng, xi nghiép v.v... nham nang hé s6 cong
suat cosg dén 0,95,

Téng cong suat phan khing can bit cho déi tuong, dé nang hé s6 cong
suat tir cos@, dén coso, la:

Q, = P(tgo, - tgo,) (7.1)
trong d6: P - cong suat tac dung tinh lodn cha déi tugng

tgo,, tgo, - img vl cos@,, Cosy,

7.1.L. Vi tri dat bo tu bu

C6 loi nhat vé mat giam ton that dién 4p, dién nang cho déi tugng ding
dién 14 dat phan tan céc bo tu bu cho timg dong co dién. Tuy nhién, néu dat
phan tdn qua s& khong ¢6 1oi vé von dau tu, vé quan li van hanh. Vi vay, dat
tu bu tap trung hay phan tan, phan tin dén mitc nao la tuy thuge vao cau tnic
hé thong cdp dién cla doi tuong.

- Véi tram bom: vi cdc mdy bom dat canh nhau va gin tram bién ap,
nén tot nhat 1a dat tap trung mot ti tu b, canh ti phan phéi cha tram bom.

- Véi xudng cd khi: vi chi c6 mot nha xuong, bo tu duge dat tap trung
canh t1 phan phoéi.

- Véi xi nghiép ¢& nhé: cling ¢6 thé dat tap trung bo tu tai thanh cai ha
dp tram bién dp, hoac co thé dit phan tdn ra timg phin xudng. Ngoai cdc
phin xudng, néu con ¢b dong co dac biét, cong suit 16n, dat doc lap, cling
nén dat riéng mot bd tu bu.
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- Vi xi nghiép ¢& 16n: so bo ¢6 thé tinh bb cho xi nghiép, bang cich dat
cdc b0 tu tai thanh cdi ha dp cdc tram bién dp phan xudng. Néu cé diy du s6
liéu vé cdu triic hé théng cap dién va phu tii ciia cic phan xudng, thi phai thuc
hién dat ty b cho timg phan xudng, maét dat hiéu qua cao cua viéc dit ba.

- Khi gid tién 1kVAr thiét bi bi cao, ha dp chénh léch nhau nhiéu, ¢6
thé so sanh, d¢ ra phuong 4n dat thiét bi bu riéng cho phia cao, ha 4p hoac
dat bl dong thoi ca hai phia.

7.1.2. Phan phéi cong suat bii trong néi bo xi nghiép

Sau khi x4c dinh tdng coéng suit bd Q,, néu dinh bii phéan tan, cdn phai
xdc dinh cong suat bt cho timg diém dit bo tu, sao cho hiéu qua bl cao nhat.
Thudng mang dién xi nghiép c6 dang hinh tia, cong suat bu tai diém i ndo d6
dugc xac dinh theo cong thic:

Qu=0.- (@~ Q) 72

trong dé:

Qs - cong sudt phan khang toan xi nghiép;

Q, - téng cong suat bu, xdc dinh theo (7.1);

Q, - cong suit phan khang tai diém i;

Q,, - cong sudt bl can dat tai diém i;

R, - dién tré nhénh i;

R, - dién trd tuong duong ca mang.

Néu trong mang dién, c6 chd phan nhdnh thi cin bién ddi cac nhdnh
song song thanh mot nhanh tuong duong, rdi lai 4p dung cong thic hinh tia
(7.2) dé tinh cong suét bu.

7.2. THIET KE LAP PAT BO TU BU CHO MOT TRAM BOM CAO AP

Yéu cdu thiét k&, lap dat bo tu bu cho tram bom 6 kV tiéu ing cia
huyén, dat 6 may bom 75 kW. Khi 1am viéc, hé s6 ¢ong suat cia tram bom
¢6 tri s6 0,7, yéu cdu dat t dién dé nang hé s6 cong suat 1én 0,95.

Theo céng thic (7.2), xdc dinh duge cong suit bod t:; cdn dit dé dua
cos@, = 0,7 1én cosp, = 0,95 la:

Q,=6.75 (tgo, — 1go,) =6 . 75(1 - 0,33)
Q,=301,5kVAr
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Chon dung loai tu 6.6 kV, CEP 131 B5 cia hing Cooper (Phidp), cé
dung luong 100 kV Ar mot pha, ba bd dau theo hinh tam gidc. ¢6 cau chi bao
vé riéng timg bo va thao tic bang may cat. Dé do dém, diéu khién mdy cat
va bo tu, c6 dat BU va Bl. So dé nguyén Ii va so dé lip dat bo tu va mdy cal
cho trén hinh 7.1.

Tong dung lugng b Q, = 3.100 = 300 kVAr

Trong so dd trén, BU con dugc dung 1am dién trd phong dién kbi cat bo
ta bu.

SRETT R TR e ap
Tl 00000018, &
NEESERERAERRENLRF-AY

{4
TG may cat | Tomay cat | Td may cat | TG may cat | TO maycat | Bétubu
& téng cé cho 2 cho 2 tho 2 chobdtu |[3CEP13185

BI, BU may bdm may bom may bam co BIl, BU

Hinh 7-1. So d6 nguyén li dau bd tu bu
va so dé |ap dat tl bd tu bu cang cac ta dién 6 kV trong tram bom

7.3. LUA CHON BO TU BU NANG CAO cosp CHO XUONG CO KHI

Yéu céu lua chon bo ty bi dé nang cao cosg clia mot xudng co khi 1én
0,95. Cong suit tinh toan cua xudng la 80 + j106 kVA. Xét kha nang giam
cong sudt may bién dp khi dit bo tu bi,

Hé $6 cong sudt cua xuong trude khi dat bu:

80 N
V80* +106° )
Cong suat bo tu can dit dé nang hé s6 cong suat tir 0,6 1én 0,95 la:

Q, = P(tgp, —tgp,) = 80(1,33 -0,33) =80 kVAr
Cong sudt tinh todn toan phan clia xuong trude va sau khi dat bi:

S, = V80’ +106" =133kVA
S, = V80% +26> =84 kVA

cosSQ = 0.6
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Vay néu khong dat bo tu bu, phai chon may bién ap 160 kVA, sau khi
dat bu chi can chon dat mdy 100 kVA,

Chon dung 2 bo tu 3 pha. cong suat moi bo 40 kVAr, dau song song, do
Lién Xo (c0) ché tao, hién dang ¢6 hin tai Viét Nam 2 x KC2 - 0.38 - 40 - 3Y[.
Bo tu duge bao vé biang dp t6 mat, cong tic to K dung dé déng md tr dong
bo tu, cudn dién cam L 15i khong khi tr ché bang cach quan tir 10 + 12
vong, bang diing tiét dién day néi vao bo tu, dé han ché dong dién déng ban
dau vao bo tu. Trong ti tu bit ¢é dat béng dén lam dién tra phong dién.

bién tré phong dién duoge xdc dinh theo cong thitc

"

Ul
R, = 15.6‘_10 0 (1.3)

trong do:

Q - dung lugng cia bo ty, kVAr;

U - dién 4p pha, V.

Trong trudng hop bu cho xudng co khi 80 kVAr, dién trd phdng di¢n
can cd tri s6

0,22
R,= 15.—;;6-.]0" =9075 &

Dung béng 40 W [am dién tr& phéng dién, co

u: ?
R= P = & =1210 O
40 40
S6 béng den can dung
n= % = 7.5 bong.
1210

Nhu vay s& dung 9 béng loai 40 W, dién dp 220 V, moi pha 3 bong tam
dién trd phdng dién cho bo tu. V3i cong nghé mdi hién nay, nha ché tao da
dat sdn dién trd phong dién bén trong tu b, rat thuan tién cho viéc lap dat.

S d6 nguyén li va so d6 lap dat i tu bu cho trén hinh 7.2
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0,4kV

_‘

BA-100-10/0.4

IW‘\_/_—B/
o~ X >
—~

—— N

\

Td phan phéi tang Ta tu bu coso
dén cac th déng Iue 2x40kVAr

a) b)
Hinh 7-2. So dé nguyén li va so dd 1ap dat ti tu bu cosg trong tram bién ap

a) So d tdng hop tram bign ap va ti tu bu
- b) Sd d6 chi tiét néi day cudn cam va béng dén lam dién trd phéng dién

7.4. THIET KE BU cosp CHO Xi NGHIEP CG NHO

Mot xi nghiép cé mat bang cap dién nhu hinh 7.3. Yéu cdu tinh todn
thiet k& bu dung tu dién, sao cho cos@ cua xi nghiép nang 1én 0,95.

BA

C
NER
*
50

7*70)

Cu (3x25 + 1x16)

May khudy

PX 2 30 + ) 30kVA

24 + j 32kVA 42 + ) 56kVA

Hinh 7-3. Mit bing hé théng cap dién cho xi nghiép
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V6i he thong cip dién trén, 161 ru hon ca la bl phan tén tai 3 diém:
phan xudng 1, phan xuong 2 va cuc dong co may khudy 30 kW.
Cong suat téng cha xi nghiép:

S =24+j32+42+j56+30+ ;30

S =96 +j118 kVA
H¢ 56 cong suat cua xi nghiép:
CosP = % =0,63

Jo6> +118°

D€ nang cos tir 0.63 lén 0,95 cin dat mot dung lugng tu bu:
Q, = P(tgg, - tg9,) = 96(1.23 — 0,33) = 86 kVAr

Bang 7.1. Tinh toan théng sé cla mang ha ap xi nghiép

Thaty | Buongday | Lm | Fmm* | Loaiday r. Qkm RO |
L1 |BA-PXT 4 | 16 | Capdéng | 2 008
2 Jmeme | s 25 Capdéng | 08 | 0012
|3 |BA-MK 0 | 16 | Cipding 1.25 0,062

Dién trd wong duong toan mang ha ap:
1
Rl(’ _— ﬁT - 0,009 ‘(2
+ o+
Rl R 2 R.‘\
Cong suat bo tu can bii tai cdc diém, duoc xdc dinh theo cong thitc (7.2)
Cénpg suat bi tai PX1:

Q. =32-(118 —86)% = 28,4 kVAr.

Cong suat bu tai PX2:

0.009
th =56- (1 18 - 86)m =32 kVAr.
Cong suat bu tai may khuay:
0.009
=30-(118—-86)—— =256 kVAr.
Qu ( ) 0,062 r
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Cin cif két qua tinh todn trén, chon ding 3 tit tu bu do Lién X6 ché tao,
VGi tri s6 1dn hon va gdn nhit, dat canh 2 ti phan phot PX1, PX2 va tai cuc
cta dong co may khudy. Chon dién tr& phong dién cia cic bo tu bang dén
40 W, cong thic tinh todn tuong tu (7.3). So dé lap dat nhu hinh 7.4,

Bang 7.2. Thong s cac bd tu bu dit cho xi nghiép

The N s $6 88
o Vi tri dat ' Loai td bu pha Q,, kVAr g
1 Phan xudng 1 | KC2-0,38-28-3Y1 3 28 1
Phan xudng 2 | KC2-0,38-36-3Y3 K) 36 1
L Maykhudy | KC2038283Y1| 3 | 28 1
ittt el .

TU phan phél PX cap dién
cho cac ta dong lue

Td tu bl cosy

;a)

Ta tu bu cosg

b)

Hinh 7-4. So db tap dat tu bu cosg tai cac vi tri
. a) Td phan phéi va ti tu bl cta PX1 va PX2
b) May khudy va ti tu bu may khudy.

7.5. THIET KE, LAP PAT BO TU BIEN BU PE NANG CAO coso
CHO XI NGHIEP QUY MO LON

Xi nghiép quy m6 Ién bao gém nhiéu phan xudng, nhiéu tram bién dp.
Phuong phdp t6t nhat vin la dat th dién bu cose phén tan tai cac phan xuéng
(canh cdc 1 phan phdi phin xudng) va tai cuc cidc déng co ¢d l1on (mdy
khudy, mdy bom, may nén khi v.v...).
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KaT

Hinh 7-5. So dé nguyén li cap dién cta xi nghiép

Tuy nhién, trong budc tinh toan so bd, vi thi€u céc s6 li¢u cha mang
dién phan xuéng nén dé niang cac hé s6 cong suat todn x{ nghiép, c6 thé
coi nhu cac ti tu bu duge dat tap trung tai thanh cdi ha dp cAc tram bién
ap phan xudng.

Yéu cau thiét k€ lap dat cdc bo th tu bu dat tai thanh cdi cdc tram BAPX
dé nang coso lén 0,95 cho mot xi nghiép cong nghi¢p dia phuong, c6 heé
thong cap dién cho trén hinh 7.5.
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Bang 7.3. S6 liéu tinh toan cac dudng cap cao ap 10kV

Tha Buang cap Loai cap F, I, m r, R, Q
| W I Qikm
_1 Ld kép PPTT-B1 Cap Nhat, 161 dong, cach B 16 50 147 0,0368
2 | Lokép PPTT-B2 dien XLPE, v6 PVC c6 dai % | 70 | 147 | 00515 |
3 | LokepPPTT-83 thep 16| 100 | 147 | 00735 |
|4 | LokepPPTTB4 16| 80 | 147 | 00588 |
L5 _ [LokepPPTT-B5 | 16 | a0 a7 [ oo
PTTT

b P b o b

Qb1 01 ng Q;_p Qb3 03 th 04 be Qb

Hinh 7-6. So do thay th&€ mang cao ap xi nghiép,
dung dé tinh toan cdng suat b tai thanh cai ha 4p cac tram bién ap PX

Bang 7.4. S4 liéu tinh toan cac tram bién ap phan xudng

Tén tram S, kVA Symg, KVA o S_omay_ L Ry
B1 600_+ j400 560 o 2 ) N 15 ]
B2 450 + 600 560 2 15
B3 500 + j500 560 2 15
. B4 40000 | . 320 2 3
.8 _|3@-j00 | 3 | 2 ) 3
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Bang 7.5. Két qua tinh toin dién trd cac nhanh

oty | Tennhanh | R0 Reo | ReRgR.0
1 PPTT-B1 BEE 0,0368 15368 |
2 PPTT-B2 5 0,0515 18515 |
3 PPTT-83 s ] 00735 s
4 PPTT-84 ' 00588 30588 )
I PPTT-B5 3 0,0882 3,0882

Dién trd tuong duong toan mang cao ap:
1
1 1 1 1 1
+ 4+ o+ 4+
R, R, R, R, R,

R,= =0.389 O

Can c1t s6 liéu bang 7.4, xdc dinh dugc cong suat tinh todn va cosg toin
X1 nghiép:
S§$=12250+ ;2100 kVA
2250

CosQ =
V2250% +2100°

Tir day tinh duoc téng cong suat phan khang can bir d€ nang coso cua x{
nghi¢p tir 0.73 1én 0.95:
Q. = P(1go, — (80,) = 2250(0,935 — 0,33)
Q, = 1350 kVAr

Ap dung cong thic (7.2)., xdc dinh duge dung luong bis tai thanh cai cic
tram BAPX nhuir sau:

=0.73

Q,, =400 - (2100 - 1350) 2232 _ 210 kVAr.
15368
0. =600 2100 13502222 _ 412 kv
a 1.5515
Ons = 500 - 2100~ 13502282 _ 315 kvAr.
1.5735
0.389
~ 300 - (2100 1350 =206 KVA.
Qu ( )3 0588 '
Que = 300 — (2100 — 1350) 282 _ 207 kVAr.
3.0882
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Tai mdi tram bién dp, vi phia 0,4 kV dung thanh cdi phan doan, nén
dung lugng bl dugc phan déu cho hai nuta thanh céai. Chon ding cic loai th
dién bu 0,38 kV cua Lién X6 (cii) dang c6 bin tai Viét Nam.

Badng 7.6. Két qua tinh toan va dat ti tu ba cosg tai cac tram BAPX

| N T - == r—-——-——-—--- T T -
'

|
|
|
|
|
|
|
|
1
{
f
t
[

P N

Tén tram_‘ Q,, kVAr theo tinh toan ~Loagitibi | S6pha | QkVAr | Sélugng
B 210 | KC20.36-503v3 3 | s | 4
82 421 KC2-0,38-50-3Y3 3 50 | 8
83 315 KC2-0,38-40-3v 3 40 8
B4 206 KC2-0,38-50-3v3 3 50 4
 Bs 27 KC2038503Y3 | 3 | 50 s
- 1o mm——— i

i
g

R P

AR

T aptémat
téng

T0 phan phéi
cho cac PX

TG bl cos¢p
2x50kVAr

TG aptémat
phéan doan

Tl bl cosgp
Zx50kVAr

Ti phan phai
cho cac PX

T aptémat
tdng
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Chuong 8
THU TUC TRIEN KHAI CAC BUGC THUC HIEN
MOT CONG TRINH CAP BIEN

8.1.NOI DUNG CAC BUGC THUC HIEN MOT CONG TRINH CAP DIEN

B¢ thuc hién mot cong trinh cap dién, can phai tién hanh cdc budc va
cdc thu tuc san day: :

8.1.1. Ky két hop dong

Tuy theo véu cau cla bén A, kha nang ctia bén B, ¢é thé ki két hop
dong thiét k& va ca thi cong cong trinh cdp dién. Trong trudng hop khai
lugng cong trinh chua xdc dinh duge chinh xdc ngay tr ddu, ¢é thé ki hgp
dong nguyén tac hay hgp dong so bd. Hop dong chinh thife sé duge ki sau
khi khao sit (do dac), thiét k&, hoac ki cac hop déng phit sinh, hgp déng bo
sung trong qud trinh thuc hién hop déng.

8.1.2. Xin cip cong suit, diém dau

Sau khi ki két hgp dong, phai 1am & trinh ién co quan dién luc (S Dién
luc hodc chi nhdnh dién) xin cap dién. T trinh can cung cdp du théng tin
can thiét vé ddi tuong xin cap dién (vi tri dia 1i, tinh chat, muc dich sir dung
di¢n. cong sudt 18ng hop xin cap, s6 cot va s6 tuyén dudng day xin cap diém
ddu...) dé co quan dién luc déi chiéu v6i khd ning nguén va cong suit cic
tuyén dudng day hién trang trong khu vuc, s& quyét dinh bang van ban cong
suat va diém dau cap di¢n hop 5.

8.1.3. Xin cap giay phép cap dit xaAy dung tram bién ap va duimg day

Cong (rinh dién nam trong cong trinh xay dung nha may, nha chung cu,
nha hang, khich san v.v... Thudng chi dau tr da xin gidy phép xay dung
cong trinh dién cung véi gidy phép xay dung nha mdy, nha chung cu... Néu
tir diém dau di vao tram bién 4p, di bang dudmg cdp ngdm, phai xin phép Uy
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ban nhan dan quén, huyén cho phép dao h¢ dudng va gidy phép ghi truc tiép
trén ban vé thi cong.

Cong trinb cai tao, xay mdi ¢ xa, phudng néu chua cé giay phép cap dat
xay dung dudng day va tram bién 4p, cling véi chu dau tu xin gidy phép cdp
dat ctia Uy ban nhan dan quan, huyén cho cong trinh dién & X3, phuong. Sau
khi c6 gidy phép, nguai thi€t k&, cung vdi can bo dia chinh xa, phudng giao
mat bang xay dung tram va giao mat bang tuyén dudng day cao, ha dp. Trén
co s mit bang dugc giao, cung véi ban d6 dia chinh ti l& 1/500 s€ thiét k&
cac hang muc cong trinh dién trén dé. '

8.1.4. Cong tac khao sat, diéu tra, thu thap so liéu

Ngoai muc dich thu thap diy di s6 liéu vé phu tai dién, d€ thiét k&
chinh xdc h¢ thong cap dién, cong tdc khao sat con phuc vu cho viéc vach
tuyén dudng day, xac dinh vi tri dat tram bién 4p. Sau khi thong nhat tuyén
dudmng day, vi tri dat tram bién 4p, bén A can chuan bi hanh lang dudng dién,
nhu di chuyén nha cira, cay c6i, mdé md, dén bl dat dai, hoa mau. Khi di
khao sdt can hét sitc luu y cdc 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 duong
day dién luc, vuot dudng day thong tin v.v... Do chinh xdc cdc khoang c6t cd
trén tuyén duong day. Pac biét khao sit cic cong trinh ngdm dudi dit ma
duong day di qua. Vi du nhu 6ng din ngam xang dau, theo quy pham, duong
day thi¢t k¢ phdi cdch 6ng ngam xang dau 50 m.

8.1.5. Cong tac thiét ke

Mot ban thidt k& cong trinh cdp di¢n bao gom ba noi dung: Thuyét minh
tinh todn, cdc ban vé va du todn kinh phi. Méi phdn déng riéng thanh tap.
Tuy nhién véi nhiing cong trinh cap dién nho, nhu thiét k& tram bién 4p, thiét
ké cdp dién cho mot nhd tap thé, s luong trang viét va ban v it thi cd thé
dong chung thanh mot quyén.

8.1.6. T6 chitc thi cong

Pay la khau cuc ki quan trong, nhiéu khi quyét dinh 16, 13i cta 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 thidc cong trinh, bao gom thdi gian tap két, bao quan nguyén vit liéu,
thoi gian trién khai cong viéc timg ngay, thoi gian thir nghiém, nghiém thu
cong trinh, ti€t kicm thdi gian, han ché lang phi, that thodt nguyén vat li¢u,
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st dung ding nhan luc, diéu hanh 161 wu phuong tién thi cong (xe, cau...) 1a
nhimg bi quyét trong t& chiic thi cong cong trinh. Ngoai nang luc t6 chiic,
di€u hanh, ngudi can bo phu trach thi cong can cé luong tam nghé nghiép,
c6 trach nhiém cao. Kién quyét [Am ding thiét k€, ding ki thuat, khong lap
dat vao cong trinh dién nhimg thi¢t bi khong duoc phép, nhing thiét bi chura
thi nghiém, thit nghi¢m.

Trong t6 chic thi céng, cin chi ¥ dén dudng van chuyén vao cong
trinh, dam bao an toan cho ngudi va thiét bi. Chi y dén phong tuc, tip quan
cua dia phuong noi xay dung céng trinh, khong dé xay ra su viéc ddng tiéc.

8.1.7. Nghiém thu, ban giao, cong trinh

8.1.8. Quyét toian, thanh I hop dong

8.2. NOI DUNG CHI TTIET MOT BAN PE AN THIET KE CAP PIEN

8.2.1. Phan thuyét minh thudong bao gém 3 noi dung:

a) Gioi thiéu chung

- Gi61 thiéu nhitng van ban, phap lénh, quy dinh lién gquan téi cong trinh
cap dién.

- Gidi thiéu noi dung cap dién.

- Gidi thiéu doi tugng cap dién: tinh hinh dia li, dan cu, mdc séng, cic
thiét bi, mday maéc sir dung dién v.v... Tém lai, cdn gidi thiéu day du thong tin
dé c6 thé xdc dinh ding cong suat va midc d6 tin cay cap dién cho déi tuong.

b) Tinh todn ki thudt

Phan nay trinh bay vin tat phuong phap, két qua tinh todn cong suit,
tinh todn lua chon cdc phan tit trén sg d6 cdp dién (may bién dp, may cat, dp
t6 mdt, dao céch li, cau chi, day din va cdp cao, ha dp v.v...). Phai chi o
tuyén day, vi tri dat tram, chi ré timg loai thiét bi mua ciia nueée nao, hing
nao, cac thong sé ki thuat caa chiing.

¢) Cdc gidi phdp an toan
Phan nay chi r6 nhimng giai phdp cin d4p dung dé dam bao an toan nhu

tiép dia cot, tiép dia td dién, hom cong to, kiém tra khoang cdch an toan, cic
giai phdp phong chdy, no v.v...
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8.2.2. Phan ban vé

Céc ban vé phai di dé minh hoa noi dung thiét ké. Vi dy, v¢ tram bién
dp phai c6 ban vé so d6 nguyén li, mat bang, mat cit, ban vé xa, ghé cich
dién v.v... Vé dudng day phéi c¢6 ban vé mat bang, mat cat doc tuyén, cic
ban vé& xa, méng, cot v.v...

Trén cdc ban vé phai chi thich thiét bi, voi day di kich thude 3 chiéu,
voi cac thong s6 ki thuat dac trung timg thiét bi. Vi du véi méy bién dp, phai
ghi rd cong suat, dién 4p cao, ha dp; véi cdp phai ghi rd ki hiéu ching loai,
$0 161, tiét dién cdc 161 v.v...

8.2.3. Phan du toian

Phéan nay bao gém mot ban téng hop du todn, mot ban du todn vat tu
thiét bi, mét ban du todn nhan cong.

Pinh gia cac ching loai vat tu thiét bi, dinh mitc nhan céng cho ting
hang muc cong viéc, phai can cit vao cdc dinh mic, cdc quy dinh cia nganh
dién luc, nganh xay dung hoac céc lién nganh dién - xay dung. Trong truong
hop du todn khac v6i dinh mic, phai 1am bd sung mot ban chénh léch gid, dé
trinh bén A xét (thuong cudi cung s€ di dén mot thoa hiép nao do).

Noi dung va trinh tr cac hang muc trong bang téng hgp du toan, (xem
mau bang dudi day). Trong dé:

- Thiét bi 1 cdc mdy mdéc mua tron bd, vi du mdy bién dp.

- Luu thong phi cho thiét bi thudng 12 1%.

- Chi phi vat liéu 1a tdng kinh phi mua vat liéu 1ay két qua tlr bang du
(odn vat tu, nguyén vat licu.

- Luu thong phi cho vit liéu, thudng 1a 4% chi phi vat liéu.

- Téng s6 cong nhan, 13y két qua tir bAng du toan cong nhan. Tién luong
ngay, lay tir luong co ban nhan véi cic hé sd (theo quy dinh).

- Chi phi mdy la chi phi cho cau, mdy han, mdy ép dau cét v.v...

- Binh muc cho timg mdy vdi timg loai cong viéc, 1ay theo quy dinh.

- Tién thd nghiém cho timg hang muc, 13y theo quy dinh.

- Thiét k& phi ldy thco quy dinh: Thudng vdi tram bién 4p, 1dy theo dinh
muc cd cong sudt mdy; voi duong day, 1ay theo dinh muc trén 1 km; dién noi
that, 14y 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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- L3i dinh miic 14y theo quy dinh khoang 9 - 10% chi phi lap dat.

- Chi phi ban quan i (n€u ¢8) khoang 1% chi phi xay lap.

- Chi phi nghiém thu, ban giao khoang 0,5% + 1% chi phi xay lap.

Bang tdng hgp du toan (mau)

A THIETBI

1. Tién thiét bj

2. Luu théng phi

- i o CongA|
BUeerr | I .
| 1. Chi phi tryc iép o ]
_a) Chi phi vt ligu
1. Tién vat liéu i} .
2. Luta thang phi
_Conga ) )

| b) Chiphinhancong

1. Tién luong

2. Cac khoan phu cép

¢) Chi phi may

~d) Chi phi chung

| II. L&i dinh mure

NI. Thir nghiém I
L CongB | B

C. CHi PHl KHAC L _
| 1. Thiét k& phi )

2. Chi phi ban quan li -

3. Chi phi nghiém thu ban giao L

- Cang ¢

| Cong (A +B +C)

Thanh tién:

16-GTIX CAP DIEN

Ebi'mg $6)
(bang chip)
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8.3. LAP DU TOAN KINH PHI CHO MOT TRAM BIEN AP

Yéu ciu lap du todn kinh phi cho tram bién dp treo da thiét k&, c6 so do
nguyén H cho trén hinh 8.1 va cdc thi¢t bt dat trén tram cho theo bang 8.1. Tram
duoc treo trén 2 cot betong I tam LLT10, 1ay dién tr cot duong day 10 kV, cich
15 m qua bo xa nanh. Ta dién ha thé ciing dugce dat trén cot véi day du cic loai
dong hd do dém nhu ampe k&, von k¢, cong to kWh, kVArh, dén tin hiéu.

Hinh 8-1. So dé nguyén li tram BA treo
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Bang 8.1. Thong ké thlet bj tram

[____fpg_gg _ Thigthi | L Quy cach
1 | Daydin __JACS0 L
| 2| Chingsét | AAP-10 (cooper) _____ o ]
______ 3 | cCura _____9_7_10 -311PB (change) -
4. _ |Bénap | 2501004(ABB) I
__5 | HTtiépdia _ | Boocl 60x60x6 I
6 | Captong PVC Cu(3x150+1x95)+E95 o
7 TG ha ap Tutao .
8 B0 do dém B1400/5 + céc dong hd
9 | Aptomattdng 400 A, (Fuzi Nhat)
|10 Thanhcdi | Béng40x4 B
1 Ap 16 mét nhanh 200 A, (FuziNhat)
12 ] Capra | PVC Cu(3x70+1x50)+E50 o ]
Bang téng hdp du toan
A THETBI
1. Tién thiét bi 47.000.000d4
| 2 Luu thong phi 1% 470.000d
Cang A : 47 470.0004
B. LAP DAT
I Chi phk truc tlep |
a) Chi phi vat leu {
1. Tién vat liéu 26.682.000d
2. Luu thdng phi 4% 1.067.200d
Cong a 27.749 2004
b) Chl phl nhan cbng
1. Tién lyang 697.090d
571,25 cc‘mg 210,034 12135 s
c) Ch| phi may 800.0004
d) Chi phi chung 67 5% 470.535d
Cong 29.716.825d
Il Lai dinh muc 9% (1) 2674.5148
. Phir nghiem 1.020.000d
Cang B 33.411.339d
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C. CHI PHI KHAC

1. Thiét k& phi 5.000.000d
250 kVA . 20000d/kVA
2. Chi phi ban quén il 1‘;4 (B) _____ 334.1134 i
3. Chi phi nghiém thu ban giao 0,5% (8) T 167.056d
a CongC o 5.50;:1696
_Cjong (A+B+C) 86.382.508d

Thanh ti¢n: 86.382.5084 (Tdm sau triéu, ba tram
tram linh tdm dong).

Bang du toan vat tu, nguyén vat liéu

tdm hai ngan, nam

Ttl:r Tén vat tu, vat lidu Quy cach D:in ll.::\g Bdndgla, Than; tien,
 lwTe )
1 May bién ap 250 kVA- | ABB chétao cai 1 47.000.000 | 47.000.000
woa - S R N
NGUYEN LIEU o .
2 | Day dan tr dudng truc 10 | AC-50 kg 15 25.000 375.000
—-- - kv —_
| 3 | Chingsatvan 10kV AZ|P-10,100 Cooper | cai | 1 1.150.000 1.150.000
|4 | Chuchityrai 10kV 710-311PB,Change | cai | 1 | 2300000 |  2.300.000
5 Cap ha ap tong, déng, 3161 | PVC(3.150+1.85)+E95 | m 7 300.000 2.100.000
6 | Volidiénhaap 600 400.1400 cai 1 1.000.000 1.000.000
7 | Apto mattdng | 400 A, Nhat cal 1 3.200.000 |  3.200.000
8 | Ap16 mat nhanh 200 A, Nhat | ca | 2 2.500.000 | 5.000.000
9 Ezlén dong dién 400/5 A _E@ 3 | 56000 165.000
| 10 | ©6nghd ampe 0-400 A cai 3 55.000 163.000 |-
| 11 | Bnghd von 0450V cai 1 60.000 60.000 |-
12 | Chuyén mach vin k& Pai Loan céi 1 80.000 80.000
13 | Congtodpha (kWk +kVAh) | NM dung cu do ] 2 150.000 300.000
14 | Ddng lam thanh cai M 40x4 kg 9 42.000 378.000
15 | Bong thanh cai nhanh M 25x3 kg 5 42.000 210.000
16 | St thanh cai Thanh Tri qua 8 10.000 80.000
1 Coc tiép dia L 60~60x6 cai 6 100.000 600.000
| 18 | Thanhn6 liép dia 40x4 m 2 20.000 440.000
t 19 | Dayngitigp dia thép 10 m 20 5.000 100.000
20 Cot betong li tam LT10 XN BT Bang Anh cai 2 2.000.000 4.000.600
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Tt:r” Tén vat tu, vat lidu Quy céch B‘Z“ IL:_l:g Dan dg'a‘ Tha"g tien,
21 [ Bo dan tram ca ghé cach | Turtao b6 1| 4000000 | 4000.000
dien i
22 | Suding 10 kY cati Hoang Lién Son qua 1" 30.000 330.000
23 | Boxanénhootduingtruc | Tytao bb | 1 400.000 400.000
| 24 | Thanhdanddng®8 | M-0O8 m 6 30.000 180.000
25| Ghip cac o cai | 12 5000 | 60.000
26 | Déu cét ding M150 ci 3 15.000 45.000 |
27 Pau cét dong M70 céi 8 20.000 64.000
28 | Biénbao i Ty tao cél 1 20000 20.000 |
29 | Day nhitht S [ M25 m 20 2,000 40.000
30 | Ximang 86 méng cot Hoang Thach kg 500 800 450.000 |
31 Padx6 ) 4 <6 w 4 i 70.000 280'000. |
32 | Catvang - 1 m’ 3 40.000 120.000
33 | Quehan a3 kg 1 7.000 7.000
34 San cac mau kg 2 16.500 33.[}%
35 | Cac phy kién khac (nhua 100.000 100.000
I thang, thiéc han, xéng) B )
Téng kinh phi Thiét bi:  47.000.000d
Vit tu: 26.682.000d
Bang du toan nhan ¢éng lap dat, thir nghiém
. " " . . Nhan cong
Néi duny cdng viéc Don vi S6 lugng : -
Ban vi Toan bd
| A. CONG LAP DAT ) n
Dung cft, 45 mang cai 2 2 4
Lap xa nach [én cot dudng truc bé 1 2 2
méy, ham day, |y do vong khoang cot 1 B 4 4
Lap s 10kV qua N A 1.1
| Lép b) dan tram c ghé thao tac bs 1 4 4
Lap chéng sét van b 1 2 2
Lap cau chi ty roi bo 1 2 2
| LAp dat may bién ap 250 KVA ) cai 1 5 5
#ép dat ti ha thé t0 1T 5 5
DAu ndl day cao &p trén tram 2 2 |
Dao dat tiép dia m? 12 094 11,28
fLép dét tiep dia m’ 12 0.38 456
_Dong coc tiép dia coc 6 1 6.0
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Lam tép dia det 40x4 . om 005 |1

| Sontreobiénbao S - i A A

Lam dau cot chc loai L ca 1 |02 2.2

) Tong A ] ) o | 57.25¢0ng

B. THU NGHIEM o
May bién ap 250 kVA _ cal 1

| Chuchityrai10kY | 1 50000 | 50000 |
Chong sét 10V __ b |t | seooo | so0
Cap ha 8p 500V 1om 7| so00 | 50000
3
1
5

350,000

Apomatsov | ca 50000 | 150.000

L] 120000 1 120000
...} 50000 | 250000

Téng B ] o ) 1.020.000

Hé thdng tiép dia HT |
Thit nghiém cong ta, déng hé céi

C. CHI PHI MAY ’ o _ N
Ciustin ) ca 1 500.000 500.000

Maghan @ 1| 200000 | 200000
Mayepdaucst | e | 1 | 100000 | 100000

~ TéngC 800.000 |
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Chuong 9
MOT SO MACH TU BONG
DUNG TRONG CONG NGHIEP VA TRONG GIA DINH

9.1. TU PONG BOM NUGC LEN NHA TANG

Duéi day gidi thic¢u so do tu dong don gian. phi hgp cho mét hd gia
dinh, ding dong co mot pha, cong suat nho.

B& nudc du tr

=
Fa N
- ﬁzzov T Bé nudc nguon
© ~ %
T
b) a)

Hinh 9-1. So dé bom nudc tu 8dng |1én nha tang
a) Sa dé tang hdp, b) So d6 nguyén li
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9.1.1. Nguyén tic lam viéc cia so do

Theo cong tac phao ngudi ta ché tao véi dong dién lam viéc binh thudng
5 A, di¢n ap 220 V, tiéu chuin nay phii hop véi cac dong co bom nuée cé
cong suat du6i 1 kW, di¢n dp 220 V, dam bao cong tac phao déng md truc
ti€p, may bom lam viéc duge lau dai.

D¢ cong tic phao lam viéc dugc theo y mudn, khi bé nudc can cd 2 qua
phao A,, A, ha xuong, déng tiép diém A, dong co bom nudc c6 dién, chay
may bom. Khi bé nuédc diy ca 2 qua phao A,, A, ndi lén, md tiép diém A,
déng co bom mat dién, ngimg bom. Phao C dat & bé nuSc ngudn, néu bé
nudc ngudn can nudc, ca 2 qua phao C,, C, ha xudng ma tiép diém C, dong
cd bom hd mach, dimg mdy bom.

9.1.2. Nguyén tac lam viéc cua cong tic phao

Cong tic phao ¢6 bdn trén thi trudng gém: mot cong tic hanh trinh va 2
qua phao. giong nhu 2 chai nhya ¢6 nip day kin. Lién két gifta 2 phao vdi
cong tic hanh trinh bang day nilon. Tuy theo bé nudc du trii. ma budc qua
phao ¢é do dai ngan khac nhau, phu hop vét bé nude clia méi gia dinh.

Dé cong tic phao lam viéc duge theo y muén, khi bé nudc can dong
cong tac. bom nude lam viéc; khi bé day, cong tic phao md tiép diém, ngat
mach, bom nuéc ngimg lam viéc. Ngudi ta ché tao sao cho téng trong lugng
2 qua phao du dé dong tiép diém, trong lugng | qua phao gilf tiep diém d vi
tri déng, chi khi ca 2 qua phao néi 1én. tiép diém méi md ra. DE dam bao an
toan khi c6 dao dong & mit nude bé va thoa man cdc yéu ciu trén, phai do
vao qua phao A, 1a 6/10, qua phao A, 12 5/10 lugng nudc, tong lugng nudc &
2 qua phao A|. A, 16n hon lugng nudc | qua phao, giip cho cong tac phao
1am viéc 8n dinh hon.

Su lam viéc cta 2 qua phao A, A,: Khi bé nudc du trit & dudi mic 2,
phao A, ha xudng, nhung cong tac phao chua déng, vi phao A, cé 6/10 lugng
nudc, chua du trong luong déng tiép diém. Nudc & bé du trit ha xusng dudi
mic 1, phao A,. A, ha xuéng. tdng trong luong 2 phao du dé déng tiép diém,
dong co bom lam viéc va bom nudc lén bé. Nudc trong bé du trit ting dan
1én qua muic 1, phao A, ndi 1én, trong luong phao A, du gii ti€p diém & vi tri
déng. Bom nudc tiép tuc lam viéc, nudc trong bé du trir dang 1én dén diém 2,
phao A,, A, cung néi lén, tiép diém phao A md ra, bom nudc mat dién,
ngimg lam viéc. Qua trinh tiép dién, bé can chay mdy bom, bé diy dimg may
bom, hoan toan tu dong.
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9.2. TU PONG PONG NGUON DIEN DU PHONG (ATS)

9.2.1. Tu dong dong may cat phan doan

Thong thuong tram bién ap cba xi nghiép ¢ hai may bién p van hanh song
song, phia thanh cdi ha 4p van hanh theo ki¢u hd, nghia 12 mdy cat phan doan,
not hai thanh céi phia ha 4p thudng mé, muc dich dé gidm nhe viéc chon cic
thiét bi phia ha dp, dan dén giam gia thanh xay dung (hinh 9-2). Vdi so d6 quen
thudc nay rét cé hiéu qua, gidi thiéu véi ban doc dé tham khao.

B N B
s 7
T :, ! A i
1CC 2CC

MC 2MC 1A 1RGT [2RGT 2A,
~ simel ——

2MC, 2a,cc2alccia 1A, Mc,
'—l/‘_/_D_‘LD—/“‘\F"

‘A( (2“ 2RGT 3A, CD3A 3A; 1RGT
| .

a) b)

Hinh 9-2. Sd d6 tu dong déng may cat phan doan
a) So d6 mach déng Iuc; b) Sa d6 mach diéu khién tu ddng

Ghi chni

IMC, 2MC: M4y cat dién hgp bo dién 4p cao

IMC,. 2MC;: Tiép diém phu thudng kin may cat hop bo

1A, 2A, 3A: Mdy cit khong khi, néu c6 ké cdu déng cit tu dong va
dong dién 16n. Loai dong dién nho got 1a dp to6 mat

1A, 1A,, 2A, 2A,: Tiép diém phu thutmg hd ctia mdy cat khong khi
1A, 2A.

3A,. 3A,: Tiép diém phu thudong kin cia may cit khong khi 3A

CCI A, CC2A: Cuodn cat may cit khong khi 1A, 2A

CD3A: Cuon déng mdy cit khong khi 3A

IRGT, 2RGT: Role trung gian ¢6 thoi gian mé cham, cung véi tiép
di¢m phuy tuong img cla ching

1CC, 2CC: cau chi bao vé mach diéu khién
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Khi van hanh binh thugng. mdy cat 3A md, néu ¢6 sy co 1 trong 2 may
bien ap (MBA). cdc mdy cat dien cha MBA bi su ¢0 cit ra, thanh cdi néi vai
MBA bi su co mat dién, thoi diém nay mdy cit 3A déng lai, ho tiéu tha lai
dugce cung cap dién lién tuc. Luu ¢. cong sudt 1 MBA dua cap cho phu tii hat
thanh gép. Néu cong suat | MBA khong du, trude khi dong may cat 3A, cit
bét phu tai khong quan trong S ca hai thanh gép, sau dé dong mdy cat 3A.

So d6 mach dién (v dong déng mdy cat 3A, duoc trinh biy ¢ hinh 9.2.
Nguyén tac lam viéc cia s dd nhu sau:

Vi mot li do nao d6, cdc mdy cat cia MBA bi su ¢6 cat ra, tiép diém
phu thuong kin cua may cat déng lai, dua ngudn dién qua tiép diém role
trung gian RGT dén cuon dong CD3A cia mdy cat 3A. mdy cat 3A déng lai,
phu tai phia thanh cdi ha dp cua MBA bi su ¢6 duge ¢ap dién, bsi MBA con
lai khéng bi su ¢é.

Trong so do 1iép diém phu cua may cat IMC,, 2MC, mic néi tiép véi
ti¢p diém phu thuong ho 1A, 2A, cia mdy cat 1A, 2A. muc dich 1a dé khi
mot trong hai may cat IMC, 2MC phia cao dp cat ra, s€ dua nguén dicu
khién d&n cudn cat. cit mdy cat phia ha ap MBA bt su ¢d, dam bao ddng
nguon du trir nhanh chéng, thuan oi.

Muc dich dling role trung gian cé thoy gian mdé cham RGT la chi cho tin
hi¢u dong mdy cit 3A mot lan. vi néu sau khi dong may cit 3A, ngan mach
trén thanh cdi ha dp chua bi loai trir, bao vé dat tai mdy cat 3A md mdy cat
phan doan 3A ra. néu lai cho tin hiéu déng mady cat 3A lan nira, chi [am hu
hong thém may cat 3A. Nhu vay, mdy cat 3A phai lam viée nhiéu lan ¢ dong
di¢n 160, dan dén phai stra chita nhicu.

Vin dé con lai ¢ so d6 la tinh thdi gian md cham caa tiép diém role
trung gian RGT. Néu goi (, 1a thai gian can thiét d¢ déng mdy cat 3A, (, 1a
thoi gian du trit, thi thdi gian md cham cua RGT bang:

de

Trg =ty + Ly

Poi vai moi thiét bi cu the, biet duge loai mdy ¢t da chon. tra $6 tay sé
biet dugc thoi gian déng clia mdy cat, tir d6 tinh dugc t,;,. Theo kinh
nghi¢m. néu 14y t,; = 03 + 0.5 s € thod mian véi moi loai may cat dién.

T so do dong mdy cit phan doan trén, trong thyc & tmg dung déng
ngudn dién du phong rit phong phi, nhu cung cap dién an toan cho mot
cuodce hop Ién, cude mit tinh 16n ¢6 the sir dung loai cong tic to ¢6 2 bo tiép
diém (1 bo thudng kin va mot bo thuong hd). Khi cong tic 1o déng, mot bo
ti€p di¢m thuong hd lam viée, cip ngudn cho phy tai; khi mat dién, cong tac
1o ma ra, déng bo ti€p diém thuong kin. nhu vay phu tdi duge tu dong cip
dién lién tuc ur hai nguon dén.

250



9.2.2. Tu dong dua nguon di¢n du phong di¢zen vao lam vice (ATS)

Nhuoe diém cua so dé déng may cat phan doan ta khi mat npudn dién.
lam cho bo ticu thu mat dién. B¢ cung cap dién lién tuc, phai xay dung
nguon dién ludi thit hai, cling ¢6 nhiéu 1i do, ngudn di¢n ludi thit hai khong
thuc hién dugce. thudng xi nghiép chon giai phdp xay dung thém ngudn dién
du phong di¢zen.

Mot so xi nghiép, do yéu cau san xudt khéng cho phép mat dién lau
qud, vi du nhu xi nghiép bdnh keo. néu mat dién qud 3 phit, day chuyén
nuong banh s€ bi chdy toan bo mé banh trong 10, gay thi¢t hai vé kinh €.
Trong mot 58 trudng hop khi CO sinh ra nhiéu, ¢ thé dan dén no 1o. gay hu
hai nghi¢m trong. Xi nghiép gach. ding 16 tuynen, néu mat dién. cdc con lan
khong chuyén dong, sé bi hong. Xi nghiép ruou. néu mat dién qué lau, cic
may rung ngimg lam viéc. qua trinh §én men kém. anh hudng dén chat luong
va san lugng ruou.

Do nhitg doi hoi trén, viée tu dong hod nguén dién du phong diézen la
véu cau can thict.

1. Nlitng véu cau khi thuc hién ne dong hod nguon dien diézen

a) Khi mat di¢n ludi bat ki li do gi cling phai khéi dong diezen.

b) Khi ¢6 dién ludi trg lai phai tu dong dirng diczen.

¢) Khi mat dién ludi lav dai, xét thay van hanh ngudn dién diézen
khong kinh t¢€ va do nhu cau san xudt. chi can gidi quyét xong mot nhigm vy
nao doé thi chi cdn van hanh di¢zen trong thoi gian ngan. sau d6 tr dong dumg
diézen. ‘

2. Bé'dam bao an toan cho diézen va mdy phar dién trong qud 1inh van
hanh can:

a) Bi¢zen chi khoi déng 1 1an dén 3 lan cho moi lan mdt dién, néu khot
dong lan thir nhat khong thaunh cong. cho tin hi¢u khdi dong tiép lan thit 2.
khong thanh cong, khai dong tiép lan tha 3. cling khong thanh cong, dimg
han viéc khéi dong diczen.

b) Khi c6 dao dong dicn ap ludi hodc dién dp ludi chap chom (¢é dién
rol lai mat, sau lai ¢é dién), trong uuomg hop nay phai ¢6 thiét bi ngan ngira
diézen khoi dong nhicu lan c6 hai cho diézen. Bién phap khac phuc. sau mdi
lan khoi dong di¢zen, cho diézen chay thém tir 3 dén 5 phat, sau d6 mdi
dung diézen.

¢) Khi mat dp luc dau boi (ron. mat 4p luc nude lam mat, nhi¢t do dau
boi trom, nhi¢t dé nude lam mat qud muc cho phép, phai dimg diézen.
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d) Cac diézen la nhitng dong co 2 ki nén ¢6 lap banh da, do vay khi
dung diézen, thudng sau mot khoang thoi gian nhat dinh, diézen méi ding
han. Trong thoi gian diézen chua dimg hidn ma phat tin hiéu khéi dong lai
diézen, bo li hgp banh rang khdi dong sé lao vao lam v& banh rang ¢ banh
da, pha hong phdn khdi dong. Vi vay chi khoi dong lai diézen khi diézen da
dimg han.

e) Sau khi diézen dat duge t6c d6 dinh mitc, di¢n dp may phat khong
thanh 14p dugc hoac khong dat duoc dién dp t6i thiéu cing dimg diézen.

g) Khi dién dp mdy phat dat dugc gid tri dinh mic, lién sau dé cho tin
hiéu chay mdy bom dau béi tron, mdy bom nudc lam madt, quat gid néu c6.

Duéi day 1a cdc sd d6 mach dién co ban thuc hién viée ty dong hod
nguon dy phong diézen thoa man cdc yéu cau trén.
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Hinh 9-3. So d6 tu déng chuyén déi ngudn dién du phéng diézen
va ludi dién (ATS)

9.2.3. Nguyén tic lam viéc ciia so dé

1. Gidi thiéu cdc phan ti trong so do

Bo mady phit dién diézen gér c6: Dong co diézen cong suat 640 ma luc
(HP), téc d6 quay 1500 vong/phiit. Tu dong 6n dinh t6¢ do quay bing thiét
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bi di¢n tir. Khi toc dé quay 16n hon 1500 vong/phiit, PL.C cho tin hiéu déng
b6t van nhién liéu vao diézen, khi t6¢ do quay nho hon 1500 vong/pluit, mé
thém van nhién liéu vao diézen.

Mdy phat dién dugc ndi cung truc vdi dong co diézen, cong suat
Sim = 500 kVA. dién dp U, , =400 V, tin s6 f, = 50 Hz. Kich tir cho mdy
phat dién chinh, ding may phat dién kich tir phu dat cung truc véi mdy phat
di¢n chinh. Thyc chat mdy phat dién kich tir phu cling [ mdy phat dién xoay
chiéu 3 pha. Cuon day cam iing dat & roto may phat kich tir phu, dién ap cam
ting nay dugc chinh luu cau 3 pha gan ¢ trén truc ciia may phat kich tr phu,
dong dién chinh luu qua day dan, di theo ranh truc vao cudn day kich tir ctia
may phat dién chinh.

D¢ giir dién ap 6n dinh & miic 400 V, sir dung thiét bi fu dong diéu
chinh dién dp (AVR). Ban ddu AVR lay dién dp cdm \ng & cudn day stato
mdy phat dién kich tir phu, do tir du cta may tao ra, dién dp nay duoc chinh
luu dua thing vao cuén day kich tir cia mdy phat kich tir phu. Sau d6 AVR
ldy tin hiéu ban dau Ia 4p, sau d6 12 dong dién & mdy phat dién chinh, dé gitt
dién 4p 6n dinh cho may phat dién chinh, bing cich thay déi dong dién kich
tr 0 mdy phdt dién kich tr phu.

Uu diém cha phuong phip ding mdy kich tr phu la khong phai ding
chei than, cong suat diéu chinh clia bd AVR nho, quén tinh diéu chinh nho,
dan dén tac do diéu chinb dién 4p nhanh hon.

Trong sd do diing 2 cong tic to: G cho dién dp may phéat, M cho dién 4p
ludi. dong dién dinh mic cta cong tac to 800 A. Dién 4p diéu khién cta
cudn day déng cit 1a 220 V xoay chiéu. Hai cong tac to dugc khod bang dién
va khoa bing co khi. Muc dich dé hai cong tic to khong dong thai cung
déng. Khoa dién, sir dung tiép diém phy thudng kin, mac néi tié€p véi mach
déng. Khi cong tic to thi nhat déng, tiép diém phu cha né md ra, sé mo
mach diéu khién cuén déng cong tic to thit hai va nguoc lai. Khod bing co
khi rit khdc nhau phu thuéce vao loai cong tac to st dung.

Bs PLC da chic nang, nha cung cdp da cai dat cac ch€ dd lam viéc ma
khdch hang yéu cau. Bo PLC lay tin hi¢u truc ti€p tir nguén dién dp ludi va
nguon dién dp mdy phdt diézen, dong thoi 1y tin hi¢u tir nguén dong dién
mdy phdt thong qua BI, 14y tin hiéu tir cAm bién (6c d6, tin hi¢u ap luc dau,
nhiét do, mic nhién liéu clia dong co diézen dé diéu khién, bao vé mdy phat
dién va dong co diézen trong céc truong hop lam viéc khong binh thudng va
Sy CO.



2. Nguyén tdc lam viéc cua so do

Binh thuong. khi ¢6 dién dp ludi. bo PLC wu tién cai dat déng cong tac
to M. phu tai lam viéc vér digén dp ludi. Vi mot nguyén nhan nao dé, mat
dién ap \udi. bo PL.C cho tin hi¢u t6i role K, sau dé K dong ti€p diém dua
nguon vao cudn day khéi dong, dong co khoi dong quay. kéo diézen quay
theo. Toc dd quay cua diczen do dong co khai dong kéo dat dén pidi han nao
d6, déng thoi & thai diém ndy. bo PLC cho tin hiéu t6i van V, md van nhién
lieu vao diézen, diézen khdi dong: sau thdi gian ngan sé€ dat dén dinh muc,
dién dp mdy phat duge thanh lap va dat gid tri dinh muc. PLC cho tinhiéu
déng cong ac o G. phu tai su dung ngudn dién diézen. _

Néu dién dp diezen khong thanh 1ap duge, bo PCL. cho tin hi{:flldimg
diézen.

Khi dién ap luéi cé dién tra lai, bd PL.C cho tin hi¢u cat cong tac to G,
déng cong tac to M, phu tai st dung dién dp ludi. PL.C duge cai dat sau 3
phit mdi cho dimg diézen, dé tranh truong hop dién dp ludi chap chon,
khong phii khai dong diczen nhiéu lan.

Khi diézen dang lam viéc, mdy phdt dién mot chiéu tv dong nap dién
cho ac quy. dung lugng cia dc quy 180 All, dién ap 24 V mot chicu. Sau
mdi 1an khdi dong, ac quy tiéu hao nang lugng, can phéi nap bo sung. Dong
di¢n nap nén dung bang 1/8 dén 1/10 dung lugng clia ic quy; &c quy dé lau
cling tr ti¢u hao nang lugng va cin nap bd sung. Vi viy, ngoai mdy phdt
dién mot chiéu di cing vdi mady phét dién diézen. cdn phai thiét ké thém mot
mady bién ap chinh luu, sir dung nguon dién dp ludi, tu dong nap dién cho ac
guy. giit cho ac quy luon duge nap day, dién ap on dinh. Vai trd clia ic quy
rat quan trong trong so do chuyén doi nguén dién (ATS), 1a ngudn nuéi cho
bd PL.C va khoi dong cho diézen.

Trong qué trinh diézen dang khoi dong, ¢é dién dp ludi tro lai, PLC wu
tién cho tin hiéu déng cong tac 1o M, phu tai s dung dién dp ludi. Dong thai
PLC van cho tin hiéu khaoi dong diézen tiép tuc. cho dén khi khdi dong thanh
cong. Néu dién dp luéi con duy tri, sau 3 phat, bé PLC cho tin hi¢u dimg
diézen.

Bo PL.C cai dat khdi dong diézen 3 lan. Khoi dong lan thit nhat khong
thanh cong, bo PL.C cho tin hi¢u khdi dong diézen lan tha 2, néu khong
thanh cong. bo PLC lai cho tin hiéu khai dong dié¢zen lan thir 3: néu tiép luc
khong thanh cong. 66 PLC cho tin hi¢u dimg han viéc khéi dong diézen.
Khoang cach gita méi lan khdi dong 1a 30s.
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Né&u mat 4p luc dau boi tron, nhiét do cao qua muc cho phép. hét nhién
licu va nhitng bat thuong khdc & mdy phit dién. bo PL.C cho tin hicu ding
di¢zen.

C6 theé thao tic bing tay cdc ché dé lam viéc cia may, trén ban phim
cua bo PL.C.

9.3. BO KHOT PONG MEM DUNG CHO PONG CO

9.3.1. Gi6i thiéu chung

Pong co khong dong bo 3 pha ding rong rai trong cong nghiép. vi
ching ¢6 cau triic don gian, lam viéc tin cay, nhung cé nhuge diém la dong
dién khoi dong 1dn, gay ra sut dp trong ludi dién. Phuong phdp t6i uu hién
nay 1 st dung bo di¢u khién dién t dé han ché dong dién khdi dong, déng
thoi dicu chinh tang mémen md mdy mot cach hop 1i. vi vay cdc chi tiét cia
dong co chiu do dén nén vé co khi it hon, tang tuéi tho va lam viéc an todn
cho dong co. Ngoai viéc tranh dong dinh trong khi khoi dong dong co, con
lam cho dién 4p nguén 6n dinh hon, khong gay anh hudng xau dén cic thiet
bi khéc trong luéi.

Phuong phdp khoi dong duge dp dung & day 1a can han ché dién dp &
dau cuc déng co, tang dan dién dp theo mot chuong trinh thich hgp d¢ dién
ap tang tuyén tinh tir mot gid tri xdc dinh dén dinh mdc. D6 1a qua wrinh khoi
dong mém (ramp). Toan bo qud trinh khdi dong duge diéu khién déng mo
thyristor bang bo vi xur 1i 16 bit v6i cdc cong vao/ra tuong tmg, tan s6 gilt
khong déi theo tin s& dién ap ludi. Ngodi ra con cung cap nhitng gidi phip
t6i vu nho nhi¢u chitc nang nhu khdi dong va dimg mém, dimg dot ngot,
phanh dong tryc ti¢p, tiét kiém ndng lugng dien khi non tai. Co cac chiec
nang bao vé dong cd nhu bao vé qué 1ai, mat mot pha...

Nhiing img dung dién hinh cia bo khadi dong mém:

- Pong co dién cho chuyén ché vat lieu. '

- Poéng co bom.

- Pong co van hanh non tai lau dai.

- Dong co ¢6 bo chuyen ddi (vi du hop o, bang tai...).

- Bong co ¢6 quén tinh 16n (quat, mdy nén, bom, bang truyén, thang
mdy, mdy cong cu, may nghién, mdy cat, may dét, mdy ép, 1o, mdy
khuiy...).
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Nhimg dac diém khéc:

- Bén viing, tiét kiém khong gian lap dat, dé dang phoi hop véi nguén
nuoi dong co.

- Nhicu chiic niing khai dong, van hanh lién tuc va dimg rat phong phu.

- Lap dat va dat chitc nang dé dang.

- C6 chic nang diéu khién va bao vé.

- Khoang dién 4p sir dung 200 - 500 V, tan s6 45-65 Hz.

- C6 phan mém chuyeén dung di kem.
9.3.2. Ki thuat khai dong va dimg

a) Nhitng nét chinh

Mach luc cia hé khdi dong mém gém 3 cap thyristor, dau song song
nguoc cho 3 pha. Vi momen dong co ti 1& véi binh phuong dién dp, dong
dién tt I& véi dién 4p, momen gia toc va dong dién khéi dong duge han ché
théng qua diéu 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 ngugc) trong mach luc. Nhu vay, hoat dong cua bod khoi dong
mém hoan toan dua trén viéc diéu khién dién dp khi khdai dong va dimg, tic
12 chi ¢6 tri $6 hi¢u dung cia dién 4p 1a thay déi.

Néu dimg dong ¢o, moi tin hi¢u kich md thyristor bi cat va dong dién
dimg tai di€ém qua khong k€ tiép clia dién 4p ngudn.
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Hinh 9-4. Pudng cong mémen va dong dién clia ddng co
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Hinh 9-4. Dudng cong momen va dong dién tai méi gid tri hang cla
dién 4p ngudn, so vdi dién dp dinh mic, duge thé hién biang cic dudng
cham... Pudng lién nét Ia dac tyén khi dién 4p 1 ham cda thai gian.

Dang khéi dong mém don gian nhat trén hinh 9-5 13 ham thoai thoai
(ramp) dién dp do bo vi xir Ii bén trong thiét bi di¢u khién. Vigc tang dién ap
tuyén tinh tr gid tri ban ddu xdc dinh (cé thé diéu chinh dugc tr 20 dén
100% dién dp ngudn) tGi dién 4p 1udi sau thoi gian dat. '
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Hinh 9-7. Dién 4p va dong dién
cla déng ca khi khdi déng mém c6 ramp dién ap va han ché dién ap
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Hinh 9-8. Dién ap va dong dién
cua déng cd khi khdi ddng mém cé ramp dién ap va han ché déng dién
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Hinh 9-9. Dién ap va dong dién
cua déng co khi khdi ddng xung cé ramp dién ap va han ché dong dién
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Hinh 9-10. Dién 4p va déng dién
cua dong cd khi khai dong xung ¢6 han ché dién ap

b) Chu thich

- I,: dong dién ban dau khi khdi dong truc tiép.

- I,: dong dién gidi han.

- 15: dong dién bat dau ramp dién ap.

- Iy: dong dién dinh mitc déng co.

- Ug: dién 4p bat ddu ramp.

- Uy dién dp dinh mic luét dién.

- U, : dién dp khoi dong can thiét.

- Uyt dién 4p gidi han.

-1, : do dai xung khoi dong.

- tz: thoi gtan ramp.

- g thoi gian gidi han.

- o, n: toc do dong co.

Néu phat hién dong co dat
t6c do yéu cau, truéc khi hét
thot gian dat cua bo khai dong
mém, dién 4p vao lap tic dugc
tang 1én 100% dién 4p luéi, d6
la chitc nang phat hién ting téc,
khong nhing lam thoai thoai
dién ap nhu hinh 9-5. B6 khai
dong mém con dua ra nhiéu
cach khic dé diéu khién dong
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Hinh 9-11. Pudng cong td¢ dd dong co vdi
cac chirc nang
1. Ham d6ng nang; 2. Dimg tu do;
3. Diing mém. )
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co (xem tU hinh 9-6 dén 9-10). Diéu nay gitp bo khdi dong mém lua chon
to1 uu dac tinh dong co, phu hgp véi dac tinh tai.

9.3.3. Dung tir do theo quan tinh

Néu dién dp cdp bi cit truc ti€p, dong ca chay theo quén tinh cho téi khi
dimg trong khoang thdi gian xdc dinh. Thai gian dimg véi moémen quan tinh
nho ¢4 thé rat ngin, cin tranh trudng hgp nay dé dé phong su phd huy vé co
va dung tai dot ngdt, khong nhu mong mudn.

9.3.4. Dung mém

Khong nén ct tryc tiép cic dong co 6 mdomen quén tinh nho6 nhu bang
chuyén, thang mdy, mdy nang dé dam bao khong gay nguy hiém cho ngusi
va thiét bi dugc chuyén chd, hoac mdy cudn chi khi dimg dot ngot ¢6 thé
lAm diit chi, ket san pham.

Nho chiic nang dimg mém ma dién 4p dong co dugc giam tir tir trong
khoang tir 1 dén 20 s, tuy thuoc yéu cau. Dién dp ban dau cho ding mém
Ugme = 0.9U, va dién dp cubi qué trinh vio khoang 0,85 di¢n dp ban dau.
Thoi gian ramp dién dp tdi 1000 s cing dién dp ddu va cudi qua trinh dimg
mém, dat theo chuong trinh.

U U

Un

o Lénh ding T o Lénh ding Y
Hinh 9-12. Dién ap dong cd Hinh 9-13. Dién ap déng co
khi dimg tu do khi dimg mém

Nhu vay, thuc chét ditng mém 13 ¢8 y kéo dai qua trinh dimg bang cach,
giam tir tir dién ap ngudn cung cap vao dong co. Néu trong qua trinh dimg
ma c6 lénh khoi dong, thi qua trinh ditng nay lap tic bi huy bo va dong co
duge khéi dong tré lai.

Pong co, role, day dan phai duoc chon chiu duoc dong dién 16n trong
qua trinh dimg.
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9.3.5. Tiét kiém nang lugng khi non tai

Néu dong co dién van hanh khong tii hay non tai, trong trudng hop nay
bo khdi dong mém gidp tiét kiém dién nang, nhd giam dién p dong co t6i
gia tri U,. Viéc giam dién ap, tir d6 lam giam dong dién, dan dén giam bot
c4 t8n hao dong. t6n hao sat.

Pro =P

“edm

Ux

Py - CONg suat ton hao sat dinh muc;

Py - Cong suat ton hao sit tiét kiém duoc.

Trong khi van hanh & ch& do tiét kiém nang lugng, nhd diéu chinh lién
tuc dién 4p vao ma déng co duge cip nang luong vira dd, tao ra moémen can
thiét. Néu tai tang dot ngdt, cing chi tang tir dién ap vao sao cho khong cé
do giat ddng ké & van téc. Nang lugng 1€t kiém dugc phu thudc vao loai
dong co, dién dp dinh miic, s6 déi cuc, thai gian van hanh non tai.

Su tiét kiem nang luong so véi khi van hanh bing 100% dién 4p lusi
cta mot dong co 4 cuc khi non téi, duoc thé hién trén hinh 9.14.

Tir d6 thi ta thay, & 10% tai dinh mic ¢6 thé tiét kiem duoc i 4 dén
40% nang lugng so véi muc ticu thu & dién 4p dinh mic, tuy thude vao kiéu
va kich ¢d dong co.

A%

60 -
50 -
404
30 4
20 4

10 4

e e ———————

80 100 P%

Hinh 9-14. Bé thi su tiét kiém ndng lugng cua dong cd dién 4 cuc
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Bing 9.1. Tiét kiégm dién nang cho déng co 4 cuc
van hanh & 10% tai dinh mirc va dd truot s = 2%

A 'Cbng sudt dinh mitc déng co, kW Mire tiét kiem nzggd:ggr;%{;egl:';h: os/:) voi dung toan
: .5 ' ] 3 R
55 10
110 B 4
>110

9.3.6. Van hanh lién tuc

O ché do nay, khéi luc c6 thé chiu tai toi da t6i 115% dong dién dinh
mifc, phdt hién moi su bat thudng c6 thé xay ra nhu: mat dong dién & 1 pha,
16i kich m@ thyristor, cong tic to phan dong K2 chua déng.

K2

3 CC: cau chi
K,: ¢6ng t&c 19 mach ddng Iyc

K, cong tac ta phan dong
RN: rdle nhiét

G' b6 khdf dong mém

M: déng ca

M

Hinh 9.15. Mach véng ¢é cong tic to phan déng

Cong tac to phan dong dung dé gidm tdn that nang lugng trén cdc
thyristor, dam bao khaéi luc lam viée t6t hon, vi né duge lam mat nhanh 6
nhiét dd mai trudng, trude khi c6 khai dong méi.

Céng tic to phan dong duge déng mo bing role “hét khoi dong™. Trong
vong 2 s sau khi két thiic qud trinh ting toc, ti€p diém cha né déng lai.
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Cich chon cong tac t¢ phan dong 1 chi cin chon theo dong dién lam viée cia
dong co. D ¢6 slr dung cong tac to phan dong, khoi dong mém van cho phép van
hanh & moi ché d6 dimg nhu: dimg ur do, dimg mém, him dong nang...

9.3.7. Bao vé va diéu khién

Gidm sat thoi gian khai dong va han ché dong dién.

Han ché tan s6 dong cit.

Phat hién tang toc.

Bdo vé qud tai vé nhiét cha cac thiét b dién tr. -

Tat cdc chic nang phat hién tang toc va gidm sat thoi gian hoat dong.

Vi du: Chon thiét bi khai dong mém cho dong co bom, cong suat dong
co 90 kW dién 4p 3 x 380 V.

1. Ddc tinh 1di M ~ o7

2. Liww y. D6i v6i bom, khi khoi dong va dimg phai ngan chan hién
trong song ap lyc tao thanh do su ting giam cét nudc. Hién twong nay khong
chi phd huy bom, ma con ca hé théng 6ng va van mot chiéu.

3. Bién phdp. Sir dung bo khoi dong mém va dimg mém. N6 gidp kéo
dai téi tho dong co rd rét. Chiic nang dimg mém dugc gan vdi khoi ¢6 bdo
vé thiét bi tinh. Vi bom c6 momen quén tinh nhd, cé thé chon truc tiép loai
khdi dong mém phit hop tir cdc catald, ma khong cin tinh todn gi dac biét.

4. Chon cac thong sé ddtr. Dién dp ban dau khong nén qud cao, vi c6 thé
khong trdnh duwge séng dp luc khi khaot dong (hinh 9.16); cling khong nén
qua thap (hinh 9.17) cé th¢ 1am dong co khdi dong kéo dai trong sudt qui
trinh tang tdc tGi toc do dinh mic, mdémen dong co can gilt ¢ muc 16n hon tai
15% gia tri mdmen sinh ra, ing véi dien ap dinh miic.

M M
® ®
N @ &
®
o8
(o] . n (@] n
Minh 9-16 Hinh 9-17

1. Béng co khai ddng true tiép ; 2. Dang co khéi déng mém cé ding 3RW 2238 ; 3. Tai
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Cin cif vao cong sudt dong co, ta chon bo khdi dong mém loai Sikostart
3RW 2238 (bang 9.2) c6 cong suat dinh mic 132 kW, dung phuong 4n khot
dong mém c6 han ché dong dién véi cdc thong s6 sau:

- Thot gian ramp dién dp: tg = 10s.

- Dong dién gidi han: I, = 31 (Iy; dong di¢n dinh mic cua dong co).

- Di¢n ap dau qua trinh ramp: U = 70%U.

Bang 9.2. Thong s6 Ki thuat coa bd khdi déng mém

Déng dién Cong sut Déng dién Cong suit
S8 thir ty Loai méy 40°C AC-3 40°C AC-3 55°C AC-3 55°C AC-3
i A kW A KW
1 3RW 2221 7 3 55 | 22
2 IRW 2223 105 | 4 9 4
3 3RW 2225 22 | I T -
4 3RW 2226 28 R R
5 3RW 2227 35 85 | 3% | 15
8 RW228 | a5 22 37 185
7 3RW 2230 50 25 45 22
8 3RW 2231 70 31 63 30
9 % | 3RwW2234 100 55 8 | 4
10 IRW 2235 135 75 1m0 | s
1 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 3RW 2242 450 250 355 200
16 3RW 2243 560 315 450 250
17 3RW 2245 700 | 400 560 315
18 3RW 2247 865 | 500 700 400
19 3RW 2250 1200 710 1000 560

9.4. TU PONG DPIEU CHINH CONG SUAT PHAN KHANG DE
NANG CAO HE SO CONG SUAT coso (BU cosp)

~ Cidc xi nghiép cong nghiép sur dung nhiéu dong co di¢én, mdy han dién
va cdc thiét bi ¢6 cudn day 16i thép khic, déu 1am cho cos@ thip. Dac biét
cdc (hi€l bi van hanh non tai, hoac khong tai véi thoi gian dai lai cang 1am
cho cos¢ xau hon. Pé nang cao hé s6 cong suat cos cho xi nghiép, trudc
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hét dung cdc bién phdp bu (r nhién, it t6n kém. N&u bi¢n phdp bl (v nhién
khong dat duge tri s6 cosg mong mudn, phai tién hanh tinh todn bu cong
sudt phan khing cho xi nghiép.

P46 thi phu tai timg phan xudng va toan bo xi nghicp thay déi timg giv.
timg ngay nén cose thay doi theo phu tdi. Dé ddp img duoc su thay déi nay,
phai tu dong hod qua trinh bu cong sudt phan khiang mdi dat dugc tri 6 cos@
thich hgp, mang lai hi¢u qua kinh t¢ cao.

O day chi gidi han & phan dung tu di¢n dé bu cong suat phan khang, vi
ding tu dién ¢6 vu diém gid thanh mua hiét bi va lap dat cho 1 kVAr, ciing
nhu chi phi van hanh giam nhi€u so vai dat cdc thiét bi bu khdc. Trir truong
hop xi nghiép dung cac dong co déng bo, dé cic dong co dong bd qua kich
tlr, s€ phét cong suit phan khing (cong nghé cho phép), dong ca dong bo
déng vai trd nhu mot mdy b dong bo. Trong trudng hop nay, nén tinh toan
so sanh kinh t& gitra sir dung dong co dong bo cua xi nghi¢p va dat tu bt méi
cho xi nghi¢p.

Nhurge diém diing tu dién 1a thay dai céng suat phan khiang khong duoc
biang phang, vi néu chia nho cong sudt phan khdng, din dén chia nho so tu.
sau do lan lugt dong vao ludt dién xi nghiép theo cong sudt phan khiang yéu
cau, nhu vay s€ s dung nhicu thi¢t bi déng cit. so dé ndi day phifc tap. Iam
tang gid thanh ap dat.

Viéc chia nho cong suiit phan khdng can bu, phu thudéc vao bo PLC
(thiét bi diéu khién déng cat tu dong bo tu). Trén thi trudng bé PLC cé 2
loai, loai 4 dau va 6 diu ra va loai 4 dau vao 12 dau ra. Nhu vay cong suat
phan khdng can bu chia thanh 6 bo tu, lan luot tu dong déng tir 1 dén 6 bo tu
hoac chia thanh 12 bd 1y, 1an lugt déng e ddng (ke | dén 12 bd (u vao 1udi xi
nghiép cho dén khi dat yéu cau cosg da cai dat ¢ bo PLC.

Vi du: Xac dinh dung lugng bu va tr dong hod qua trinh b dat tai thanh
cdi ha ap cta tram bién ap xi nghi¢p c6 cong suat tong:

- §$=280+j350 kVA

Cin nang cao hé s8 cong suit cosy, = 0,62 1én cos, = 0,95

K¢t qua tinh odn nhu sau:

1. Tinh t6ng dung luong bi cua xi nghicp va lua chon nhém tu dién

Qhu = P(tg(pl - tgq)))
=280(1.25 0,33)=257,6 kVAr
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Trong dé

- tgg, = 1.25 tuong ting véi coso, trude khi bu

- tgo, = 0,33 twong ding vai cos, sau khi bu

Chon bo diéu khién tu dong PLC Mikro clia Malaysia cé 4 dau vao, 6
dau ra. Chia cong suat phan khang can bt 257.6 kVAr thanh 6 nhom tu, véi
tilé 1:2:2: 2: 2: 2, ¢6 nghia 12 nhém 1 ¢6 dung lugng bang 1/2 cic nhém tu
con lai, cu thé nhu sau:

257.6
Nhom 1:  Q, = :

=21,5kVAr

T nhém 2 dén nhém 6 (Q, + Q,) =2Q, =43 kVAr

Tra bang chon tu dién nhém 1: Q, = 25 kVAr, 3 pha 415 V, ¢6 dién trg
ticu dién tich du dat san trong tu, cua hang Shizuky - Nhat Ban ché tao. Cic
ithém tu con lai wr Q, dén Q, chon 5 bd tu SO kVAr 3 pha 415 V ciing cua
hing trén.

Téng dung lugng bi sau khi di chon:

Q=0 +Q,+Q. +Q, + Qe+ Q=25+5x%x50 =275 kVAr

Ln hon dung luong bi tinh todn: Q,, = 2576 kVAr

Nhur vay viéc lua chon thoa man yéu cau b cho xi nghiép.

2. V¢ s0 d6 mach dién tr dong déng cdc nhém ty vao thanh cdi ha 4p
cua tram bién 4p xi nghiép nhu sau:

L1 & ~
L2 & g
L3 2 £
L4 &
K K K K
recf]] 2] soc] (TTM WAG
K1 ... K&
13] 1415] 16 17/ 18] 19 20 21 22 23 24
380V 5A
PLC L1 ... L6
1 2 3 4 1) 6
REERA - @
1 2/3{4{5{6(7/ B 9 10 1112 Nhém 1 Nh6m 6

Hinh 9-18. So dd tu déng déng cac nhém tu dién vao thanh cai ha ap
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3. Lua chon cac phin ti cha so d6

a) Chon may bién dong Bl

Miy bién dong Bl dung cho bo PLC, lay dong dién phu tai 10ng va dién
ap ddy dua vao bd PLC. ¢ day dugce so sdanh pha gifta di¢n dp day va dong
dién, néu cai dat 0 bo PLC khi géc leéch pha cosep < 0,85, bo PLLC cho tin
hiéu di déng bo tu, néu cosep > 0.95 bo PLC cho tin hiéu di cat bo tu.

Dong dién phu tai tdng

S V2807 +350°

1= = =680 A

JU 3380

chon may bién dong 800/5 A do Vinakip - Viét Nam ché tao

b) Chon dp t6 mdt va céng tdc tof
Cho nhém 1, xem bo tu phat hét cong sudt, dong dién tinh todn nhom 1 biang:
- Q, _2510° _
J3U 3380

Tra bang, chon 4p td6 mat MCCB-NF63-11W ¢6 1
3 cuc, do hang Mitsubishi - Nhat Ban ché 1ao.

=50 A, 1, = lOKA.

din dm

Tra bang chon cong tic to véi cong sudt déng cit bo tu 25 kVATr, loai
N30 3 cuc, ¢6 I, = 80 A, dién 4p lam viéc O tiep diém 440 V, dién 4p dinh
muic diéu khién déng md cong tic to 220 V xoay chiéu.

Tuong tw cho nhém 2 dén nhoém 6, dong dién tinh todn bang:

Q, _50.10°
J3U - V3380

Tra bang chon 5 4p t6 mat MCCB-NIF125-CW ¢6 |,

3 cuc. Do hang Mitsubishi - Nhat Ban ché tao.

=76 A

[n =

=100 A. 1

L

=10 kA,

m

Tra bang chon 5 cong tac 1g, véi cong suat dong ¢it bo tu 50 KV Ar loai
N80, 3 cuc cé 1, = 135 A. dién ip lam viéc & 1iép diém 440 V. dién 4p dinh
mtc diéu khién déng md cong tac to 220 V xoay chiéu. Tat ca cong tac to
cung do hang Mitsubishi - Nhat Ban ch¢ tao.

c) Chon 1ié1 dién day

- Chon tiét dién day dan cho nhém 1 (Tra bang chon theo T );

Cip dong boc PVC | x 4 mm’, ¢é [, =53 A do Viéet Nam ché tao

kol > 1, — 1.1.53>38 Ak, = 1k, = 1)
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Kiém tra thco diéu kién bao vé bang dp t6 mat
| - .25,
kdnhié N 53 > l 5 50

]

Kk, >

op

=41,6 A

Viéc chon nhu trén dat yéu ciu.

- Chon tiét dién day cho nhém 2 dén nhom 6

Tra bang chon cép déng boc PVC 1 x 10 mm*, ¢6 1, = 87 A do Viét

Nam ché tao (k, = 1, mdt soi dat trong | ranh k, = 1).

kkJI, >I, — 1.187>76 A

Kiém tra theo di¢u ki¢n bao vé bang dp 16 mét
kK1, > Ik& L g75 122100

1,5 1.5

Chon nhu trén dat yéu cau.

83.3 A

- Cubn dién cam 1. : quan 10 vong bang chinh day cdp nhém 1.

- Cuén dién cam L.,: quan 10 vong cling bing diy cdp nhém 2 dén
nhém 6. .31 cdc cudn dién cam bang khong khi.

Céc cudn dién cam tr L, dén [, mac ndi tiép véi bo tu, muc dich han
ché dong dién dong ban dau vao bo ty, bio vé bod tu, nang cao tuoi tho cho
bo tu dién.

Ban than céc tu dién tiéu thu mot luong nho cong sudt tic dung do t6n
hao dién moi, dong thoi trong bo tu dit dién trd ticu dién tich, khi cat bo tu
khoi luéi dién. Do vay, trong thoi gian tu van hanh, tu dién rat néng; khi lap
dat phai c6 thém quat gié phia sau t(, théi truc tiép vao tu, dé lam madt
dién.

Viéc chon dung luong bt nhém 1 bing mot nra dung lugng bi céc
nhom con lai 1a dé€ dé phong trudng hgp & mot thdi diém nao dé, déng cdc tu
c6 dung luong 16n (i nhém 2 dén nhém 6), cosg cua xi nghiép cé thé i6n
hon 0,95. Bo PL.C cho tin hiéu c¢at nhém tu cé dung luong I16n, ¢ thé lam
cho cose cua xi nghi¢p nho hon 0.85. Bo PLC cho tin hiéu déng nhém tu
vao ludi xi nghiép, lai 1am cho cose > 0,95 - bo PLC cho tin hi¢u cat nhém
tu ¢6 dung luong 16n. Ci nhur vay s¢ 1am cho cong tac 10 dong cit nhicu lan,
¢6 hai cho thiét bi déng cit, vi vay chon nhém tu 1 bing mét nira nhém tu ¢6
dung luong lon s€ phi hop hon trong truong hop nay.

Viéc cai dat bo PL.C cu thé xem gido trinh Di¢én dan dung va cong
nghi¢p do Nha xuat ban Gido duc an hanh.
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Phuluc

—_—c . =mmsmioom . N

Bang 1. XAC DINH PHU TAI TINH TOAN

B.1.1. Tri 6 trung binh k., va cosg cGa cac nhém thiét bj dién

Nhém thiét bi R Ky cosQ
| Nhom may gia cong kim Joai {tién, cua, bao, mai, khoan v.v...) e .
| -Clacac phan xuong cokhi N o 0204 | 0607
| - Clia phan xudng sifa chira oo khi o 1 01402 0506 |
- Cla chc phan xudng Iam viéc theo day chuyén . 0508 | 07
| Nhém ma_y_gy_a__g@p_xgcng ren o 0,25-0,35 0.6-0,7
" Nhém may clia phan xudng diic - 03035 0.6-0.7
Nhém dong ca lam viéc lién tuc (quat gi6. méay born, may, nen khi) 0607 0,7-0,8
Nhorm dong cd lam viéc & che dd ngan han laplajgautruc Ancdupaiang) | 00501 04-05
Nhém may van chuyén lam viée lién tyc (bang tai, bang chuyén..) B 06-0.7 0,85-0,75
| Nhém I6 dién (o dién trd, 18 s3y) o o L
- Lo dién trd lam viéc lign tuc e L 0708 0.9-0,95
| -locamung o . ~ 075 0,304
| -8 cao tan o o 0,506 0.7
Nhom may han _ I T
- Bién ap han hd quang’ o 0.3 _ D35
- Thigt bi han néi, han dudng, nung tan dinh 03504 05-0,6
Nhommaydét =~ . o 0,708 0.7-0,8
B.1.2. Suat phu tai chiéu sang cho cac khu vue
[ ~ DAl tugng chiéu sang . P, Wim* |
L 1 2
[ Chi€u sang céng nghiép T ]
Phan xuong co khi va han 13-16
Phan xuong rén dap va nhiét luyén B e ] 15
Phan xubng ché bién g8 ) 14
Phan xudng duc o 1245
Phan xudng ndi hai 8-10
Tram bam va tram khi nén _ 10-15
Tram axétilen (nha may) o 20
" Tram axit (nha may) _ = 10
Cac tram bign ap va bign a8i_ o 12-15
Gara 616 - _10-15
Tram ciru hoa - 10
Cira hang va cac kho vat ligu 10
| Kho vat liéu dé chay _ 16
Céc dutmg ham cdp nhiét 16
Phong thi nghiém trung tam clia nha may 20
Phong lam viéc 15
| Phong diéu khién nha may 20
Céc toa nha sinh hoat clia phan xudng 10
DAt dai tréng cla xi nghiép, dueng di 0,15-0,22
Trung tam diéu khién nha may dién va tram bién ap 25-30 |
Chiéu sang sinh hoat
Trwdng hoc 10-15__ |
Cla hang ] - 15-20
Nha céng cdng (rap hat. chiéu bong) 14-16
|_Héi treang 15-20
Budng phd chinh 7-10Wim
Budng phd nho 2-5Wim
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B.1.3. Tri sd trung binh kric va COS(p cua cac phan xudéng

~ Tén phan xudng _ Ky cosQ
| Phan xung ¢d khi lap rap 0,3- 0 4 | 0506 |
| Phanxudng nhietluyen ~ ~ " _ 0607 | . 0709
Phan xucng ren, dap _ 0506 0.6-0,7
Phan xuong duc Y0807 0.70.8
Phan xuong slta chira | co khi - _ o 0,203 | 0506 |
Phan xudng nhuom, tay, hap 065-0,7 0,8-09
__Pﬁa_n_xio_ng nén khi _ 0.6-0.7 07-08 |
Phan xudng mac 04-05 06-0.7
Phong thi nghiém, nghxen ctru khoa hoc ™ _07-08 0.7-0.8
{ Nha hanh chinh, quanli . 0.7-08 0.8-08
B.1.4. Tri s6 trung binh T,,,,, va coso cua cac xi nghlep
_____ﬂghlep _— e T _. . cosg
| Xi nghiép co khi ché tao may 4500-5000 066070
| Xinghiép ¢ ché_ tao_vopg bi o 5000-5500 0,70-0,75
Xi nghtép ché tao dung oy o 30004000 | 062070
Xi nghlep gla cong e _3000-3500  _ 0650,70 ]
Xi nghiép hod chét o I 55006000 0.8-0,84
_Mg_@g_ducn_g _____ B _ _ 4B00-5200 0708
Xi nghiép luyén kim 5000-5500 0,75-0.88
Xinghiép banh keo 50006300 | 07075
| Xi nghiep dtd may kéo B o __ 4000-4500 07208 |
X nghiép in o 3000-3500 0,750,862
[ Xinghiép dat 4800-5500 0708
B.1.5. Bang tinh Ny, theo nvap
LK

Mo Pr= .

" 0.1770,15]0.20]6,25[0,3 10,35[0.4 [0.45]0,5 }0,55[0,6 [0,65[0,7 [0,75]0,8 [0,85]0.9 [0,95[1.0
002 1[0,71!0,51(0,36(0,26[0,19|0,14|0,11]0,09|0.07]0,06[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|0.110.09(0,08|0,07|0,06|0,05(0,04)|0,04 [0.04|0,03{0.03
0,04 |0,8610.72|0,57(0,4410,34|0,2710,22:0,18]0,15(0.12]0,10{0,09|0,08|0,07 {0,06 10,05 [0,05|0,04 [0,04
0,05 |0,90(0,79/0,61]|0,51/0,41]|0.33/0.26,0.22(0,1810,15|0,13]0,11|0,10{0,08 [0,07 |0,07|0,06|0,05|0,05
008 |0,92|0,83|0,70,0.58(0.47|0.380,31|0.26(0,21]0.18 |0,15{0,13]0,12|0,10{0,08 0,08 10,07 |0,06 0,06
0,08 |0.94(0,89/0,7910,68/0,57|0.48|0.40(0,33]|0,2810,24|0,20{0,17[0,1510,13(0,12{0,11]0,09|0,08|0,08
0.10 |0.95(0,92|0,85|0,76|0,66(0.56 0,47 |0.40|0,31|0,29(0,25(0,22]0,19|0,170,15{0,13]0,12|0,10|0,09
0,15 0.9510,93/0,88/0,80(0,72(0,67|0,56|0,48]0.42(0,37(0,32]0,2810,25]0,23|0,2010,17|0,16|0,14
0.20 0,95|0,93]|0,89|0,83(0,76|0,690,61]0,54{0,47(0,42|0,370,33|0,29|0,2610,23|0,21]0,19
025 0,85]0,93|0,80|0,85|0,78|0,71/0,61(0,57(0,51(0,45]0,410,36|0,32(0,29|0,26 0,24
030 0,95|0,94|0,80(0.86|0,80(0,73 (0,66 (0.60|0.53|0,48/0,4310,39 (0,35|0,32|0,2¢
035 0,95/0,9410,81|0,860,81(0,74]0,68/0,62(0,56]0,50/0,45]/0.41]0,3710,33
040 0,9510,9310,9110,8610,81(0,75|0,6910,63(0,5710,52 (0,47 0,4210,38
045 0,95/0,93/0,91/0,87]0,81(0,76(0,7010,6410,58 |0,52/0,47 [0.43
0,50 0,95(0,94(0.91/0,87|0,82|0,76 0,70 (0,64 [0,580,53 0,48
0,55 0.95|0.9410,91/0,87(0.8210.75|0,6910,63]0.57|0.52
0,60 0.95(0,94)0,91|0,870,81|0,75]0,6910,63|0,57
0,65 0,950,94|0,81|0,86|0,8110,71]0,68|0,62
0,70 0.95|0,94(0,80|0,86(0,800,73)0,66
075 095(0,91/0,80(0,850,78/0,71
0.80 0.95/0,9110,89(0,83/0,76
085 0.95|0,93|0,8810,80
090 J 095(0,92/0,85
100 | | | 0,95
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B.1.6. Bang tra tri s8 K., theo k., va n,,

Gia tri ko Khik,

0t | o015 | 02 | 03 | o4 | 05 | 06 | 07 | 08 | 08
343 | 341 | 264 | 214 | 187 | 165 | 146 | 129 | 114 | 105

323 | 287 | 242 | 200 | 176 | 157 | 141 | 126 | 142 | 104

288 | 248 | 210 | 180 | 158 | 145 | 133 | 121 | 100 | 104

f272 | 231 | 199 | t72 | 152 | 140 | 130 | 120 | 108 | 1,04

4
5
6 | 304 | 264 | 224 | 188 | 166 | 151 | 187 | 123 | 110 | 104
;
8
9

256 | 220 | 190 | 165 | 147 | 137 | 128 | 118 | 1,08 | 103

10 | 242 | 210 | 184 | 160 | 136 | 134 | 126 | 116 | 107 | 1,03

12 224 | 186 [ 175 | 152 | 132 | 128 | 123 1,15 107 | 103

Y | 210 | 185 | 167 | 145 | 128 | 125 | 120 | 113 | 047 | 103
16 | 199 | 177 | 161 | 141 | 126 | 123 | 148 | 112 | 107 | 103

18 | 191 | 170 | 155 | 137 | 124 | 121 _ 1.0
20 | 184 | 165 | 150 | 134 | 121 | 120 | 145 | 441 | 106 | 103

25 1.71 155 | 140 128 | 119 | 117 | 114 | 110 | 1,06 1,03

30 | 162 | 146 | 134 } 124 | 147 | 116 | 113 | 140 | 105 | 103
3 | 156 | 141 | 130 | 121 | 145 | 145 | 112 | 109 | 105 | 102

40 150 | 137 127 119 1.14 113 112 | 108 | 104 0,02

45 | 145 | 133 | 125 | 147 | 143 | 112 | 141 | 108 | 104 | 100

50 | 140 | 130 | 123 | 146 | 142 | 11 | 110 | 108 | 104 | 102

60 | 132 | 125 | 119 | 144 | 140 | 111 | 109 | 107 | 103 | 102

70 | 127 | 122 | 147 | t2 | 110 | 110 | 109 | 106 | 103 | 102

80 | 125 | 120 | 115 | 141 | 109 | 110 | 108 | 106 | 103 | 102

9 | 123 | 118 | 143 | 110 | 108 | 109 | 108 | 105 | 1,02 | 102 ,

00 | 121 | 147 | 192 | 440 | 107 | 108 | 107 | 105 | 102 | 102

120 | 119 | 146 | 142 | 109 | 106 | 107 | 107 | 105 | 102 | 102

M0 | 147 | 145 | 41 | 108 | 105 | 1,06 | 106 | 105 | 102 | 1,02

160 | 116 | 143 | 110 | 108 | 105 | 105 | 1,05 | 104 | 102 | 102

180 1,16 112 110 1,08 1,05 1,08 1,05 1,04 1,01 1.01

200 | 115 | 112 | 1,09 | 107 | 105 | 105 | 105 | 104 | 1,00 | 101 |

220 | 114 | 142 | 108 | 407 | 105 | 105 | 105 | 104 | 101 | 101

240 | 144 | 11 | 108 | 107 | 1,05 | 105 | 105 | 103 | 101 | 1,01

280 1,13 1.11 1,08 1,06 1,05 1,05 1,05 1,03 1.0 1.0

280 | 143 | 110 | 108 | 106 | 105 | 105 | 105 | 103 | 101 | 10t

300 112 1,10 1,07 1,06 1,04 1,04 1,03 1,03 1,01 1,01



Bang 2. CAC THONG SO MAY BIEN AP (MBA)
B.2.1. Thong s6 ki thuat MBA 3 pha 2 cuén day do ABB ché tao

. o s N Kich thudc, mm
| CongsuatkVA | BlendpkV | AP, W | APwW | Un% | paiRgngiCao | TTON91uMa.KG |
I S 2 3 1.4 s | _6 ]
RS 3504 | 750 700 | 45 | 8306801310 420
6,3/04 200 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
N 3504 240 | 1250 | 45 | 920-730-1365 467
75 35004 260 | 1400 | 45 | 920-730-1255 525
6,3/0.4 320 2050 4 900-730-1365 630
100 10/0.4 320 2050 45 900-730-1365 630
22i0.4 320 2050 4 900-730-1385 630
3504 | 320 | 2050 | 45| 1010-750-1445 695
6.3/0.4 500 2950 4 1260-770-1420 820
160 10/0.4 500 2950 45 1260-770-1420 820
22104 500 2950 4 1260-770-1420 820
- 3504 | 530 2950 45 1160-765-1495 945
6,3/0.4 530 3150 4 1260-770-1420 880
180 10/0.4 530 3150 45 1260-770-1420 880
22104 530 3150 4 1280-770-1420 880
o . 3504 580 3150 45 | 1160-765-1495 968
6.3/0.4 530 3450 4 1290-780-1450 885
200 10/0,4 530 3450 45 1280-780-1450 885
22104 530 3450 4 1250-780-1450 885
3504 600 | 3450 | 45 | 1350-845-1530 1040
6,304 640 4100 4 1370-820-1485 1130
250 10/0.4 640 4100 4,5 1370-820-1485 1130
22104 640 4100 4 1370-820-1485 1130
| 304 | 680 | 4100 | 45 | 1430-860-1550 1166
6.3/0.4 720 4850 4 1380-865-1525 1270
15 1004 ! 720 4850 45 1380-865-1525 1270
22/0.4 720 4850 4 1380-865-1525 1270
3504 | 800 | 4850 | 45 | 1470-870-1605 1402
6,3/0.4 840 5750 4 1620-1055-1500 1440
400 10/04 840 5750 4.5 1620-1055-1500 1440
22/0.4 840 5750 4 1620-1055-1500 1440
..35004 920 5750 4.5 | 1640-1040-1630 | 1650
6,3/0,4 1000 7000 4 1636-930-1625 1695
500 10/0.4 1000 7000 45 1535-930-1625 1695
22104 1000 7000 ;4 1635-930-1625 1695
_____ B | 3504 150 | 7000 | 45 | 1585-955-1710 1866
6,3/0.4 1200 8200 4 1570-940-1670 1970
630 10/0.4 1200 8200 4,5 1570-940-1670 1970
22104 1200 8200 4 1570-940-1670 1970
| 304 | 1200 | 8200 | 45 | 1620-940-1750 218
6,304 1400 10500 5 1770-1075-1695 2420
800 10/0.4 1400 10500 55 1770-1075-1695 2420
2204 1400 10500 5 1770-1075-1695 2420
35/0.4 1620 | 10500 6.5 1755-1020-1755 2520 i
6.3/0,4 1750 13000 5 1765-1065-1900 2910
1000 10/0,4 1750 13000 9.5 1765-1065-1900 2910
- 2204 1750 13000 5 1765-1065-1900 2910
35/0.4 1900 | 13000 | 65 | 1840-1080-1900 3051
> 1000 e _ San xut theo don dat hang
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B.2.2. Tram bién ap tron bd do Siemens ché tao

Loai tram 8FB10 8FB11 8FB12 8FB15 8FB16 8FB17
B& tri cac phan tlr trong TBATB
BA-bién &p
C-cao ap
H-ha &p
Siy KVA 630 630 630 1000 1000 1000
Kich thuéc
Dar 3290 2570 ' | 2100 3860 3120 2350
Réng 1300 2100 2100 1500 2300 2300
Cao 1650 1650 1650 1700 1700 1700
Trong luang, kG 2280 2530 2400 3400 3800 3600
Ghi chu: - Tram ¢6 mai che mura nang, chiu va dap

- D& tram bAng batong duc sén loai dac bigt chéng tham, chiu nudce, chiu va dap.

- Cach dién SF,, khang can bao tri.

B.2.3. Théng sé ki thuat MBA 3 pha 2 cudn day do Viét Nam ché tac

Cén Dién dp R Higu
sué'tg dinh mde, kv Ton that, W suit V% | i
Loai dinh Khang Ngan dinh cla clia
mic, | Caqap Ha ap tai khi mach mure, Uin Lim

kVA L Uge khi Uy, Y
20-6,6/0,4 20 66 04 180 600 96,25 55 9
50-6,6/0,4 50 86 04 350 1325 96,75 55 | 7
50-10/0,4 50 10 04 440 1325 96,50 55 8
503504 50 35 04 520 1325 96,85 6.5 9
100-6,6/0,4 100 6.6 04 600 2400 97.09 55 6.5
100-10/0,4 100 10 04 730 2400 96,96 55 75
100-35/0,4 100 35 04 900 2400 96,81 6.5 8,0
| 180-66/04 ~ [ 180 6,6 04 1000 4000 97,30 55 8,0

180-10/0.4 180 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 66 04 1800 6070 97,66 55 6.0
320-10/0 4 320 10 04 1800 6200 97,54 55 7.0
320-35/0.4 320 35 04 2300 6200 97,41 6.5 75
320-35/6.6 320 35 .68 | _2300_ 6200 9741 65 15
320-35/10.5 320 35 10,5 2300 6200 97.41 6.5 15
560-6,6/0,4 560 6,6 04 2500 9400 9787 | 55 6,0
560-10/0,4 560 10 04 2500 9400 97,77 55 8,0
560-35/6,6 560 35 04 3350 9400 97,77 65 6.5
560-35/6,6 560 35 06 3350 9400 97,77 65 6.5
560-35/10,5 560 35 10,5 3350 9400 97,77 6,5 6.5
750-6,6/0.4 750 66 | 04 | 4100 11900 97,91 55 | 60
| 750-10/0.4 750 10 0.4 4100 11900 97,91 55 6.0
750-35/0 4 750 3B/ 0.4 4100 11900 97.91 8.5 65
750-35/6.,6 750 35 0,6 4100 11900 97,91 65 | 65
1000-10/0.4 1000 10 04 4900 15000 905 |\ 55 5.0
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Tiép B.2.3

Cén bién ap 2 Higu [
cutt dinh mifc, kv TOn that, W suit | u% | i%
Loai dinh Khéng Ngén dinh cla ca
mifc, | Cao ap Ha 4p 3 khi mach mfc, Uim P
| kvA . o Y khi Uy, % .
100010563 | 1000 105 6.3 4300 | 15000 | 9805 | 55 | 50
1000-35/0.4 1000 35 04 5100 15000 98,03 65 55
| 1000-35/6,6 1000 35 6,6 5100 15000 9803 | 65 55
1000-3510.5 1000 35 10.5 5100 15000 | 9803 | 65 55
1800-31.5/6,3 1800 315 6.3 8300 24000 98,3 B.5 50 |
1880-35/6.6 1800 35 66 | 8300 24000 98,3 65 5,0
1800-38,5/6,3 1800 385 6.3 8300 24000 98,3 65 50
3200-35/8.6 3200 35 6.6 11500 37000 98,51 70 45
| 3200-35/10,5 3200 35 105 | 11500 37000 98,51 70 45
5600-35/66 | 5600 35 66 | 1850 57000 9867 | 75 | 45
5600-35/10,5 | 5600 35 106 | 18500 | 57000 98,67 75 45

Bang 3. THIET BI TRUNG AP

B.3.1. Théng so k¥ thuat cac td hop bd 7,2 - 24 kV ding cho tram bién ap
phan phéi do SIEMENS ché tao

Loai tG |Céch dién Pac diém rU,m, ki I, A 1. A I, I, | Thiétbjaong ]
_ sirdung locap | ISMBA | kA1s |KA |  cdt |
i 8DJ10 SF, 12 630 200 25 63 [Dao ¢t phy tai
12 630 200 21 52
L 24 | 630 | 200 | 18 |40 |
8DJ20 SF,  |Dungcho tramtreo,| 7.2 630 200 10 25 |Dag cat phu tai
mot may 12 630 200 10 | 2
i 24 630 | 200 10 | 25
80J40 SF, Dung ngi dathep | 7.2 - - |Dao cét phu tai
12 630 200 20 50
- 24 | 30 200 16 | 40
8DH10 SF, Tacoth marang | 7.2 1250 200 25 63 |Dao cAt phuy tai
12 1250 200 25 63 |Cauchi
. 24 | 1250 200 16 | 50 |Thiét bido lueng
8AA20 | Khéng khi 7.2 630 630 20 50 |Dag cét phy tai
12 630 630 20 50 [Cu chi
i 24 630 630 16 40 _|Thiét bi do luang
Ghichi: e Co thé thay déi cac thigt bi dong cét dat trong td

» Co thé lua chon sa d4 ti thich hop (Siemens c6 38 so dé mau)
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B.3.5. Thong s& ki thuat ciu dao phu tai do Siemens ché tao

Loai U, kv Iy A Salancht | 1. KA 11435, kA
3CJ1461 A 12 630 20 50 8
3CJ1361 12 530 20 1 85 26
3CJ1561 24 630 20 45 20 |

3CJ1661 24 630 20 45

B.3.6. Théng sé ki thuat cdu chi cao ap do SIEMENS ché tao

Kich thudc + T8n
, hao Khai
Ven L | pyi | PU0ng | Tuw | Lok cong Loai cau chi iugng
kinh b
- L o swd ||
kv A _mm kA kA w R N B
6 192 [ 89 80 25 13 3GD1101-28 ' 18
10 | 192 69 80 56 9 3GD1102-28 18
16 | 192 B9 80 62 12 | 3GD1103-28 | 18
20 | 192 69 80 62 16 3GD1 104-28 1,8
25 | 192 69 80 120 18 36GD1 105-2B 18
| 32 | 192 i) 80 158 20 36GD1106-2B | 18
30 | 192 69 80 200 22 3GD1 108-28 18
3672 50 | 192 69 80 225 34 3GD1 110-2B 1,8
| 63 | 192 B9 | 80 0 | 35 | 3GDI1132B | 18
80 | 192 69 80 350 51 3GD1 116-28 18
100 | 192 69 80 400 78 3GD1 120-28 18
125 | 442 | 88 63 | 500 83 360112540 | 58
160 | 442 88 63 875 63 3GD1 1324D 58
200 | 442 88 63 1260 78 3601 1404D 58
| 250 | 442 88 63 1260 100 3GD1 150-4D 58
6 292 69 63 25 18 3GD1 201-3B 26
10 | 292 69 63 56 10 3GD1 202-38 26
16 | 292 69 63 62 16 3GD1 203-3B 76
20 | 29 69 B3 62 19 3GD1 204-3B 26 .
25 | 292 69 63 120 24 3GD1 205-38 26
32 | 292 | 68 | 63 | 158 27 3GD1 206-38 . 26
12 40 ] 202 69 40 200 31 3GD1208-38 | 26
50 | 292 69 .| 40 225 40 3GD1 210-38 26
| 63 | 292 69 40 300 | 42 3GD1213-38 26
80 | 292 69 40 350 62 3GD1 216-38 26
100 | 202 69 80 | 400 85 3GD1220-38 26
125 | 442 88 40 500 110 3GD1 2254D 58
160 | 442 88 40 875 240 3601 232-4D 58
B 442 69 40 25 35 3GD1401-33 18
10 | 442 69 40 56 2 3GD1 402-38 38
_____ 16 | 422 69 40 62 | 33 3GD1403-38 38
" 20 442 69 40 62 37 3GD1 404-38 38
25 | 442 69 40 120 46 3GD1 405-38 38
32 | 422 69 | 315 270 50 3GD1 406-38 38
40 | 442 69 35 315 52 3GD1 408-38 38
| 50 | 442 69 31,5 315 | 83 3GD1410-38 38




Tiép B.3.6

Kich thudc Tén
| U, I .| oung | 1 1 hao - Khal
" am | Dal : edeN cimin | ehng Loai ciu chi ifong
kinh o
. suat -
kv A mm kA kA W A kg
63 442 88 35 432 65 3GD1413-38 58
80 442 88 315 475 95 3GD1 416-38 58
) 100 | 422 88 | 315 | 540 | 131 3GD1 420-38 58
6 537 69 315 25 65 3GD1 601-3B 46
10 537 69 35 56 28 3GD1602-38 46
16 | 537 69 315 8 | 47 3GD1 603-38 46 |
36 20 537 69 315 120 56 3GD1 804-3B 46
25 | 537 88 Nns 120 70 3GD1 605-3B 48
32 537 88 318 230 78 3GD1606-38 6.8
40 | 537 88 315 315 20 3GD1 608-3B 6.8

B.3.7. Thong sé ki thuat chéng sét van 3-30kV do Cooper (Mi) ché tao

_"g\; | Giadangang | Giadakhung | G‘g:;‘:ﬁg\y"a | f:gfg;;f:ﬁ::; | Gla 69 hinh kné
3 | Azpsoiss AZLP519B3 AZLPS31A3 | AZLPS31B3 | AZLPS19C3
6 | AZLPSO1BS AZLP51986 AZLP531A6 AZLP531B6 AZLP519C6
o | azLpsosg AZLP519B9 AZLP531A9 AZLP531B AZLP519CO
10 | AZLPS01B10 | AZLP519810 | AZLPS31A10 | AZLPS31B10_ | AZLP519C10
12 | AZLPSDIBI2 | AZLPS19B12 | AZLPS31A12 | AZLPS31B12 | AZLPS19C12
|15 | AZLPS01B15 | AZLPS19B15 | AZLPS31A1S | AZLPS31B1S | AZLP519C15
18 | AZLPSO1BI8 | AZLPS19B18 | AZLPS3IA18 | AZLP531B18 | AZLP519CIS
21 | AZLPSOtB21 | AZLPS519821 | AZLPS31A21 | AZLPS31B21 | AZLP519C21
24 | AZLPSD1B24 | AZLPS519224 | AZLPS31A24 | AZLPS31B24 | AZLPS19C24 |
27 | AZLPSDIB2? | AZLPS519B27 | AZLPS31A27 | AZLPS31B27 | AZLPS19C27
30| AZLPSO1B30 | AZLP519B30 | AZLP531A3 | AZLPS31B30 | AZLP519C30
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B.3.8. Théng sd k¥ thuat may bién déng dién do SIEMENS ché tao

Kiéu

__Théng 86 ky thuit 4MAT2 4MA74 | 4MATE
Hinh hop Uy, kV L 12 2 3
U chiu dung tin s6 cong nghiép 1', kV 28 50 0
U chiu dung xung 1,2/50 us, kV 75 125 170
Loy A 202500 | 20-2500 20-2000
Lo A 1 hoac 5 1 hoac 5 1 hgg‘;_c_s_
Lo g 150 KA 80 80 80
T g KA _ 120 120 120
Trong ludng, kG e 20 25 25
4MB12 4MB13 4MB14
Hinh xuyén Ugn KV . 12 36 i
U chiu dung tn s6 cong nghiép 1, kV 28 70 50
U chiy dung xung 1,2/50 us, kV 75 170 128
Ly, A 15004000 | 1500-6000 | 1500-4000
Ly A 1hodc S 1 hoac 5 1 hoac 5
| Ltoner 1o KA 80 80 _|_.8
L, 3 gugr KA _12_0 ______ 120 120
|_Trong lugng, kG 26 34 26
4ME12 AME14 _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 s, kV 57 125 170 !
Ly A 5-1200 51200 5-1200 !
Ly, A i 1hoac 5 1hoac 5 1 hoac 5
luopkh &0 B0 B
Ly, KA B 120 120 120
Trong lugng, kG 38 42 50
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B. 3.9. Théng s6 ky thuat may bién ap do ludng do SIEMENS ché tao

1 hé théng thanh gép

2 hé théng tha

" P nh gép
Kiéu Théng so ky thuét
4MR12 4MR14 4MR22 4MR24
Hinh U, kY 12 | 12 2
hOP U chiu dung tAn s& cong nghiép 28 50 28 50
1KV
U chiu dung xung 1,2/50 ps, kV | 75 126 75 175
U tgm. KV 11,53 23 s 2
Y V 100 V3, 110/ V3 , 1203 100, 110, 120
Tai dinh mug, VA 350 500 400 400
Trong luang. kG 18 _ 28 18 30
1 hé théng thanh gép 2 hé théng thanh gop
AMRS52 |4MRS4| 4MRS6 | AMR62 |4MR64| 4MRG6
Hinh Uy, KV ) 12 24 | 36 12 | 2 | 3%
XUYEN 1) chyu dumg tn s6 cong nghip 28 50 70 28 50 70
EAAY ._ . - -
U chiu dung xung 1,2/50 ps, kV 75 125 170 75 125 170
Uy KV N5J3 22V3| V3 | M8 | 2| 3
Usgn V 100/ V3, 11073 . 120/ /3 100, 110,120
T3i dinh myre, VA 800 600 800 600 600 800
Trong lugng, kG 25 .35 60 25 35 70
1 hé théng thanh gop 2 hé thong thanh gép
AMS32  |4MS34] 4MS36 | 4MS42 |4MS44| 4MS46
Hinhtru |U, kV 12 % | 3% 12 2 3
U chit dyng tan s§ cong nghiép 28 50 70 35 58 75
11, kV ]
U chiu dung xung 1,2/50 ps, kV 75 125 170 75 125 170
U o KV 1213 23] 3513 12 | 2 3
Usan V 100043, 110/4/3, 1203 100,110,120
| Tai dinh mitc, VA | 400 400 400 500 500 900
Trong luong, kG 45 45 55 0 | 45 77
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Bang 5. CAU CHi HA AP
B.5.1. Thong s6 ki thuat cau chi dién ap thap
kiéu 8ng ITP - 2 do Lién X6 ché tao

Dong dién dinh mifc clia | Déng dién dinh mift cta Dong ﬂle" cét gldldli\ea:::a&c]mg xoay chiéy kh'

cdu chi {A) day chay (A) I -

220V 380V 500V

15 610,15 1200 8000 7000

60 15,20, 25, 34, 45,60 5500 4500 3500

100 60, 80, 100 11.000 11.000 10.000

200 100, 125, 160, 200 11.000 11.000 10.000

350 200, 225, 260. 300, 350 10.000 13.000 11.000

66c | 350, 430, 500, 660 15.000 23.000 20.000

1000 600, 700, 850, 1000 15000 20.000 20.000

B.5.2. Thong s ky thuat cla ciu chi dién ap thap

kidu Il H-2 va HIH, do Lién X& ché tao

Kidu — Dong dign dinh mife, A - } Dong dign cét gidl han, kA
Cla cau chi Cla day chay .
HOH 40 6, 10, 15, 20, 25, 30, 40 -
ITH-2-100 100 30, 40, 50, 80, 80, 100 50
| TH-2:250 | 250 80,100, 120, 150, 200, 250 ) 40
TTH-2-400 400 200, 250, 300, 400 ~ 3
TTH-2-600 600 300, 400,500,600 25 ]
Bang 6. TY DIEN HA AP
B.6.1. Théng s6 ky thuat tu dién bu cose do Lién Xb ché tao
Cong suét danh dinh, Dién dung Kidu ché | Chiéu cao  Knéi
Loal KVAr danr}\lggnh. tao H, mm Iwgng, kg
1 2 3 1.4 5 6
Loai 1 )
KM1-3,15-12-2Y1 12 38 Mot pha 466
KM1-6,3-12-2Y14 12 10 ¢ 506 -
KM1-10,5-12-2Y1 12 035 - 546
KM2-3,15-24-2Y1 24 7.7 781
KM2-8,3-24-2Y1 24 19 " 821
KM2-10,5-24-2Y1 24 07 ¢ 861 - ]
_ Loai 2 ]
KC1-0,022-3Y1 6 395 Mot pha va 472
KC1-038143Y1 | 14 309 ba pha 472
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R . Pién dun Y e "
Loai Céng su:’:’iz:nh dinh, dah:ginl?. Kiett;:he CI:?;;ao |u¢;(nh;|kg
KC1-0,5-14-3Y1 14 178 472
KC1-0,66-16-3Y1 14 17 472
KC2-0,22-12-3Y3 12 790 725 -
KC2-0,38-36-3Y3 38 794 725 -
KC2-0,5-36-3Y3 36 458 725 -
KC2-0,66-40-3Y3 40 292 739 -
KC2-0,220-12-3Y1 12 790 787 -
KC2-0,38-28-3Y1 28 618 787 -
KC2-0,5-28-3Y1 28 357 787 -
KC2-0,66-32-3Y1 32 234 787
Loai 3

KC1-0,22-8-3Y3 8 526 Mét 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, DIEN KHANG CUON DAY
VA PIEN TRO TIEP XUC CUA CAU DAO, APTOMAT

3.7.1. Dién trd va dién khang cua cudn day bao vé qua dong dién va

cla aptéomat, mQ

Dang dién dinh muc cla cudn day, A 50 70 100 140 200 400 600
X, mQ . 2,7 |13 08 |05 028 01 0,084
r,mQ dnhigtdo 65°C 55 1235 | 130 | 074 |03 [015 |042 |

B.7.2. Bién trd tiép xuc cta cdu dao va aptdmat, mQ

Dong dign dinh mic, A 50 |70 100 140 200 400 600 1000
Aptomat 13 |10 |075 1065 |06 |04 |02 |-
Cau dag - - 05 0 04 |02 045 {008

Bang 8. TU PHAN PHOI HA AP
B.8.1. Tu phan phdi ha ap cua hang SAREL (Phap)
Sarel chi ch€ tao cac loai vo tu chd khong lap dat san cdc thiét bi dong
cat vao trong ti. Vi 3 kich thuéc : cao tr 1200 dén 2200 mm ; rong tir 600
dén 1200 mm va sau tir 400 dén 800 mm véi cac td hop khic nhau, cich bo
tri cdnh ti khic nhau v.v... Sarel da tao ra hang tram mau ta khac nhau. Trén
khung 10 d3 1am sin cdc 16 g4 day dac dé cé thé ga lap cac gia d& tuy y tuy
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theo thiét bi chon lap dat. Tu Sarel vimg cimg, da chic niang, dé thdo lap,
linh hoat véi kich ¢& tuy thich cua khdch hang, dugc dat tién lgi trén mat nén
lang ximang. Dudi day gidi thiéu mot s6 trong hang tram mau ta cua Sarel.

Kich thurge khung td, mm 86 canh | Canhto Canh tii phang Canh ti
Cao Réng ‘ Siu clra t phang khung phang trang men
1 2 3 4 5
1800 600 400 1 61264 67564 61564
500 1 61266 67565 61565
600 1| 61266 | 67566 61566
800 1 61268 67568 61568
800 400 1 61274 67574 61574
500 1 64275 67575 61575
600 1 61276 | 67576 61576
1000 400 ? 61279 67579 61579
400 1 61479 67779 61779
Bang 9. CAC SO LIEU VE DAY DAN VA DAY CAP PIEN
B.9.1. Bic tinh co ly cua day dan
Vatludaydin | Tond UErg | CUe e | e
Déng kéo cimg 87.2 382 127.10° 17.10°
Déng do 87.2 529 127.10° 18.10°
Nhom 26,5 147 - 157(+) 61,6.10° 23.40°
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 77 836 - BB5(++) 196.10° 12.10°¢
trong day nhom |61 thép va day 77 1175 196.10° 12.10°
thép chdng sét e

195TTK CAP DN
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B.9.2. Cac sb liéu tinh toan cia day déng va day nhom

Khéi Iuvgng tinh

Tiét dign dinh TIét dign tich toDéL:mu Zgak;na';t;g:, Dclesnzg?ctd;;?:ft toan cua day din,
B ?M:, mm _toan, mm mm khéng I6n han | kghkm |
L ) _
4 394 2.2 4,65 35
6 585 27 3.08 52
10 9,79 35 7,81 87
16 155 5.0 120 140
25 245 63 0,74 221
35 34,1 75 0.54 323
50 48,5 89 039 439
70 68,3 10.7 0.28 618
95 92,5 125 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 0,078 2120
300 288 221 0,062 2608
400 389 256 0,047 3521
A -
16 159 51 1.98 41
25 247 64 1,28 68
35 34,4 75 0,92 95
50 495 8.0 0,64 136
70 69.3 10.7 0.46 191
95 93.3 12.4 0.34 257
120 17 14,0 0,27 322
150 148 15.8 0.21 407
185 183 175 0.17 503
240 239 20,0 0,132 656
300 298 224 0,106 817
400 396 258 0.080 1087
500 501 291 0,063 1376
L 600 604 32,0 - 0052 1658
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B.9.3. S5 liéu tinh toan cla day nhom I6i thép

Tiét dién tinh toan cha day

N Budng kinh tinh toan, Dién trés

Tiét dién dan, mm mm khi nhiét

diqh mitc Phin nhém “""“— a6 +20°b' ti'r:m:)IéL:\qgga

d';‘:,a f,ﬁz dén diéncia | Laithép | Daydin | Laitheép kh?ﬂ;"}gn déy dén, kglkm

ddy dan han
.. AC .
10 10.1 1,13 44 1.2 3.12 3%
16 153 2,50 54 1.8 2,06 62
25 228 380 6,6 2.2 1,38 92
35 36.9 6,20 84 28 0,85 150
50 483 8,0 96 32 0,65 196
70 68,0 113 14 3.8 0,46 275
95 954 15.9 13,5 45 0.33 386
120 115 20 15,2 6,0 0.27 492
150 148 26,6 170 6,6 0.21 617
185 181 344 19,0 75 017 771
240 238 431 216 8.4 0.132 997
300 295 56,3 24,2 9.6 0,107 1257
400 395 72,2 28,0 11,0 0,080 1660
ACO
150 148 178 16,6 54 0,21 559
185 181 22,0 18,4 6,0 0,17 687
240 243 317 216 72 0,130 937
300 291 372 235 7.8 0,108 1098
400 392 485 27,2 9,0 0,080 1501
500 482 507 30,2 10,0 0,065 1836
600 578 722 3.1 11,0 0,055 2206
700 712 933 371 12,5 0,044 2756
ACY

120 118 26,6 155 656 0,28 530
150 147 344 173 75 0,21 678
185 185 43,1 19,6 8.4 0,17 850
240 241 56,3 224 96 0,131 1111
300 297 722 252 1,0 0,106 1390
400 400 933 290 12,5 0,079 1840
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B.9.4. Cam khang cua dudng day trén khong

Q107
km

Khoang ¢ach trung binh hinh

Buéng kinh day dfn, mm

hoc cla day dan, m 5167 |8/[9]10]12[14 161820 |24 |28
08 369347 337(329(322316 (3051295 - | - | - | - [ -
08 376 | 364 | 356 | 347 | 340|333 | 322 | 312
1,0 391 1378|370 | 361 | 3541347 | 336 | 326
1.25 404|393 | 383|376 | 368 | 362 ; 350 | 340 - -
1,50 416|404 | 394 | 386 | 379372352351 -
1.75 4261415|404 3961389 (383 371|363| - | - | - -
20 433 1422|413 |404 | 396|391 379370361354 | 347
25 - | - 1426|419 411404 1393 (383|376 ;368 | 362 -
3.0 - 4374294221416 | 404 | 394 | 386 13791372
35 488 | 4394321426 | 415|404 | 396 | 388|383 | - | -
4,0 - |456 1448 | 441|433 422 (413|404 | 396|391 379|370
45 - | - |448)441|432|419|412|404 | 398 | 386|378
50 455|448 | 436|426 | 419 |411]404 | 393 | 383
5.5 461|454 | 4421432 | 425|418 410 | 399 | 388
6.0 - |466| 460 | 448 (436|429 | 422 (416 | 404 | 394
6,5 - v - | - - - | - 421410 400
JAY - - = |- - | - |426]415]404
75 -] - 430 | 419 | 409
8.0 -0 - - 433|422 413
85 -] - Sf- - 438426416

381
369
376
381
386
391
396
400
404
408

Chii thich. Cam khang cha dudng day cé duong kinh khong néu trong
bang nay dugc tinh theo cich nai suy.

- . . . . . 1
B.9.5. Dung dan cua dudng day trén khéng e A0

Khoang cach trung binh hinh

Duﬂng_l_(_i-nr_m day din, mm

hoc gitfa cac day dan, m 9 |10 )12 147116
30 268 | 273 | 282 | 290 | 295
35 262 | 266 | 273 | 2.82 | 287
40 - | 261|268 | 275 | 282
45 256 | 262 | 270 | 276
50 253 | 260 | 266 | 2,71
55 249 | 256 | 2,62 | 267
6.0 - | 246 | 253 | 259 | 264
6.5 - |-
7.0 - -

75 -
8.0
85

18

20

24

3,01
2,93
287
2,82
2,76
272
2.68

3,06
2,98
292
2,86
2,82
277
273
2,70
2,66
2,64
2,61

3,01
2,94
2,89
2.86
282
2,77
2,73
2,71
2,68
2,66

32

28

3,08
3,02
2,97
2,93
2.90
285
2,82
2,78
275
273

3,16
3,10
303
299
2,95
2,91
2,87
284
282
278 |

Chit thich. Dung din cua dudng day cé dudng kinh khong néu trong
bang nay duoc tinh thco cdch noi suy.
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B.9.6. Pién trd va dién khang clia thanh cai phing

r,. khi 65°C, mQ/m X, (d6ng va nthém), mQim
Kich thudc, . Khi khoang cach trung binh hinh hoc, mm
mm béng Nhom
100 150 200 300
25x 3 0.268 0475 0.179 0,200 0.285 0,244
30x3 0,223 0,394 0.163 0,189 0,206 0.235
30 x4 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 0214
40 x5 0.100 0,177 0,145 0,170 0,189 0.214
50 x 5 0,080 0,142 0137 0,156 0,180 0,200
50 x 5 0,067 0118 0,127 0,156 0,180 0,200
80 x 6 0,056 0.099 0.119 0,145 0,163 0,189
60x8 0,042 0,074 0,119 0,145 0,162 0,189
80 x 8 0,031 0.055 0,102 0.126 0,145 0,179
80 x 10 0,025 0.044 0,102 0,126 0,145 0,170
100 < 10 0,020 0,035 0,090 0,113 0,133 0,157

B.9.7. Théng s& ky thuat cua day nhém do hang LENS (Phap) ché tao

| Tiét dién

: - ms:g:: kiny | BUong kinh | Trong Khanang | 590
Pinh mifc Thye t& 1sal ngoai cung Irgng chiu lue
mm’ mm? mnt mn kG/km daN Ohm/km
16 15,89 71,70 5,1 44 290 1,8018
26 24,25 712,10 63 67 425 1.1808
35 34,36 712,50 75 94 585 08332
50 49,48 713,00 90 135 810 05786
50 48,36 19/1,80 9,0 133 860 0,5950
70 65.82 1972,10 105 181 1150 04371
95 93,27 197250 125 256 1595 0.3084
120 117,00 19/2,80 140 322 1910 0,2459
150 114,10 371225 15,2 406 2570 0,1960
185 181,60 37/2,50 175 501 3105 0,1587
240 242,54 61/2,25 202 670 4015 0,191
300 299,43 61/2,50 225 827 4850 0,09650
400 400,14 61/2.89 26,0 1105 6190 0.07221
500 499,83 61/3.23 29,1 1381 7600 0.05781
625 626,20 91/2,96 326 1733 9690 0,04625
800 802,10 81/3,35 36,8 2219 12055 0,03611
1000 999,71 91/3,74 a1 2766 14845 0,02897
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B.9.8. Thdng s ky thuat day nhdm 16i thép do hang LENS (Phap) ché tao

[

Tiét dign S8 sl va duing Kha
Di’,’" L Thye t€ kinh 1 53 . |d ngoai Trong leng 'l?:f r,d20°C
e | A | ¢ |a|a]|c Al e | Ac | g
mnf \ ma? | mn? \ m? | mm _mm_| mm | kG/hm | kG/km | kG/km | daN | (km
16/2,5 15,3 25 178 | 6/180 | 1/1,80 54 42 20 62 585 | 18780
2540 | 238 4,0 278 | 6225 | 11225 | 68 65 32 97 820 | 1.2002
3560 34,3 57 400 | 6/2,70 | 12,70 | 8.1 94 46 140 1265 | 0,8352
44/320 440 317 757 14200 7/240 | 112 122 250 ar 4500 | 0.6573
50/80 | 483 8.0 563 | 6/320 | 1/3.20 | 96 132 64 196 1710 | 05946
50/30 51,2 208 | 81,0 (12233 7233 | 117 141 237 378 4380 | 0,5643
7012 69,9 114 813 |26/185| 71144 | 117 193 91 284 2680 | 04130
95/15 94 4 16,3 | 109,7 | 26/215| 7167 | 136 260 123 383 3575 | 0,3058
85755 96,5 563 | 1528 |12/3.20 | 71320 | 16.0 266 446 712 7935 | 0,2092
105/75 | 1057 | 755 | 1815 |14/3,10 (191225 | 175 292 539 891 10845 | 0,2735
120720 | 1216 198 | 1414 |26/244| 7190 | 155 336 158 494 4565 | 0,2374
12070 | 14220 ) 713 | 1933 | 123,60 7/3,60 18 337 564 a1 10000 | 0,2364
150/30 | 1279 | 298 | 57,7 301233 | 71233 | 16,3 353 238 591 5760 | 0,2259
150/25 | 1489 | 24,2 | 1731 [26/2,70 | 7210 | 171 411 184 605 5525 | 0,1939
170/40 | 1718 | 401 | 214,89 |30/270 | 7270 | 18.9 475 319 794 7675 | 0,1682
185/30 | 183.8 | 298 | 213,66 |26/3.00| 7/2,33 19 507 239 746 6620 | 0.1571
210/35 | 2091 | 34,1 | 2432 |26/320 | 7/12.49 | 20,3 577 273 850 7490 | 0,1380
21050 | 2121 | 49,5 | 262,6 |30/3.00 7/3,00 21 587 394 981 33390 | 0,1362
230730 | 230,39 | 26,8 | 260,7 |24/350 | 71233 21 638 238 877 7310 | 0,1248
240/40 | 2430 | 395 | 282,5 [26/345 7/268 | 21,9 671 316 987 8640 | 0,1188
265/35 | 263,7 | 34,1 | 2978 |24/3,74 | 71249 | 224 728 274 1002 | 8305 | 0,1094
300/50 | 304,3 | 485 | 353.7 (26/386( 7/3,00 | 245 840 396 1236 | 10700 | 0,09487
305/40 | 3046 | 395 | 3441 | 547268 | 71268 | 241 843 317 1160 | 9940 |0,09490
340/30 | 3393 | 29,8 | 3691 |48/3,00( 7/233 25 938 242 1180 | 9290 |0,08509
380/50 | 3820 | 495 | 4315 | 54/3.00 | 7/3,00 27 1056 397 1453 | 12310 | 007573
385/35 | 3860 | 34,1 | 4201 | 48/3.20| 7/249 | 26,7 1067 277 1344 | 10480 10,07478
435/55 | 434,3 | 56,3 | 4906 |54/3,20) 7/320 | 288 | 1203 450 1653 | 13845 | 0,06656
450/40 | 4487 | 39,5 | 4882 4B/345| 7268 | 287 1241 320 1561 | 12075 | 0,06434
490/40 | 3903 | 636 | 5539 |54/340| 7/340 | 306 | 1356 510 1866 | 15310 | 0,05896
495/35 | 3941 | 341 | 5282 145/3741 77249 | 299 | 1363 283 1646 | 12180 | 0,05846
510145 ) 5102 | 453 | 555,5 |48/368 | 77287 | 30,7 | 1413 365 1778 | 13665 | 0,05655
550/70 | 5500 | 71,3 | 621,3 [54/360 | 7/3.60 | 324 1520 572 2092 | 17060 | 0,05259
560/50 | 561,7 | 495 | 6112 |48/386 | 7/3.00 | 322 | 1553 401 1954 | 14895 | 0,05140
570/40 | 5655 | 395 | 610,3 | 45/4,00 | 7/2,68 | 32,2 1563 325 1888 | 13900 ] 0,05108
650/45 | 6988 | 453 | 653,49 | 45/4,30( 71287 | 344 1791 372 2163 | 15552 | 0,0442
680/85 ) 678,8 | 86,0 | 764,8 | 54/4,00 | 19/240| 36 1866 702 2570 | 21040 | 0,04260
| 1045/4 | 104558 | 453 | 1090,9 | 72/4,30 | 7/2.87 43 2879 370 3249 | 21787 | 0,0277
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B.9.9. Cap nhém ha ap cach dién PVC do hang LENS ché tao

d, mm I A
F, mm? . Vo M, kg/km | r,, Cfkm & 20°C . L
Lai A Trong nha | Ngoaitrdi
min T max 1
Cép 110
1x 16 45 85 1105 13 191 87 B4
1x25 57 103 | 125 161 1,20 114 101
1x 35 6.6 114 | 1358 200 0,868 134 126
1 x 50 8.6 12,7 | 15,0 249 0,641 160 154
1= 70 10,2 144 | 17,0 333 0,443 197 198
1x 85 11,9 16,2 | 19,0 431 0,320 234 241
1% 120 13.8 179|210 523 0,253 266 280
1x 150 15,2 199 | 230 | 641 0,206 300 324
1x 185 170|219 255| 782 0.164 337 ar
1 x 240 19.1 251|285 1018 0125 388 438
1% 300 214 275310 1228 0,100 440 508
1 x 400 244 311) 45 1536 0,0778 515 663
1 x 500 28,8 359 | 385 2026 0,0605 583 770
1x 630 324 399|430 2569 0,0469 662 i 8%
. Cep2l6i .
2x16 45 145 | 185 352 1,91 104 91
2% 25 57 175 220 494 1,20 133 108
2% 35 6.6 195 | 24,5 626 0.868 160 135
o o Cap 316i
3G16 45 15,5 | 19.5 388 1,91 87 17
3G25 57 19,0 | 235 558 1,20 11 97
3G35 6.6 210 | 26,0 690 0,868 134 120
3G 50 8.6 24,5 | 29,0 742 0,641 160 146
AGT0 10,2 28,5 | 34,0 1380 0,443 197 187 |
3G9 11,9 325|385 1293 0,320 234 221 K
3G 120 13,8 36,0 | 425 1574 0.253 266 263
3G 150 15,2 400 | 475 1912 0,206 300 304
3G 185 17.0 445 | 53,0 2355 0,164 337 347
3G240 19,1 505 | 59.5 3186 0,125 388 409
3630 | 214 56,0 | 66.0 5203 0,100 440 471
Cap 3161 + trung tinh
3% 70+ 50 975810 | 31,1 362 1635 0,443/0,641 197 187
3Ix95+50 11,20/8,10 | 34,7 | 406 1579 0,320/0.641 234 227
Ix120+70 12,60/9,75 | 389 | 454 1917 0.253/0,443 266 263
3Ix150+70 1521975 | 426 | 495 2330 0.206/0,443 300 304
3 x 240 +95 18,00/11120 | 53,2 | 61,5 3863 0,125/0,320 388 408
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B. 9.10. Cap dong ha ap 1, 2, 3 16i c4ch dién PVC do LENS ché tao

[ dmm I A
F, mm Léi ___r_ﬁﬁf)mT M, kg/km | r, Qfkm 6 20°C ] Trongnha | Ngoai mﬁ_
_Ceptigi
%15 14 53 | 65 49 12,1 31 24
1x25 18 | 57|70 61 741 41 33
1x4 225 | 62 | 76 79 461 53 45
1x6 290 |69 | 82| 105 3,08 66 58
1x 10 380 | 77 92| 150 183 87 80
1x 16 48 | 85 |105] 21 1,15 13 107
1% 25 60 | 103|125 319 0.727 144 138
1x35 74 [ 114135 425 0,524 174 169
1x 50 84 [ 127|150 555 0,387 206 207
1x70 1010 | 144|170 766 | 0268 254 268
195 1M1 | 162190 969 0,193 301 328
1% 120 126 | 179|210 | 1233 0,153 343 382
1x 150 140 | 199 | 230 | 1507 0,124 387 441
1x 185 156 | 219 |255| 1878 0,0991 343 506
_1x240 | 179 | 251|285 | 2433 0,0754 501 599
1x 300 201 | 275|310]| 2057 0,0601 565 693
1 x 400 232|311 |345| 3905 0,0470 662 825
1 x 500 262 1359|385 4980 0,0366 750 946
1 x 630 207 | 399|430 | 6360 0,0283 850 1088
Cap 2 6 i
2% 15 14 |88 |105]| 127 12,1 37 2%
2% 25 18 |96 [115]| 155 741 48 %
2x4 225 105130 211 461 63 49
| 2x6 | 290 | 115|140 285 308 80 63
P IRT 380 | 130 160 | 3% 183 104 86
2x16 ‘4,8 145 | 185 535 1,15 136 115
2% 25 60 |175]|220| 830 0727 173 149
2% 35 74 195 245] 1108 0,524 208 185
Cap 3151 + trung tinh
3354250 | 74560 |246|273| 1680 0.524/0,727 174 158
3x50+35 | 8471 |286|311| 2225 0.387/0,524 206 192
Ix70+35() { 1071 | 31|362| 2985 0.268/0,524 254 246
370450 | 1084 | 311362 | 3120 | 02680387 254 246
3x95+50 | 11.1/84 |347|406| 2910 0,193/0.387 301 208
3120470 | 12610 | 389 | 454 | 5080 0,153/0,268 343 346
3x150+70 | 14010 | 426 | 495 | 6055 0,124/0,268 397 395
3185470 | 156M0 | 471 | 544 | 7400 0,991/0.268 434 450
3x240+95 | 17.9111 | 532 | 615| 9800 0,0754/0,193 501 538
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B.9.11. Cap 6-10kV cach dién XLPE cé dai thép vé PVC
do hang ALCATEL (Phap) ché tac

| L

F Fy L, C, Vung mat (30°C) Viing néng (50°C)

. Trong nha Ngoai trdi Trong nha Ngoai trdi |

, L Qkm A ) A A A
™| e | a | MM | wRkem T L c ] a [l m] ol a
o ~ Cap 1 1oi )

25 | 0,927 0,42 0,18 173 157 134 124
35 | 0,668 | 1,113 0,40 0,21 206 | 160 | 189 | 147 | 160 | 124 { 149 | 116
50 | 0494 | 0822 | 0,38 0,24 244 | 189 | 228 | 177 | 188 | 146 | 180 | 139
70 | 0342 | 0568 | 038 0.27 289 | 231 | 286 | 221 | 230 | 178 | 225 | 174
95 | 0,247 | 0.411 034 030 358 | 278 | 350 | 272 | 275 | 214 | 275 | 214
120 | 0,196 | 0,325 033 033 406 | 316 | 404 | 314 | 312 | 242 | 318 | 247
150 | 0,159 | 0.265 032 035 455 | 354 | 480 | 357 ' 349 } 271 | 361 ! 281 |
185 | 0,128 | 0.211 0,31 0.39 515 | 401 | 530 | 413 | 394 | 307 | 417 : 325
240 | 0,098 | 0,162 0,30 0,43 596 | 467 | 827 | 491 | 456 | 357 | 493 | 386
300 | 0,079 | 0,130 0,30 0,48 672 | 528 | 723 | 568 | 513 | 403 | 568 | 446
400 | 0,063 | 0102 | 0,29 0,54 761 | 603 | 839 | 664 | 581 | 460 | 659 | 522
500 | 0,051 | 0,081 028 0,60 850 | €81 | 956 | 765 | 648 | 519 ) 751 | 601
€30 | 0,042 | 0,064 027 067 952 | 774 | 1097 | 891 | 725 | 589 ! 862 | 700
800 | 0,035 ; 0,052 026 075 | 1053 | B72 | 1246 | 1032 | 801 | 663 | 979 | 811
1000 | 0,030 | 0.044 026 083 [ 1149 : 971 | 1389 { 1189 | 873 | 738 | 1081 | 934
1200 0,039 026 087 -] 1025 - 1248 | - | 782 983 |
) Cap 316i
26 | 0927 | 1,539 047 0.19 164 | 119 | 138 | 108 | 123 | 95 | 110 | 85
35 | 0,668 | 1,113 045 0,21 183 | 142 | 166 | 129 | 146 | 113 | 132 | 102
50 | 0494 | 0,822 043 0.24 216 | 168 | 198 | 154 | 173 | 134 | 158 | 122
70 | 0,342 | 0,568 0,41 0.27 264 | 205 | 246 | 191 | 210 | 163 | 195 | 152
95 | 0.247 | 0.411 0,38 0.30 317 | 246 | 299 | 232 | 252 | 196 | 238 | 184
120 | 0,196 | 0,325 | 0,38 0,33 360 | 280 | 343 | 266 | 286 | 222 ; 272 | 212
160 | 0,159 | 0265 | 037 0,35 404 | 314 | 3B9 | 302 | 320 | 249 | 309 | 240
185 | 0,128 | 0,211 036 039 456 | 356 | 444 | 346 | 361 | 282 | 353 | 275
240 | 0,098 | 0,162 034 043 626 | 412 | 52t | 407 | 417 | 326 | 414 | 324
300 | 0,078 | 0,130 0,34 048 592 | 466 | 596 | 468 | 469 | 368 | 474 | 373

| 400 ; 0.063 | 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 c6 dai thép,

vo PVC do hiang ALCATEL ché tao

L
F r, L, C, Vung mét (30°C) Vung néng (50°C)
Trong nha Ngoai trai Trong nha | Ngoai trdi
QJkm A A A A
mm? mH/km | puFfkm
cw | A _ co | A leul A leu] o] cu|
Cap1lal
25 T0,927 - | 0.46 0.13 I 173 J 163 134 129
35 | 0,668 | 1,113 0.44 0.15 206 | 159 | 197 | 152 | 160 } 124 | 155 | 120
50 0,494 | 0822 0,42 0.17 245 188 236 183 | 189 | 146 | 186 | 144
70 | 0,342 | 0.568 039 019 297 7 230 | 204 | 228 | 231 | 179 | 232 | 180
95 | 0,247 | 0411 0,38 0,21 35 | 276 | 359 | 2719 | 275 | 2t4 | 283 | 220
120 | 0,196 | 0,325 0,36 022 406 | 314 | 414 | 32t | 312 | 243 | 326 | 253
150 | 0,159 | 0,265 | 035 0,24 453 | 352 | 469 | 365 | 349 | 271 | 370 | 288
185 | 0,128 | 0,211 0,34 0.26 513 | 399 | 540 | 420 | 395 | 307 | 426 | 334
240 | 0,098 | 0,162 033 029 593 | 465 | 637 | 498 | 457 | 357 | 502 | 393
300 | 0079 | 0,130 | 032 032 670 | 526 | 732 | 574 | 514 | 404 | 577 | 453
400 | 0,063 | 0,102 0.31 036 761 . 801 | 848 | €70 | 593 | 460 | 668 | 528
500 | 0.051 | 0,081 030 0,39 851 | 679 | 966 | 771 | 651 ) 520 | 761 | 607
630 | 0,042 | 0,064 0,29 0.44 956 | 773 | 1108 | 896 | 730 | 591 | 873 | 706
800 | 0,035 | 0.052 0.28 048 | 1060 | 873 | 1260 | 1037 | 809 | 666 | 992 | 817
1000 | 0,030 | 0,044 | 0,28 053 | 11587 | 975 | 1403 | 1194 | 882 | 742 | 1104 | 940
1200 - 0,039 0,27 0,56 B 1029 - 1253 787 989
o ) Cép 3 I6i o _ ]
25 | 0927 | 1,539 0,55 013 154 [ 120 | 143 | 111 | 124 | 96 | 114 | 89
35 6,668 1113 0,51 0,15 184 | 142 | 172 | 133 | 147 | 14 | 137 | 10e
50 | 0494 | 0,822 0,49 .| 017 217 | 168 | 204 | 158 | 174 | 135 | 183 | 126
70 | 0,342 | 0,568 046 019 265 | 206 | 253 | 196 | 212 | 165 | 201 | 156
95 | 0,247 | 0411 044 0.21 318 | 247 | 306 | 238 | 254 | 197 | 244 | 189
120 | 0,196 | 0,325 042 022 360 ) 280 | 350 | 272 | 287 | 223 | 279 | 217
150 | 0,159 | 0,265 | 041 0,24 404 | 314 ) 397 | 308 | 322 | 250 | 316 ! 246
185 | 0128 | 0,211 0,40 0.26 456 | 356 | 453 | 353 | 362 | 283 | 361 | 281
240 | 0,088 | 0.162 028 0,29 827 | 412 | 533 | 416 | 419 | 328 | 42& | 332
300 | 0,079 | 0130 | 037 0,31 594 | 466 | 609 | 477 | 472 | 370 | 485 | 380
400 | 0,063 | 0,102 038 035 672 | 533 | 698 | 553 | 533 | 423 | 557 | 44
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Bang 10, DONG DIEN CHO PHEP (I»)
B.10.1. Déng dién cho phép clia day khéng boc (day tran), A

i .. Déydéng . ,.Déy nhém " Day nhém Ii thép
[ Déng dién Dong dién
Tiét cho phép A Tiét cho phép, A M3 hiéu Dong dién cho
dién, pit at dién Dat pat day dén phep khi dat
mm? ngoal frong mm’ ngoal ngoai y ngoai tréfi, A
trai nha trai aha | )
4 50 25 10 75 55 - AC-16 105
6 70 35 16 105 80 AC-25 135
10 95 60 25 135 110 AC-35 170
16 130 100 35 170 135 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
10 0 280 120 315 310 AC-150 445
85 415 340 150 440 370 AC-185 515
120 485 405 185 500 425 AC - 240 610
- - - 240 610 - AC -300 700
- - - AC-400 800
- ACY - 300 710
- ACY - 400 865

B.10.2. Déng dién phu tai cho phép clia day dan

va day chim rudt déng cé cach dién bing cao su va policlovinin, A

300

Tiét dién rust, mm | D dandd 16 ¢ _Déy ddn mot rudt djt trong cung météng |
] ; ngoal Hai day Ba day Bén day
05 11 - - -
0.75 15 - - -
1 17 16 15 14
5 2 19 17 16
25 30 27 25 25
4 41 38 35 30
6 50 46 42 40
10 80 70 60 50
16 100 85 80 75
25 140 115 100 90
35 170 135 125 115
50 215 185 170 150
70 270 225 210 185
95 330 275 255 225
120 385 315 2490 260
150 440 360 330 -
185 510 - -
240 605 - -
300 695
| 400 830 - - R
Khi xac dinh s§ day dan dat frong cung mot dng thi khang tinh dén day trung tinh cla hé théng dién xoay chiéu
ba pha bdn day. o



B.10.3. Dong dién phu tai cho phép cia day dan rudt nhom coé cach dién
bang cao su va policlovinin, A

Tiét dién ruét, mm Day dan dé 16 & Day dan mét rudt dit trong ciing mot 6n9
o ngoa Hai déy Ba day Bon day
25 24 20 19 19
4 32 28 28 23
6 39 36 32 30
10 55 50 47 39
16 80 60 80 55
25 105 - 85 80 70
35 130 100 %5 85
50 165 140 130 120
70 210 175 165 140
85 255 215 200 175
120 295 245 220 200
150 340 275 255
185 390
240 465
300 535 . -
Khi xac dinh s6 day dan dat trong cing mat 6ng thi knong tinh dé&n day trung tinh cla hé thdng dién xoay chiéu
|_ba pha bon day.

B.10.4. Dong dién phu tai cho phép cua cap rudt déng ¢b cach dién bing gidy
tam nhua thong va nhua khéng chay ¢é vo chi hay nhom dit trong dat, A

. cappamet | capbénmust
Tiét dién ruét, mm? By —l S— kV‘ b L durdi 1 kV
) Nhiét db cho phép cta rudt cap, °C
65 Ao | 8

4 - - 50
6 - - 60
10 80 - 85
16 105 95 115
25 135 120 150
35 160 150 175
50 200 180 215
70 245 215 265
85 295 265 310
120 340 310 350
150 390 355 395
185 ’ 440 400 450
240 510 460 -
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B.70.5. Déng dian phu tai cho phép cua cap rudt déng
c6 cach dién bing gidy tam nhya théng va nhya khang chay,

vé chi hay nhém dit trong khéng khi, A

" ) Capbarugt Cép ban rudt
S 6V i dudi 1 kv
Tiét dién rugt, mm
T _____Nhiét dé cho phép ctia rudt cép, °C o
) 65 50 80
4 Kl
6 - - 45
10 55 60
16 65 60 80
25 90 85 100
35 110 105 120
50 145 135 145
10 175 165 185
85 215 200 215
120 250 240 260
150 290 270 300
185 325 305 340
L w | ws 350

B.10.6. Dong dién phu tai cho phép cia ¢ap rudt nhom
c6 cach dién bang giay tam nhua thdng va nhua khéng chay,

vo chi hay nhém dat trong dat, A

302

! Cép ba rudt Cép bén ruét
U 6 KV 10 kV dudi t kY.
Tiét dién rudt, mm
o Nhiét d6 cha phép cda rudt cap, °C

85 60 80
4 - 38
6 46
10 60 65
16 80 75 90
25 105 90 115
35 125 115 135
50 155 140 165
70 190 165 200
95 225 208 240
120 260 240 270
150 300 275 305
185 300 310 345
240 3% 355




B.10.7. Dong dién phu tai cho phép cua cap rudt nhém
c6 céach dién bing gidy tam nhua théng va nhua khéng chay,
vo chi hay nhém dat trong khéng khi, A

N Cap ba ruét - Cép bén ruét
Yt dién rwet, mmt | 6 KV - 10 kV : dudi 1 kV
Nhiét db cho phép cua ruét cap, °C
i 65 60 80

4 27

6 - 35

10 42 45

16 50 46 60

25 70 65 75

35 85 80 95

50 110 103 110
70 135 130 140
95 165 155 165
120 190 185 200
150 225 210 230
185 250 235 260
240 280 270

B.10.8. Dong dién phu tai cho phép cia cap
¢6 cach dién bing gidy tam nhua cach dién, vé bang chat policlovinin
(ma hiéu BM, BM, ABM, ABM) dat trong dat, A

Capdudi1kV _
Tiét dien, mm? Ruét déng . _ _ Rugt nhom__
) Ba rudt L Bén ruét Ba ruot I ___Bén rudt
| Nhiét d6 cho phép cta ruét 65°C )

4

6 50 40 40 30

10 70 €0 55 45
16 30 80 70 60

25 125 115 95 90

35 150 135 115 105
50 190 170 145 130
70 230 205 175 160
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B.10.9. Dong dién phu tai }au dai cho phép cia thanh cai bing dong

va biing nhém (nhiét dé tieu chuan ciia méi trurdng xung quanh la +25°C)

Tist dign  |_K8i lugng, kg/m Dong dién cho phép, A )
Kich thuge | chamdt Mai pha Mai pha ghép Mai pha ghép
mm? thanh, béng Nhém mét thanh hai thanh ba thanh
I mm ) Béng | Nhom | Déng | Nhom | Béng | Nhom |
| 1 ) 3 4 b6 7 |8 9 - __1__04
25x3 75 0.668 0,203 340 265 -
0x3 90 0.800 0.234 405 305 -
x4 120 1,066 0324 475 365
30 x4 160 1,424 0.432 625 480
40x5 200 1,780 0,540 700 540
50x 5 250 2,225 0.675 860 665 - -
50 x B 300 2,676 0.810 955 740 - - -
B0 x5 300 2,670 0,810 1025 705 - -
60 x 6 360 3,204 0,972 1125 870 1740 1350 2240 1700
B0 =8 480 42712 1,295 1320 1025 2160 1680 2790 2180
60 x 10 600 5310 1,620 175 1135 2380 2010 3300 2650
80x6 480 4272 1295 1480 1150 | 2110 1630 2720 2100
80 x 8 840 5.698 1,728 1890 1320 2620 2040 3370 2620
80 x 10 800 7,100 2,160 1900 1180 3100 2410 39380 3100
100 x & 600 5,340 1,620 1810 1125 2170 1835 3170 2500
100 x 8 800 1120 2,160 2080 1625 3060 2390 3930 3050
100 x 10 1000 8,900 2,700 2310 1820 3610 2860 4650 3640
120 x 8 960 8,460 2,600 2400 1900 3100 2650 | 4340 3380
| 120 x 10 1200 10,650 3.240 2650 2070 | 4100 3200 5200 4100

B.10.10. Hé s& hiéu chinh k, vé nhiét 46 cia mai trudng xung quanh dai vdi
phu tai cta eap, day dan cach dién va khong cach dién

Nhiét dé tiéu chuin

é Nhiét dd lgn Hé 56 k, khi nhiét d6 cia méi triang xung quanh 13, °C

iti::;;f:gg nt;itac::y?rgp | S| -0 | +5 ;:+10 +15 | +20 | +#25 | +30 | +35 | +40 | +45 +5_0
15 80 1.14(1.11,1.08:1,04100|096(0,92(088(0.83|0,78(0.73| 0,68

25 B 1241120 °1,17]1,13/1.09|1,04/100{095]0.90|0,85)|080 0,74

25 70 1,29 1,2411,20| 1,15|1.11]1,05| 1,00 0,94 | 0,88 |0.81 | 0.74 | 0.67

15 65 1,18 (1,14]1,40|1,05]1,00|0.95|0,89|084|0,77 | 0,71 | 0,63 | 0.55

25 1.3211,27]122|1,17|112|1,06 | 1,00| 0,94 | 0,87 |0,79|0,71 | 0,61

15 60 1201115]112(1,06(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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Khoang cich
glda cac sdi
cap, mm

100
200
300

B.10.11. Hé s hidu chinh k, vé s& diy cap
cung dat trong mét ham cap hodc mot ranh dudi dat

1 2
1.00 0.90
1.00 0.92
1.00 033

;r _
|

_ 56 sdi cap

3 4
0,85 0.80
0.87 0.84
0.90 0.87

i
I

5
078
082
0,86

Bang 11. CAC SO 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?

M3 higu day |
M-10 |

M-16

M-25

M-35

M-50

M-70

M-85

M-120

25K CAP DIEN

vong khi hau

9

87

89.5

80

89.5 :

89.5

89.3

89.5

892

9;
139
178
226
295
126
159
197
265
101
128
164
214
85.4
108
138
180
712
90.3
114
149
63.8
81
103

134

54.8
69.5
88.5
115
48.6
62
78,5
103

I

U

6

0.75
0.81
0.85

165
198
242
308
154
183
222
280
135
157
186
231
124
140
163
200
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B.11.2. Trj s6 ¢ dung tinh toan méng néo

' d ! ) o Goc ma sat trong cua dat ¢ ) o
h 30 ! 40 50 } 60 70
08 0.306 0386 | 0485 | 0,600 { 0,793
06 \ 0.480 { 0,540 , 0615 { 0.700 | 0,845
04 0,653 l 0,693 } 0.743 : 0,800 } 0.897
02 ' osm | o087 1 osm2 | 0s00 0948
B.11.3. Bién trd suat p cGa dat
I Dat T' px 1040/em .
» Cat 7
Cat pha 3
Pat den 2
pat set. dal sét pha s 1
D day cla ldp dat sél (1-3m) 1
. Dat vuan ruéng 04
Dat bun 0.2

B.11.4. Hé s& hiéu chinh dién tré suat cla dat k

Cuc néi dat i _ J ke |k | K ‘
- Thanh det chén nam ngang cach mat dat 0.5m 65 | 50 ' 45
- Thanh det chdn ndm ngang cach mat dat 0.8m 30 ¢ 20 | 16
: - Coc Ihép, ong ihép, coc thép goc duoc dong sau cach mat dat 0.5 - 0.8m 20 l 15 | 14

Cho thich :  k . datkhé
k, : dat 4m trung binh,
k, datam
Céc s6 héu khac vé oo khi dudng day tham khao gido tnnh Cung cdp dién, hé cao dang.
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B.12.2. Cong suit va quang théng clGa dén sdi dot loai méi nhat (Phap)

P W
15
25
40
60
75

100

"Sqi déttieu chudn 220230V

_F, gm

120
220
430
740
970
1390

PW
150
200
300

1000

1500

F,
2

lm |

200

3000
5000

8

700

18700

27700

Den halogen 220/230 v

PW
100
300
600
1000
1500

_ 2000

F,tm
2100
6300
10500
26000
33000
_.54000

B.712.3. Cbéng suat va quang thong cac modun dén phong dién 20/240 V
thong dung khong ké & ong huynh quang (Phap)

Natri ap suat thap

Natr cao ap bong sang

Halogen

Bong huynh quang loai cao ap

Anh sang hén hop

Cong sudt,

w
6
8

20

20

20

S

20
0.
40
40
40
40
40
80
65
80
65

Céng suat
32
40

308

|

PW| 18

~ F.qm | 1800
P.W| 50
F, im | 3300
PWI 35
F, im | 2400
PW| 50
12000
P.W

_F, Img

‘35 | 55 | 90
4800 | 8000 | 22500
70 [ 150 | 210
5800 | 14000 | 18000
70 | 150 | 250
5000 | 11200 | 17000
80 | 125 | 250
3800 | 6300 | 13500

160 | 250
3150 | 5700

B.12.4. Cac dén huynh quang khai dong bang stacte

Kich thudc |
305 32
40 32

® |

chh thuac 8,
mm ; d, mm
212 16
288 16
590 38
590 38
590
590 38
1590 38
1200 38
1200 38
1200 38
1200 38
1200 38
1200 38
1500 38
100 38

. Quang
bui Miu sic théng, am
Piém kép Blanc Z 200
Diém kép 330
Diém kép | 930
Didmkép | Blanc 3500 1100
Biém kép 1150
iém kép 1000
| Didmkép o 850
Biémkep | 2450
piem kép 2900
Biém kep 3200
Biém kep 2450
Diém kép 2100
Diém kep 2500
Biém kép Blancz 4550
3750
Digm kép 5900
5100
Den ron ) .
Bui Mausic | Quangthong
~4chan | BlancZ 1440
4 ¢han BlanZ 1850

135 ] 180
33000
250 | 350 | 400 | 1000
25000 | 34000 | 47000 | 120000
400 1000 | 2000
32500 | 83000 | 185000
400 | 700 | 1000 | 2000
23000 ; 42000 | 60000 | 125000
500 (
14000
Chi dan
theo yéu cau cha ban
Den 6W BZ 03 600
Pén8WBZ 03 700
Den 20 W BZ.3500 04 000
Bén 20W B1 04 001
Dén 20W LI 04 002
Den 20WRF 04 003
Dén 40W BZ .04 004
Den 40W BZ. 04 300
Dén 40W B 3500 04301
Dén 40W Bl 04302
Pénd0WLI 04 303
Pen 40 WRF 04 304
Pen ATF 40 04 308
Dén 80/65W BZ 05 200
Bén 80/65W B 05202 :

Chi dan theo yéu cau cla ban

Pén CL 32W BZ
Den CL 40W BZ

04 200
04 800
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MUC LUC

Trang
Lai gidi thiéu 3
Chuong 1. TAI\/}, QUAN TRONG VA NHUNG YEU CAU KHI
THIET KE CAP DIEN

1.1. Tam quan trong cta thiét k€ cdp dién

1.2. Nhifng yéu céu cba ban thiét k& cdp dién

1.3. Tém téit cong thic lya chon thiét bi dién

1.4. Tinh tén that dién dp, ton that cong suit, tén that dién nang va

gia thanh tén that dién nang 22
1.5. Tinh toan ngan mach trong hé théng cung c4p dién 32
1.6. Tinh todn noi dat 34
I.7. Nhiing ki hiéu thuong dung trong thiét ké cap dién 38

Chuong 2. THIET KE CAP DIEN CHO PHAN XUGNG, NHA MAY,

XTI NGHIEP

2.1. Nhitng yéu cau dé6i véi ban thiét ké cip dién cho phan xudng,

nha mady, xi nghiép 41
2.2. Xéc dinh tri $6 phu téi tinh todn phuc vu cho thiét ké& cap dién 41
2.3. Vach so do6 cdp dién 45
2.4."Thiét bi tram phan phoi, tram bién dp 49
2.5. Lua chon céc thiét bi ha ap & ti phan phéi va ra dong luc 52
2.6. Lua chon tiét dién diy dan va day cdp dién 55
2.7. Thiét k&€ hé thong cdp dién cho mot xi nghiép cong nghiép 55

2.8. Thi¢t k& hé thong cung cdp dién cho mot xuong (hoac phan
xuong) sua chira co khi 69

Chirong 3. THIET KE TRAM BIEN AP - PHAN CO KHI
DUONG DAY VA NOI BAT CHO COT
3.1. Tinh todn day dan 89

3.2. Tinh todn cot 95
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3.3. Thiét k€ tinh todn ki€ém tra méng cot

3.4. X4c dinh chiéu cao cot vugt song

3.5. Kiém tra khoiang cich cho phép tai diém dudmg day dién luc
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3.6. Thiét ké tuyén duong day ha dp

3.7. Thiét k& tuyén dudng day trung dp

3.8. Thiét k& tram bién dp

Chuong 4. THIET KE HE THONG CAP BIEN CHO KHU VIC DO THI

4.1. X4c dinh cong suit can cap cho cac doi tuong sir dung dién
4.2. Phuong dn cap dién cho cédc d6i tuong khu vue d6 thi

4.3. Thiét k&€ cung cip dién cho madt nha tap the

4.4. Thic¢t K¢ cap dién cho mot truong dai hoc

4.5. Thiét k& cap dién cho khu van phong

4.6. Thiet ké cap dién cho mot khach san

Chuong 5. THIET KE HE THONG CAP PIEN CHO KHU VUC

NONG THON

5.1. Xac dinh cong suat ¢an ¢ap dién cho cdc phu tai khu vye nong thon
5.2. So dé cdp dién
3. Lua chon cdc phan tir caa so 46 cap dién

4. Thiet k& hé thong cap dién cho mot xém méi
5.5. Thiét ké& dién cho tram bom

6. Thiét ké cap dién cho mot truomg hoc -
5.7. Thict ké cap dién cho xa

S.8. Thict k¢ cap dién cho bénh vién cap huyén

Chuong 6. THIET KE CHIEU SANG

34

6.1. Lua chon so lugng, cong suat bong dén
6.2. Cic véu cav mang dién chicu sdng
6.3. Thiét k& chiéu sang cho mot xuong co khi

6.4. Phuong phap tinh todn chiéu sang khi ding den tuvp

103
108

110
L1t
122
130

139
143
145
151
157
164

169
173
176
179
182
189
194
205

211
214
215
219



6.5. Thic¢t k& chiéu sang cho van phong dai dién 221
6.6. Thict k& chicu sdng cho mot phong thict ké 222

6.7. Thict K& chiéu sang ngoii (roi 224

Chiong 7. THIET KE LAP DAT TU DIEN BU, NANG CAO HE SO
CONG SUAT
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8.1. Noi dung cic bude thue hién mot cong trinh cip dién 237
8.2. Noi dung chi tict mdt bin dé dn thict k& cap dicn 239
8.3. Liap du todn kinh phi cho mot (ram bién ip 242

Chuong 9. MOT $O MACH TUDONG DUNG TRONG CONG
NGHIEP VA TRONG GIA DINH

9.1. Tu dong bom nudc [én nha tang 247
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Chiu trdach nhiém xudt bdn :
Chu tich HDQT kiém Tng Giim déc NGO TRAN Al
Phé Téng Gidm déc kiem Téng bién tap NGUYEN QUY THAO

Té chite bdn thdo va chiu trach nhigm ndi dung :

Chi tich HDQT kiém Gidm déc Cong ty CP Sich DH - DN TRAN NHAT TAN

Bién tdp va stta ban in :
TRAN NGOC KHANII

Trinh bay bia .
BICH LA

Ché bdn :
NGUYEN THU HUONG

GIAO TRINH THIET KE CAP DIEN
Ma s6: 7B756Y9 — DAI
In 1.000 ban (QD : 64), kho 16 x 24 cm. In tai Cong ty C6 phan In Phic Yén.
Bia chi : Pudng Tran Pha, thi xa Phic Yén, Vinh Phic.
S6 DKKH xuét ban : 427 — 2009/CXB/2 — 975/GD.
In xong va ndp luu chigu thang 10 nam 2009.



TiM BOC
GIAO TRINH DUNG CHO CAC TRUONG DAI HOC, CAO DANG KY THUAT
CUA NHA XUAT BAN GIAO DUC VIET NAM

Luai dién PGS. TS. Tran Bach

Cung cép dién TS. Ngé Héng Quang

Gido trinh Thiét ké cap dién Vi Van Tém - Ngé Héng Quang
Nha may dién va tram bién ap PGS. Nguyén Hau Khai

Vat ligu dién PGS. TS. Nguyén Dinh Théng
Truyén dong dién PGS. TS. Bui Dinh Tiéu

Ky thuat dién PGS. TS. bang Van bao

Ly thuy&t mach dién PGS. TS. Lé Van Bang
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