Sinh vién: Vii Van Quy
LOI NOI PAU

Trong nhirg nim gan day nén kinh té nudc ta da dat duoc nhiéu thanh
tuu to l6n va dang timg budce tro thanh mot nude cdng nghiép hién dai trong
tuong lai, trong d6 nganh Pién dong vai trd then chdt. Cung véi su phét trién
cua kinh té nhu cau dién nang khdng ngung gia tang. Thém vao dé, sy ra doi
cua cdc khu cong nghiép da kéo theo qué trinh @6 thi hoa manh mé trong
nhitng nam qua dic biét 1a ¢ cac thanh phé 16n nhu Ha Noi, Hai Phong. ..
Thuc trang d6 dat ra cho nganh Dién can ¢ nhitng du an quy hoach luéi dién
hop Iy dé phuc vu nhu cau sinh hoat va san xuét hién tai va ca trong tuong lai.

Viéc quy hoach va thiét ké khdng chi yéu cau dam bao chat lugng dién
niang ma con phai dam bao tinh kinh té dé khdng gay lang phi vén dau tu.
Ngoai ra, viéc tinh dén su phat trién cua phu tai dién trong tuong lai ciing la
mot yéu cau quan trong trong cong tac thiét ké cung cap dién.

Xut phét tir nhitng yéu cau thuc té do, duoc su phan cdng caa chuyén
nganh Dién cong nghiép - Khoa dién - DPién tir - Truong Pai hoc Dan lap Hai
Phong, duéi su chi bao cua cac thiy, cd gido trong khoa va dic biét 1a su
huéng dan tan tinh cua thdy gido Th.s Nguyén Podn Phong em tién hanh
thuc hién dé tai:

“Thiét ké cung cdp dién cho cong vién cdy xanh va nha ¢ xa An
Déng - An Duong - Hii Phong”

Noi dung chinh caa dé tai gdm 6 chuong la:

Chuong 1. Tong quan vé khu d6 thi An Pong.

Chuong 2. Xéc dinh phu tai tinh toan cho khu d6 thi An Pong.

Chuong 3. Lua chon vi trf, s6 lugng, cdng suat tram bién &p.

Chuong 4. Tinh toéan thiét ké dudng day.



Chuong 5. Tinh toén thiét ké tram bién ap

Chuong 6. Thiét ké hé théng do luong va bao vé



Chuong 1

TONG QUAN VE KHU PO THI AN PONG

1.1. PAC PIEM TU NHIEN
1.1.1. Vi tri dia ly

Hai Phong ndm & khu vuc ddng bing Bic Bo, ndm trong ving kinh té
trong diém phia Bic.

Huyén An Duong 1a mot huyén nam & phia Tay thanh phé Hai Phong,
dugc tach ra tr huyén An Hai cii tr nam 2002.

Huyén An Duong giap véi tinh Hai Duong & phia Ty va Tay Bic,
giap v6i huyén An Lao & phia Ty Nam, giap v6i quan Kién An & phia Nam,
huyén Thuy Nguyén & phia Bic, quan Hong Bang va quan Lé Chan & phia
Dong Nam.

1.2. THU'C TRANG KINH TE - XA HOI
1.2.1. Hién trang kinh té

Thanh phé Hai Phong gom 7 quan trung tm (L& Chan, Ngd Quyén,
Kién An, Hong Bang, Hai An, Duong Kinh va D6 Son) va 8 huyén (Tién
Lang, Vinh Bao, Thuy Nguyén, An Lo, Kién Thuy, An Duong, Cét Hai,
Bach Long V7).

Huyén An Duong gom c6 16 don vi hanh chinh truc thudc, gém thi
tran An Duong va 15 x&: Lé Thién, Pai Ban, An Hoa, Hong Phong, Tan Tién,
An Hung, An Héng, Bic Son, Nam Son, Lé Loi, Pang Cuong, Héng Thai,
Pong Théi, Qudc Tuan, An Pong.

An Duong 1a mot huyén ven ndi thanh Hai Phong, c6 nén kinh té tong
hop voi1 cac nganh CN-TTCN, thuong mai, dich vy va nong nghiép déu phat
trién. Tuy khong c6 danh lam thang canh ty nhién dep nhu D6 Son, Cat Ba ...
song An Duong lai 1a mot ctra ngd trong yéu ma khach du lich dén thanh phd

Hai Phong bang duong sét va dudng bo hau hét déu phai di qua.



Nam 2008, kinh t& x3 hoi An Duong tiép tuc giit vimg nhip d6 ting
truong. Gia tr1 SXCN udce thuc hién 1a 90,2 ty déng, so voi ké hoach giao
nam 2008 1a 202 ty, dat 44,65% va so voi cung ky nam 2007 dat 122,39%, gia
tri xay dung dat 98,5 ty déng, so v6i ké hoach béng 50%, tdc do tang truong
dat 16,5%. Téng gia tri thuong mai - dich vu udc dat 185 ty déng, tang
20,36% so voi cung ky ndm 2007.

1.2.2. Co sé ha tang

Do co6 hé théng giao thong thuan loi, két cdu ha tﬁng phat trién déng bo
nhu dién, duong, truong, tram, nén huyén da sdém hinh thanh cac KCN 16n
nhu phia Bic c6 khu céng nghiép Nomura, cum cong nghiép Bén Kién, phia
Tay c6 khu cong nghiép Hai Phong - Sai Gon dang xay dung, phia Nam sé
xay dyng khu c6ng nghiép Ping Cuong. Véi tong dién tich dat ti nhién 13
gan 10.000 ha, trong d6 dat nong nghiép chiém hon 7.500 ha, dan sé cua
Huyén c6 gan 150.000 nguoi, 1.009 Cong ty TNHH va Cong ty CP dong trén
dia ban huyén, 13 HTX, 224 ho c4 thé va hang ngan ho kinh doanh cé thé
khac. An Duong tuy con phang phat bong dang mot huyén ndng nghiép
nhung vé co ban dd c6 nén cong nghiép, thwong mai va dich vu rat phat trién.
Vé6i thé manh ndy, An Duong khéng chi dong gop tich cuc vao nén kinh té
Hai Phong, ma con 1am tot cong tac an sinh xa hoi, giai quyét viéc lam cho rat
nhiéu lao dong trong toan huyén. Hién tai, An Duong c6 100% dudng giao
théng cac x&, thi trdn dugc rai nhua, cic ngd xom timg budc duoc bé tong
hoa, c6 31/56 truong dugce cong nhan chuan quéc gia, cac nha tré dugc xay
dung va stra chira dam bao tinh my quan, xting dang la moi1 truong trong lanh
cho mam non dat nudc, co 16 tram y té xa, thi tran dugc cong nhéan chuan
qudc gia.

N6i d¢én An Duong, nguoi ta con vi nhu mot chiée 4o gidp ciia thanh
phé Hai Phong. Vi vay, moi su phat trién, ting truéng ctia An Duong déu anh

huong tryc tiép dén thanh phd Cang. Sy phat trién cta cac khu cong nghiép



va cac nha may da 1a tién dé dé nganh thuong mai - dich vu cta huyén phat
trién. Céc loai hinh dich vu méi ra doi nhiéu va cé chiéu hudéng phat trién on
dinh d3 gop phan thuc diy mang ludi dich vu thwong mai, xay dung, buu
chinh vién thong cua huyén phat trién nhanh chéng. Toan huyén c6 15 diém
buu dién van hoa xa véi 21.500 thué bao ¢ dinh va 7.800 cb dinh khong day,
binh quan 17 may/100 dan.

Pé chuan bi cho cong cude cong nghiép hod, hién dai hod néng nghiép
noéng thén, thi dién phai di truéc mot bude. Trong nhitng nim gan day, hé
théng dién nong thon cua huyén duoc nang cip, cai tao tot, dap ung kip thoi
vé chat luong, s6 luong khong chi véi dién dung trong san xuit ma con ca
trong sinh hoat, tiéu ding. Hién nay, 100% sb ho dan trong huyén dugc ding
lu6i dién qudc gia, toan huyén co 109 tram bién ap véi tong cong suat 22.190
KVA, 18 don vi cung tng dién. Véi “von liéng” nay, budc dau, nganh dién da
dap tmg dugc nhu cau hién nay cta toan huyén. Khong nhimng thé, An Duong
con 1a mot huyén sém dugc cép nudc sach, voi khodng trén 80% dan s6 duogc
str dung nude sach, vé sinh, tao diéu kién thuan lgi cho sinh hoat va ché bién,
bao quan hang héa néng san.

Song hanh cing su phat trién ciia kinh té huyén, nganh xay dung An
Duong ciing dang da di 1én, phan dau du ning luc xay dung cic co sd ha tang
dam bao chit lugng nhu giao thong ndng thon, xay dung cac nha cong so,
truong hoc, nha tré, mau giao... dam bao k¥ thuat, my thuét va canh quan quy
hoach kién tric. Diéu nay cang hd tro cho cac dy an 1én nhu duong giao
thong, du an cac khu cép dat dan cu va dic biét, cac cong trinh trong diém cua
Huyén dugc cha trong dau tu hon, 1am co s¢ thac déy cho su phat trién, nang
cao nang luc canh tranh cua dia phuong.

1.2.3. Hién trang dan cw

Huyén An Duong rong 98,3196 km® va c6 gan 150 ngan dan (nim

2008)



Mat d6 dan s6 1526 ngudi/km?

Téc do tang truong dan sé 1,5 %

1.2.4. Phwong hwéng phat trién kinh té xi héi
1.2.4.1. Phwong hwéng phdt trién kinh té

Nam 2009 va cac giai doan tiép theo, An Duong tiép tuc chu trong phat
trién cac nganh c6 thé manh, dong thoi, phat trién kinh té hop tac xa két hop
voi ung dung khoa hoc cong nghé, nham tao moi trudng san xuét o6n dinh va
hiéu qua, gan két v6i phat trién cac nganh nghé, lang nghé, gop phan phat
trién nganh Cong thuong phuc vu cdng nghiép hoa, hién dai hoa nong nghiép
néng thon, xay dung huyén phat trién nhanh, toan dién, viing chéc, véi co cau
kinh té “Cong nghiép xdy dung - Dich vu thwong mai - Noéng nghiép” cuing
phat trién.
1.2.4.2. Phwong hwéng phdt trién xa hoi

- Trong nhitng nam tiép theo huyén tiép tuc day manh viéc xay dung
hoan thién hé théng dudng giao théng trong thén x6m, phan diu dén nim
2010 c06 100% duong thon xom dugc bé tong hoa.

- Pay manh quaé trinh d6 thi hod tai cac x& ven cac quan noi thanh nham
nang cao doi sbng cho nhan dan, dap tng nhu cau nha &, vui choi giai tri cho
nhan dan.

1.2.5. Hién trang mit biang khu dé thi An Pong

Khu d6 thi An Pdng nam trong du &n do thi hoa cua ban quan Iy du an
thanh phé duoc quy hoach trén mot dién tich nho khoang 50 ha, thudc dia
phan x4 An Pdng - An Duong - Hai Phong. Co so ha tang khu dé thi duoc
xay dung tir nam 2006 duy kién s& hoan thanh va dua vao sir dung hoan toan
vao nam 2011. Khu db thi dua vao st dung du kién s& dap tmg nhu cau nha ¢
cho khoang hon 500 h¢ dan.

Mt bang khu d6 thi duoc cit doi boi tinh 16 188 trong dé co s ha tang

c6 thé duoc phan loai nhu sau:



- Khu biét thyu cao cip c6 tong dién tich khoang 6,1 ha chiém khoang
10,5% dién tich khu d6 thi. Khu nay dugc phan chia thanh cac 16 dt phuc vu
nhu cau dit & cho céc ho giau c6 nhu cau. Céc biét thu dugce xay dung kiéu
nha vuon c6 kién tric hién dai tir 3 - 4 tang.

- Khu chung cu 6 ting duoc quy hoach tap trung vé phia Bong Nam
khu d6 thi voi tong dién tich trén mat bang 1a 4,7 ha chiém khoang 8,13%
dién tich toan khu d6 thi. Khu nay l1a cac ddy nha cao ting gdm nhiéu don
nguyén trong do cac phong dugc thiét ké giong nhau. Khu chung cu dap tng
nhu cau nha & cho khoang 360 ho gia dinh v&i mirc séng thuong tir trung binh
dén kha gia.

- Nha tré dugc xay dung phia Tay Bac khu do thi. Nha tré dugc thiét ké
két hop vuon tré va xay dung trén mot dién tich khoang 5800 m? trong d6 bao
gom nha bao vé, nha tré thiét ké 1 tang va khu céng vién vui choi cia cac
chéu.

- Khu d6 thi c6 mot nha hang béach hoa duoc b tri xen giira cac khu
dan cu nham dap tng nhu cau mua ban hang ngay cua nhan dan. Nha hang
bach hoa duoc thiét ké gom 2 ting c6 tong dién tich str dung khoang 8500 m?.

- Khu nha hang va cho duoc quy hoach gan khu chung cu cao tang.
Nha hang 1a noi phuc vu nhu cau in udng cho can bo, cong nhan khu cong
nghiép va nhitng nguoi dan ¢ nhu cau. Nha hang con 1a noi phuc vu t6 chirc
tiéc cudi, hoi ... Khu chg c6 dién tich khoang 4000 m? duoc chia thanh nhiéu
gian hang nho c6 thiét ké mai che.

- Khu cbng vién thé thao chiém mot dién tich kha 16n trén mat bang
khu d6 thi voi 7,25 ha (chiém 12,5% dién tich khu d6 thi). Khu thé thao bao
gom:

+ Sa&n van dong cap huyén véi stc chira khoang 10.000 chd ngdi. Phu
tai dién chu yéu Ia chiéu sang, ngoai ra cac phong diéu hanh cé thém quat,
diéu hoa khéng kh.



+ Nha thi ddu dugc xay dung nhdam muc dich phuc vu cac hoat dong
thé duc thé thao cap huyén. Nha thi ddu dugc xay dung trén mot dién tich
4200 m%. Phu tai dién & day ngodi phuc vu chiéu sang, quat mat con cé cac
thiét bi am thanh, may lanh trong cac phong diéu hanh, cac thiét bi phuc vu
cho cbng tac vé sinh nhu may hat bui, may théng gid. ..

+ Bé boi va khu phuc vu bé boi dugc quy hoach trén mot dién tich
khoang 2500 m?. Phu tai dién chu yéu Ia chiéu sang va cac may bom (cong
suat nho).

+ Khu vyc san tennis gom 3 san, mdi san dugc xay dung trén dién tich
khoang 600 m?. San tennis c6 yéu cau vé chiéu sang rat cao dé cé thé phuc vu
ca budi tdi. Bén canh 1a khu phuc vu san tennis c6 dién tich khoang 550 m?
day 1a noi tap trung va nghi ngoi cua cac van dong vién. Dién nang chu yéu
phuc vu chiéu sang .

+ Khu nha diéu hanh chung cua toan khu cdng trinh thé thao duoc thiét
ké 1 ting véi dién tich st dung khoang 1.000 m?,

- Ngoai ra trong khu d6 thi con c6 cac bai d6 xe nam rai rac trén cac
ving. Gan c4c khu chung cu déu c6 céc san thé thao nhu cau 16ng, bong
chuyén.

Cac chi tiéu phan bo va st dung dat duoc tong hop va cho trong bang

duai day:
Chi tiéu sir dung dat Dién tich (ha) | Phan trim

Pat xdy dung biét thu 6,1 12.2
Pat xdy dung chung cu 4,7 9.4
Dat xdy dung cong trinh thé thao 7,25 14.5
Pat gianh cho thuong mai va dich vu 4 8
Pit gianh cho cong trinh giao thong 10,8 21.6
Pat xdy dung nha tré 0,58 1.16
Pat gianh cho cong vién va cdy xanh 16,57 33.14




Chwong 2

XAC PINH PHU TAI TiNH TOAN CHO KHU
PO THI AN PONG

2.1. PHAN VUNG PHU TAI
2.1.1. Co sé dé phan vung phu tai:

Pic diém cua khu d6 thi l1a dan cu dong séng tap trung trén mot dién
tich nho hep vi vay mat d6 dan sb rat 16n. Diéu d6 din dén mat do phu tai
dién ciing I6n. Hon nita mirc séng cua dan cu noi do thi nhin chung 14 rat cao
nén suat phu tai cho mdi ho tiéu thu ciing 16n. Vi vay trong thiét ké cung cap
dién cho khu do thi ta nén xay dung cac tram bién &p cong suat nho dua dén
gan phu tai, diéu d6 ¢ y nghia:

- Ban kinh hoat dong cta cac tram bién &p (hay ludi ha ap) khong qua
16n (< 250m) dé dam bao d6 sut &p cho phép cudi duong day.

- Cong tac thi cong, xay dung dé dang.

- Giam t6n that dién nang, dién &p trén ludi ha &p, vira dé quan ly, van
hanh va nang cao do tin cay cung cap dién. Vi khi mot tram nao d6 gap su cb
thi chi mat dién tai mot ving nho.

2.1.2. Phan ving cho khu d6 thi An Pong - An Dwong - Hai Phong

Can cir vao mat bang tong thé cua khu db thi, can cir vao su can thiét
cuia Viéc phan viing phu tai ta ¢6 thé phan chia khu dé thi theo hai phuong &n

- Phuong 4n 1 phan thanh 5 viing phu tai, thong s6 dija ly cua timg ving

duogc thong ké trong bang 2.1.



Bang 2.1. Bang phan vung phu tai theo phuong an 1

Viing Tén 16 dat S6 lugng | Ponvi | Loaiphy tai
BT7 20 ho Sinh hoat
BT8 20 ho Sinh hoat
Vung 1
BT9 28 ho Sinh hoat
Cong trinh thé thao 72500 m? Cong cong
BT1 14 ho Sinh hoat
BT2 16 ho Sinh hoat
Vung 2
Nha tré 150 chau Cong cong
Bach hoa 8532 m’ Thuong mai
BT3 16 ho Sinh hoat
. BT4 16 ho Sinh hoat
Vung 3
BT5 14 ho Sinh hoat
BT6 14 ho Sinh hoat
A 96 ho Sinh hoat
B 72 ho Sinh hoat
Vung 4
Cho 4000 m’ Thuong mai
Nha an 500 m? Thuong mai
. C 96 ho Sinh hoat
Vung 5
D 96 ho Sinh hoat
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- Phuong 4n 2 phan thanh 7 viing phu tai, thdng sb dija ly cua timg ving

dugc thong ké trong bang 2.2.

Bang 2.2. Bang phan vung phu tai theo phuong an 2

Vung Tén 16 dat S6 luong | Don vi Loai phu tai
. BT9 28 ho Sinh hoat
Vung 1
Cong trinh thé thao 37000 m? Cong cong
. BT7 20 ho Sinh hoat
Vung 2
BT8 20 ho Sinh hoat
BT1 16 ho Sinh hoat
BT?2 16 ho Sinh hoat
Vung 3 Nha tré 150 chéau Cong cong
Cong trinh thé thao 35500 m? Cong cong
Bach hoa 8532 m’ Thuong mai
BT3 16 ho Sinh hoat
BT4 16 ho Sinh hoat
Vung 4
BT5 14 ho Sinh hoat
BT6 14 ho Sinh hoat
. A 96 ho Sinh hoat
Vung 5
B 72 ho Sinh hoat
Cho 4000 m’ Thuong mai
Vung 6 Nha in 500 m? Thuong mai
D 96 ho Sinh hoat
Vung 7 C 96 ho Sinh hoat
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2.2. TINH TOAN PHU TAI [2]
2.2.1. Phu tai sinh hoat

Phu tai sinh hoat & phu tai quan trong nhat cia khu db thi, loai phu tai
nay co trong tat ca 5 ving phu tai da chia. Cac ho tiéu thy dién sinh hoat gom
hai ddi tugng:

- Céc ho sbng trong cac khu chung cu hau hét c6 muc séng kha gia.
Pién nang ngoai phuc vu cho chiéu sang sinh hoat, tivi, quat con dung cho
cac thiét bi tiéu thu dién véi cong suat 16n nhu ban 13, may giat, binh tim
nong lanh. CONng suat dat caa cac ho nay thudng nam trong khoang 4 - 5 kW,
suat phu tai tinh toan lay bang 2,5 (kW/ho)

- Céc ho biét thu cao tang c6 muc song cao hon voi day du tién nghi
hién dai trong d6 c6 10 sudi mia dong, 10 nudéng thirc an, diéu hoa nhiét do
mua hé, may hit bui, may cit co xén cdy, may bom phun nuée. Cong suat dat
ctia cac ho nay thuong tir 6 - 8 KW, suét phu tai tinh toan lay bang 4 (kW/ho).

Dbi véi loai phu tai ndy toi ding phuong phép tinh toan phu tai theo
suat tiéu thy cong suat va hé sé dong thoi.

Cong suat tinh toan dugc xac dinh theo cong thirc:

Py = 1Py (KW) (2-1)
Trong do:

n: sb ho tiéu thy (ho)

Po: suat phu tai tinh toan cho mot ho (kW/ho)

kg hé sb xét dén xac suét dong dién déng thoi cia cac hd. Péi vai

nhom thy dién dong nhat hé s6 dong thoi duoc xac dinh theo cong thirc:

=28 (2-2)

p: xac suat dong dién cua phu tai

Trong do:

q: xac suat khong dong dién
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B: hé sb tan lay tir 1,5+ 2,5

n: s6 thu dién
2.2.1.1. Tinh todn phu tdi theo phwong an 1:

Chon mét ving phu tai bat ky dé tinh toan gia st chon ving 4. Cac
vung khac tinh todn hoan toan tuong tu.

Hé sb dé)ng thoi dugc xac dinh theo cong thuec:

=+ |2 (2-3)

Do khéng c6 s6 liéu chinh x4c dé tinh toan xéac suat dong dién cua phu
tai nén qua tham khao céc tai liéu va cac khu do thi khac toi liy xac suat dong
dién ban ngay 1a p" = 0,3; x4c sudt dong dién ban dém 1a p® = 0,75; hé s tan
B=1,7.

- Hé sb dong thoi ngay la:

n N p".q" 0,3.0,7
k."=p"+43,/——— =0,3+17,]———— =0,36
a =P ﬁwf - w/ 168

- Hé s dong thoi dém 1a:

d ~d
ko' = p’+ P~ 075417 /% =08
n

- Phu tai sinh hoat tinh toan ban ngay cua vung 4 la:
P.." =168.0,36.2,5=1512 (kW)

- Phu tai sinh hoat tinh todn ban déém cua vung 4 la:
P’ =168.0,8.25 =336 (kW)

Phu tai sinh hoat tinh toan cua céc ving dugc tinh toan két qua cho

trong bang sau:
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Bang 2.3. Bang phu tai sinh hoat tinh toan theo phuong an 1

Viing Kai" ke | S6 hod o i P
(kW/ho) (kW) (kW)
Vung1l | 0,39 0,84 68 4 106,08 228,48
Vung2 | 0,44 0,88 30 4 52,8 105,6
Vung 3 0,4 0,85 60 4 96 204
Vung 4 | 0,36 0,8 168 2,5 151,2 336
Vung5 | 0,36 0,8 192 2,5 172,8 384

Bang 2.4. Bang phu tai sinh hoat tinh toan theo phuong an 2

ving | ke | Kea | S6h0 | P Pua

&Who) | (kW) | (kW)
Ving1 | 045 | 0,89 | 28 4 50,4 99,7
Ving2 | 042 | 087 | 40 4 672 | 1392
Ving3 | 044 | 0,88 | 32 4 563 | 1126
Ving4 | 04 | 085 | 60 4 96,0 | 2040
Ving5 | 0,36 | 0,81 | 168 25 1512 | 3402
Ving6 | 038 | 0,83 | 96 25 912 | 1992
Ving7 | 038 | 0,83 | 96 25 912 | 1992

2.2.2. Phu tai cong trinh cong cOng

Qua khao sat cho thay khu cong trinh cong cong duoc xay dung trén
mot dién tich twong ddi I6n (khoang gan 8 ha trong tong s6 50 ha dat cua khu
d6 thi). Dbi véi loai phu tai nay cdng suat tinh toan duoc xac dinh theo suat
tiéu thu cdng suat trén mot don vi dién tich. Riéng di voi khu nha tré theo sé
liéu khao sat khu nha tré dugc xay dung sé€ dap tng cho khoang 200 chau nén
cong suat tinh toan dugc xac dinh theo nhu cau tiéu thu dién trung binh phuc
vu cho mdi hoc sinh.

- Nha tré két hop vuon tré nén chon po = 0,2 (KW/chéu)
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Cong suit tinh toan khu nha tré 1a:
P, =0,2.200=40 (KW)

- S&n van dong co strc chira khoang 1000 chd ngdi. Chon suét phu tai pg
= 0,01 kW/chd.

Cong suit tinh toan can cip cho san bong la:

P.; =0,01.1000=10 (KW)

- Nha thi dau cd dién tich sir dung 1500 m? véi suét phu tai py = 0,02
KW/m?

Cong suét tinh toan can cdp cho nha thi d4u 1a:

P = 0,02.1500=30 (KW)

- Bé boi va khu phuc vu bé boi véi dién tich sir dung khoang 1500 m®.
Phu tai chiéu sang & mic thap, phu tai dong luc (may bom) kha nhé nén chon
suat phu tai tinh todn po = 0,01 kW/m?

Cong suat tinh toan can cap cho bé boi 1a:

P =0,01.1500=15 (KW)

- San tennis yéu cau chiéu sang & mirc cao cap (chon po = 0,02 kW/m?),
khu phuc vu san yéu cau chiéu sang muc trung binh (chon po = 0,01 kKW/m?).
3 s&n tennis ¢ téng dién tich 1800 m?, khu phuc vu c6 dién tich 550 m?.

Cong suét tinh toan can cp cho san tennis Ia:

P, =0,02.1800+0,01.550=415 (kW)

- Khu nha diéu hanh cua khu thé duc thé thao gém c6 6 phong trong dé
2 phong nho dién tich mdi phong 30 m® va 4 phong Ién mdi phong c6 dién
tich 60 m?. Ngoai ra con c6 2 phong bao vé mdi phong cé dién tich 18 m.
V6i cac phong co dat diéu hoa suat phu tai p, = 0,12 KW/m?, cac phong khéng
dit didu hoa suét phu tai po = 0,02 kW/m?

Cong suat tinh toan can cdp cho san khu nha diéu hanh 1a:

Poy = 2.30.012+ (4.60+2.18).0,02=12,72 (KW)
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2.2.3. Phu tai cac trung tam thwong mai cua khu do thi

- Khu bach hoa gém 2 tang véi dién tich st dung khoang 3000 m® Phu
tai chit yéu 1a chiéu sang va quat mat. Cong suat tinh toan duoc tinh theo suat
tiéu thu cong suat tren mot don vi dién tich véi pe = 0,02 (KW/m?)

Pusn = 0,02.3000 = 60 (KW)

- Khu nha hang gém mot tang duoc xay dung dé dap ung nhu cau an
udng cho khoang 150 khéach. Qua khao sat nha an duoc xép vao loai bac trung
véi suat phu tai tinh toan 12 50 (W/1khach)

Dodé:  Puun=0,05.150 = 7,5 (kW)

- Khu cho gém nhiéu gian hang véi tong dién tich sir dung khoang
4000 m?. Pién nang ¢ day cha yéu phuc vu cho chiéu sang va quat mat voi
cdng suat nho. Can cir vao sb liéu khao sat, can ctr vao céc tai lidu tham khao
t6i chon suat phu tai tinh toan cho khu vuc nay 1a 10 (W/m?)

Do do:

10.4000
Pic = 1000 40 (kw)

2.2.4. Phu tai chiéu sang dwong pho va cac noi cong cong [1], [2]
2.2.4.1. Chiéu sing dwong pho:
Theo phuong phap ty s6 R bai toan dat ra nhu sau:
Chiéu rong duong | = 8m, mat duong phu trung binh, do choi trung

binh can thiét ké 13 Ly, = 2 cd/m?, chiéu cao dén du dinh 1a h = 12m, tim nhd

e T

! N

[ NP
/ \/ \
,;fAR |

= A

/ | \\

/

o N
|2,4m]| 5,6m |

racuadeénlaa=24m.
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+ X&c dinh hé sb st dung
Véia=24mvah=12m co:

1-a_8-24 4467551, —0164
h 12

a =%=0,24—> . =0,05

h
Do do f,=0,164 + 0,05 = 0,214
Bo dén c6 chup loai vira, bd tri dén mét phia, d6 déng déu theo chiéu

doc ctia do chéi doi hoi ty s6 %ss’,s tirc 1a voi h = 12m, khoang cach cuc dai

la 42m.

Hé s6 sur dung bang 0,214; ty s6 R = 14, quang thong cua mdi dén khi
lam viéc la:
_lel,R 842214
f 0,214

) =40904m

u

Chon dung dén natri cao ap 400W - 47000Im
Vi bo den nay do chai trung binh duoc xac dinh la:

_®.f, 470000,214
® " leR 8.42.14

Véih=12m, e =42m, Ly = 2,14 Cd/mz, val.SL=32taclap=329
vah’=10,5 do do:
G=32+097log214+4,41l0g10,5-1,46l09g24,4 = 6

=214(cd /m?)

gia tri chip nhan duoc véi cp chiéu sang yéu cau.

Pbi voi duong rong 14m, 16p phu mat dudng trung binh, do chéi yéu
cau 1a 2 cd/m2, chiéu cao dén du dinh 1a 8m. Chon dung cac bo deén cua hang
Philips thudc loai ¢6 chup sau co6 ty s6 R = 14 va ta chon kiéu HGS c6 chi dan

anh sang kem theo.
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14m

Khoang cach cuc dai gitra cac dén lae =3.h =3.8 = 24m
Hai dén d6i dién nhau cd cing hé sé sir dung phia trudc, vi a =0 nén

P14 445
h 8

Déi véi bo dén HGS 201/212 ¢6 hai bong 125W, hé s6 st dung 0,38
Véi kiéu chi c6 mot dén 250W, hé s6 sir dung bang 0,46
Vi dién tich mat duong duogc chiéu sang bang ca hai dén, quang théng
can phai c6 ciia mdi bo den.
114.24.14.2

- Phuong &n 1x250W ¢c0 & = ==——""—"= =10226m
2 046

Quang thong cua dén nay 1a 14000lm, do roi cao hon 37% so véi yéu cau,
khong can bd tri nhiéu dén hon .

- Phuong &n 2x125W c6 @ = %% —12379m

2 bong 6501m 14 thich hop, phuong &n nay cd lgi 1a giam cong suat tiéu
thu di mot ntra vao ban dém. Khi mat do xe ¢6 giam ma van duy tri do roi déu
nén ta chon phuong an nay.

Chi sé tién nghi c6 gia tri:

G =5,4+0,97log2+4,41l0og6,5-1,46l0g84 = 6,5

Déi voi duong rong 22m:
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Dai phan cach rong 2m, hai lan dudng mdi bén rong 10m, mit dudng
phu trung binh. Chon phuong phép bd tri dén theo truc dudng, cac bd dén
chon Kiéu chup vira, chiéu cao dén 12m, d6 nhé ra caa dén 1a 0,5m.

Tuan theo céc diéu kién do choi dong déu theo chiéu doc dan dén can
chon khoang cuc dai 12 3,5 x 12 = 42m.

Hé s6 sir dung duoc xé&c dinh bang vi du véi tuyén dudng bén trai cé
tong quang théng do mdi dén phét ra trén tuyén duong day nay.

V61 bo déen bén tréi g:

1,5m
g d -
f1 £37
| 4
/|
/| c
/| N
/ | I
s |
s |
d |
o
— |
10m m|  10m
+ Canh truéc: 1=a_10-05 479 ,¢ —025
h 12
+ Canh sau: %:%:o,m% f, =0,02

+ He¢ s6 st dung bén tréi: f,, = f, + f, = 0,27
Véi bo dén bén phai d:

~10+2+05

+ Canh sau: =104 — f, =0,28

o>l

_ 2+0’5:0,2—> f, =0,07

+ Canh sau:
12

gl o)

+ Heé sb st dung bén phai: f,q = f; - f, = 0,14
Do d6 hé s6 sir dung bang: f, = f,q + f,g = 0,41
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Quang théng ban dau cua dén bang:

_leLR 1042214
1 0,41

() =28683m

u

Chon dung dén Natri cao ap 250W - 25000Im
Khi d6 dé dat do chéi trung binh 2cd/m? khi 1am viéc thi khoang céch
gitra hai dén lién tiép phai la:
o @f, _ 25000041
L, R  10.2.14

=36,6m

Chi s6 dic trung cua b dén ISL 1a 3,8, chi sé tién nghi:
G=38+0,97log2+4,41l0g10,5-1,46log27 = 6,5
Hé thong dén chiéu sang duong phd tinh toan theo hai phuong an nhu
sau:
- Phuong &n 1:
Vung 1:

+ Puong 8m theo tinh todn & trén chon dung dén natri cao ap 400W -

47000Im, chiéu cao dén 1a 12m, dén duoc dat 1 phia duong véi khoang céch
gitra hai dén lién tiép 1a 42m. Theo sb liéu théng ké ¢ trén ving 1 c6 tong
chiéu dai duong loai ndy 1a 1064m nén sé luong dén can dung cho loai duong

nay la: %"+1: 27 (dén)

+ Puong 14m chon dung dén HGS 201/212 cé hai bong 125W -
6500Im, chiéu cao dén la 8m, dén duoc bé tri hai bén dbi xtémg. Ving 1 c6
tong chiéu dai loai duong nay 14 410m nén tong s6 dén can dung cho loai
duong nay la:

(%) +1).2 =36 (dén)

+ Puong 22m khong di qua vung 1
Cac vung con lai tinh todn twong tu két qua tong hop hé théng dén

chiéu séng cua céc ving cho trong bang sau:
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Bang 2.5. Bang tong hop hé théng chiéu sang theo phwong &n 1

. Chiéu rong | Chiéu dai K.cach | So6
\Vung Loai den
duong (m) (m) luong

8m 1064 400W-47000Im 42 27

Ving 1
14m 410 2x2x125W-6500Im 24 36
8m 454 400W-47000Im 42 12

Vung 2
14m 110 2x2x125W-6500Im 24 12
8m 780 400W-47000Im 42 20
Vung 3 14m 100 2x2x125W-6500Im 24 10
22m 410 2x250W-25000Im 37 24
8m 830 400W-47000Im 42 21

Vung 4
22m 236 2x250W-25000Im 37 16

- Phuong 4n 2:

Tuong tu phuong an 1, hé thong deén chiéu sang bo tri theo phuong an 2

nhu sau:

Bang 2.6. Bang tong hop hé thong chiéu sang theo phuong &n 2

Chiéu rong | Chiéu dai K.cach | S6
Vung Loai den
duong (M) (m) (m) | luong
8 1064 400W-47000Im 42 27
Vung 1
14 410 2x2x125W-6500Im 24 36
8 454 400W-47000Im 42 12
Ving 3
14 110 2x2x125W-6500Im 24 12
8 780 400W-47000Im 42 20
Vung 4 14 100 2x2x125W-6500Im 24 10
22 410 2x250W-25000Im 37 24
. 8 830 400W-47000Im 42 21
\Vung 5
22 236 2x250W-25000Im 37 16
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+ Tong hop phu tai chiéu sang duong phé theo phuong &n 1:

Pic diém cua phuy tai chiéu sang duong phd 1a chi 1am viéc ban dém
véi hé sb ddng thoi bang 1 nén cdng suit tinh todn bang tong cong suat dat
ctia cac bong dén. Cong suat tinh todn cua phu tai chiéu sang duong phé caa
ving 1 duoc tinh bang: 27.0,4 + 36.2.0,125 = 19,8 (kW). Céc vung khéc tinh
toan tuong tu, két qua duoc tong hop trong bang dudi day:

Bang 2.7. Bang tong hop phu tai chiéu sang duong phé theo phuong an 1

. Chiéu rong | Chiéu dai _ S6 Py
\Vung Loai den
duong (m) (m) luong | (KW)
8 1064 400W-47000Im 27
Vung 1 19,8
14 410 2x2x125W-6500Im 36
8 454 400W-47000Im 12
Ving 2 7,8
14 110 2x2x125W-6500Im 12
8 780 400W-47000Im 20
Vung 3 16,5
14 100 2x2x125W-6500Im 10
22 410 2x250W-25000Im 24
8 830 400W-47000Im 21
Ving 4 12,4
22 236 2x250W-25000Im 16
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Bang 2.8. Bang tong hop phu tai chiéu sang duong phé theo phuong &n 2

} Chiéu rong | Chiéu dai S6 Py
\Vung Loai den
duong (m) (m) luong | (KW)
8 1064 400W-47000Im 27
Vung 1 19,8
14 410 2x2x125W-6500Im 36
. 8 454 400W-47000Im 12
\Vung 3 7,8
14 110 2x2x125W-6500Im 12
8 780 400W-47000Im 20
Vung 4 14 100 2x2x125W-6500Im 10 16,5
22 410 2x250W-25000Im 24
8 830 400W-47000Im 21
Vung 5 12,4
22 236 2x250W-25000Im 16

2.2.4.2. Chiéu sdng cdc noi cong cong

Cac noi cong cong can chiéu sang trong khu do thi bao gom céc 16i di
trong cong vién, bd hd, 16i di vao cac khu chung cu, cac bai dd xe, cac khu
cay xanh duong dao... Vi loai phu tai chiéu sang nay dé don gian em tinh
toan theo suat phu tai trén mot don vi chiéu dai duoc chiéu sang.

Theo quy hoach cua khu db thi dién tich dit gianh cho céng vién va cay
xanh 1a khéa 16n (16,57ha) chiém 33,14% dién tich dat caa khu d6 thi. Khu
cdng vién va cay xanh c6 vi tri nam trai dai va bao quanh.

+ B4 tri hé thong chiéu sang noi cong cong theo phuong an 1

Can ctr vao mit bang thuc té va viéc phan ving phu tai trén day em du
dinh s& lay dién tir tram bién &p ctia viing 2 dé cap dién cho céc phu tai chiéu
séang thudc khu vuc cdng vién va bd hd nam phia trai cua tinh 16 tinh theo
chiéu di cau Binh. Khu nay c6 dién tich khoang 10ha. Hé théng dén chiéu
sang duoc bd tri quanh bo hd ¢ chu vi 840m va cac 16i di trong cong vién voi

tong chiéu dai 960m. Tong chiéu dai duoc chiéu sang la 1800m.
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Phan khu cong vién con lai véi dién tich khoang 6,57ha s& dugc cap
dién tir tram bién 4p cua ving 3. Tong chiéu dai 16i di can chiéu séng trong
cbng vién la 960m.

Khu cay xanh dudng dao va bdi db xe quanh céc chung cu c6 tong dién
tich khoang 1,6ha duoc cip dién tir tram bién &p cua ving 4. Tong chiéu dai
16i di 1a 900m.

Suét phu tai tinh toan cho loai phu tai ndy po = 10(kW/km)

Két qua tinh toan phu tai chiéu sang noi céng cong cua ving 2, 3 va 4
dugc tong hop trong bang dudi day:

Bang 2.9. Bang tong hop phu tai chiéu sdng noi cong cong theo phuong an 1

. Chicu dai Po Py
\Vung ,
161 di (km) | (kW/km) (kW)
Vung 2 1,8 10 18
Vung 3 0,96 10 9,6
Vung4 0,9 10 9

Bang 2.10. Bang tong hop phu tai chiéu sdng noi cdng cong theo phuong &n 2
Chiéu dai Po Py

V8 i ey | (ki) | (k)
Ving 3 1,8 10 10
Viing 4 0,96 10 9,0
Ving 5 0,9 10 i

Cac phu tai chiéu sang duong giao théng va chiéu sang cac noi cong
cong déu lam viéc ban dém vai hé s6 dong thoi bang 1 nén két hop bang 1.3
va bang 1.4 ta tong hop phu tai chiéu sang chung cho timg viing. Két qua cho

trong bang sau:
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Bang 2.11. Bang tong hop phu tai chiéu sang theo phuong an 1
Vung Ving 1l | Vung 2 | Vung 3 | Vung 4 | Vung 5
Pics (KW) 19,8 25,8 26,1 21,4 0

Bang 2.12. Bang tong hop phu tai chiéu sang theo phuong an 2

Vung Vung 1 | Vung 2 | Vung 3 | Vung 4 | Vung 5 | Vung 6 | Vung 7

Pics (KW) | 19,8 0 25,8 26,1 21,4 0 0

2.3. DU BAO PHU TAI [2], [5]
2.3.1. Cac phuwong phap du bao phu tai dién

C6 nhiéu phuong phép du béo phu tai dién, mdi phuong phép c6 nhimg
uu nhuoc diém va do chinh xac riéng, vi vay tuy theo timg muc dich, yéu cau
ma nguoi ta lua chon phwong phép, trong nhiéu trudng hop ¢6 thé st dung hai
hay nhiéu phuong phap dé nang cao do chinh xac va do tin cay cua du bao.
Céc phuong phap du bao phu tai thuwong gap la:

+ Phuong phap so sanh d6i chiéu va phuong phap chuyén gia

+ Phuong phap tinh truc tiép

+ Phuong phéap ngoai suy

+ Du béao phu tai theo phuong phap hé s vuot trude

+ Phuong phap du bao dua trén von dau tu
2.3.2. Du bAo phu tii khu dé thi An Pong

Do dic diém 1a khu d6 thi méi nén khong thé c6 so liéu thong ké veé
murc d6 str dung dién cu thé qua cac nam vi vay chi c6 thé can ctr vao nhip do
phat trién kinh té chung cua toan huyén dé xac dinh hé sb vuot trude. Chon hé
sb vuot trude trong giai doan hién tai 1a k = 1,1. Theo s6 liéu khao sét toc do
tang truong kinh té chung cua toan huyén du kién dén nim 2016 1a 110%.
Khu d6 thi du kién duoc str dung hét vao nam 2011. Vay tong san luong dién

nang tiéu thu nam 2016 tinh theo san luwgng dién nang nam 2011 la:

110
A2016 =k ﬁ Azon = 1!1-1’1-A2011 (2'4)

-5 -



+ Dbi véi cac phu tai chiéu sang, phu tai cac trung tdm thuwong mai
dugc thiét ké dap ung day du sé& khdng tang hoic ting khong dang ké.

+ Phu tai sinh hoat s& tang theo mirc d¢ tang trudng Kinh té do doi séng
dugc nang cao kéo theo céc thiét bi dién dung trong sinh hoat ciing da dang,
phong pha hon.

+ Theo cOng thirc tinh toan nhu trén, phu tai sinh hoat tinh toan ctia cac
ving nam 2016 theo phuong an 1 nhu sau:

Vung 1: Pd 06 =11.11.1068 =129,23 (KW)

P 0 =11.11.22848 = 276,46 (KW)

Céc vung khac tinh toan tuong tu, két qua cho trong bang 2.13 va 2.14.
Bang 2.13. Bang du b4o phu tai sinh hoat dén nam 2016 theo phuong an 1.

Ving | kan | kee | S6HO o P Pua
(kW/ho) (kW) (kW)
Vungl | 0,39 | 0,84 68 4 129,25 276,49
Vung?2 | 0,44 | 0,88 30 4 63,88 127,76
Vung3 | 04 0,85 60 4 116,13 246,87
Vung 4 | 0,36 0,8 168 2,5 182,91 406,53
Vung 5 | 0,36 0,8 192 2,5 209 464,67

Bang 2.14. Bang du b&o phu tai sinh hoat dén nam 2016 theo phuong an 2.

ving | ke | ke | S6ho | " P P
(kW/ho) (kW) (kW)
Vungl | 045 | 0,89 28 4 61 120,62
Vung?2 | 0,42 | 0,87 40 4 81,31 168,43
vVung 3 | 0,44 | 0,88 32 4 68,15 136,3
Vung 4 0,4 0,85 60 4 116,16 246,84
Vung5 | 0,36 | 0,81 168 2,5 182,95 411,64
Vung 6 | 0,38 | 0,83 96 2,5 110,35 241,03
Vung 7 | 0,38 | 0,83 96 2,5 110,35 241,03
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2.4. TONG HQP PHU TAl

Téng hop phu tai 1a mot budce rat quan trong trong tinh toan thiét ké
cung cap dién. Can cir vao két qua tong hop phu tai dé chon dugc cong suat
may bién ap phu hop véi yéu cau lugng tai can cung cip. Két qua tong hop
phu tai con la co sé dé tinh toan chon day dan va cac khi cu dién dé dam bao
an toan va tin cay trong qua trinh lam viéc.

pé dap ung nhu ciu cua cac phu tai khu do6 thi hién tai va giai doan dén
nam 2016 em tién hanh tong hop phu tai cho nam 2011 va nim 2016 dé lam
cin ct chon dung lugng mdy bién ap clia cac tram bién ap tiéu thy.

Déi voi cac ving co nhiéu nhoém phu tai khac nhau cong suat tinh toan
ctia ving duoc tinh toan theo phuong phap cong sé gia gitra cac nhom phu tai.

*) Tong hop phu tai nam 2011

- Theo phuong &n 1: Gia st tinh toan cho ving 1 gom 2 loai phu tai 12
phu tai sinh hoat va phu tai céng cong.

+ Phu tai sinh hoat gom 3 khu biét thy BT7, BT8, BT9 c6ng suat tinh
toan theo bang 1.3 12 Py, = 106,08 (KW), Pgip = 228,48 (KW).

+ Phy tai cdng cong bao gom: san thé thao, nha thi dau, bé boi, san
tennis, nha diéu hanh. Cong suat tinh toan cua céac thy dién nay dugc tong hop
trong bang 2.15.

Bang 2.15. Tong hop phu tai cac cong trinh thé thao
Loai TD | San bong | Nha thi dau | San tennis | Bé boi | Nha diéu hanh
Py (KW) 10 30 41,5 15 12,72

Do tinh chat 1am viéc cua cac thu dién ndy chu yéu l1a phu tai chiéu
sang nén em dung phuong phap hé sd dong thoi dé tong hop nhém phu tai
ngay. Qua tham khao em chon hé s6 dong thoi caa cac phu tai ban ngay trong
khu vuc la k,,, =0,35; ban dém la k,,, =0,8. Do do:

Pocn = Kazn D Py = 0,35.(10+30+415+15+12,72) =38,23 (KW)

Pocs =Kasa D P =08.(10+30+415+15+12,72) = 87,38 (KW)
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Qua s liéu tinh toan trén cho thdy cong suit tinh toan ban dém cta cac
loai phu tai 1a cong suat 16n nhat nén phu tai tinh todn cia vung 1a tong hop
ctia cac phu tai xét vao thoi diém ban dém.

Cong suat tinh toan 16n nhat cua timg loai phu tai cua cic ving dugc
cho trong bang 2.16 va 2.17.

Bang 2.16. Bang tong hop phu tai timg loai theo phuong an 1.

. Psh Pcc P Pcs
\Vung
kW) | (kw) | (kW) | (kW)
Vung 1 | 228,48 | 87,38 0 19,8
Vung 2 | 105,6 0 60 25,8
Vung 3 | 204 0 0 26,1
Vung4 | 336 0 47,5 21,4
Vung5 | 384 0 0 0

Bang 2.17. Bang tong hop phu tai timg loai theo phuong an 2.

VUng I:)SH PCC F)TM PCS
kW) | (kw) | (kW) | (kW)
Vungl | 99,7 46,18 0 19,8
Vung 2 | 139,2 0 0 0
Vung 3 | 112,6 41,2 60 25,8
Viung 4 | 204,0 0 0 26,1
Vang 5 | 340,2 0 0 21,4
Vung 6 | 199,2 0 47,5 0
Vang 7 | 199,2 0 0 0

+ Phuong én 1
Vung 1 gdm 3 loai phu tai: sinh hoat, cdng cong va chiéu sang . Tong

hop bang cach cong timg d6i mot theo phuong phép s6 gia ta co:

-28 -



0,04
p_ ¢
Psiiicer = PSHld + Apccd = PSHld +[[ c5c ] 0,41}P¢Cd
87,38\"*
PSHl+CCl = 2281 48 + T —0, 41 87,38 = 290, 63 (kW)

19,8\
P, = 290,63+ K?j -0, 41}19,8 =303,43 (KW)

Ving 2 gom 3 loai phu tai: sinh hoat, thwong mai va chiéu sang cong
cong. Tong hop tuong tu ta co:

60°\°%
Poi24mm2 2105’6+|:(?j —0,41}60=147,27 (kW)

258"
P, =147,27 {(?j —0,41} 25,8 =164,24 (KW)

Tinh toan tuong tu cho 3 viing con lai két qua tong hop trong bang 2.18
va 2.19.

Bang 2.18. Tong hop phu tai nim 2011 theo phuong an 1.
Ving | Vang1 | Vang 2
P (KW) | 303,43 | 164,24

Vung 3
220,97

Vung 4
382,4

Vung 5
384

Bang 2.19. Tong hop phu tai nam 2011 theo phuong an 2.

Vung

Ving 1

Vung 2

Vung 3

Vung 4

Vung 5

Vung 6

Vung 7

Py (KW)

144,09

199,17

221,18

354,11

218,68

199,2

*) Tong hop phu tai nam du béo (2016)

So véi nam 2011 phu tai sinh hoat nam 2016 duoc du bao gia tang, viéc
tong hop phu tai duoc tinh todn twong tu. Két qua tong hop phu tai theo hai
phuong an dugc cho trong bang 2.20 va 2.21.
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Bang 2.20. Tong hop phu tai nam 2016 theo phuong an 1.

Vung

Ving 1

Vung 2 | Vung 3

Vung 4 | Vung 5

Py (KW)

351,49

186,4 | 264,05

452,94 | 464,67

Bang 2.21. Tong hop phu tai nam 2016 theo phuong an 2.

Vung

Ving 1

Vung 2

Vung 3 | Vung 4

Vung 5 | Vung 6 | Vung 7

Py (kW)

164,96

168,43

222,87 | 264,02

425,55 | 273,53 | 241,03
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Chuong 3

LUA CHON VI TRI, SO LUQONG, CONG SUAT
TRAM BIEN AP

3.1. XAC PINH VI TRI, SO LUQNG TRAM BIEN AP
3.1.1. Céc yéu cau vé vi tri dit tram bién ap
3.1.1.1. Vi tri diit tram bién dp phdi thod mén cdc yéu ciu chinh sau ddy:

- Gan trung tdm phu tai, thuan tién cho ngudn cung cap dién dua dén.

- An toan, lién tuc cung cap dién.

- Thao tac van hanh va quan ly dé dang.

- Tiét kiém von dau tu va chi phi van hanh hang nam nhé nht.

- Ngoai ra néu c6 yéu cau dic biét nhu c6 khi an mon, bui bam nhiéu,
moi truong dé chay ... cling can luu y.

- Riéng d6i véi cac tram cap dién cho cac khu do thi thi van dé an toan
va tinh my quan ludn duoc dat 1én hang dau.
3.1.1.2. 86 lwong va cong sudt ciia mdy bién dp dwoc xdc dinh theo cdc tiéu
chudn kinh té ky thudt sau ddy:

- An toan, lién tuc cung cap dién.

- Vén dau tu bé nhat.

- Chi phi van hanh hang nam bé nhat.
3.1.1.3. Ngodi ra ciing cin luu y:

- Tiéu tén kim loai mau it nhat.

- Céc thiét bj va khi cu dién phai nhap duoc dé dang.

- Dung luong may bién ap trong mot khu vic nén ddng nhat, it chung

loai dé giam chi phi trong cong tac thi céng.
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3.2. VI TRI, SO LUQNG TRAM BIEN AP KHU PO THI AN PONG

Dua trén co so mat bang thuce té khu d6 thi An Pong cd dién tich tuong
d6i nho, phu tai dugc phan chia thanh nhiéu ving nho. Hon nita theo s liéu
tinh toan & trén trong ca hai phuong &n cong suat tinh toan cua cac ving la
khong 16n nén trong ca hai phuong an t6i chon dit cho mdi viing phu tai mot
tram bién 4p tai nhitng noi hop Iy nhét, trong mdi tram chon ding mot may c6
cong suat dam bao theo cdng suat tinh toan.
3.2.1. Phwong an 1

- Vung 1 dat tram bién 4p T1 tai vi tri phia bén trai nha diéu hanh cua
khu cdng vién thé thao vi day 1a khu dat tréng con lai sau khi xay dung nha
diéu hanh bén ngoai c6 tuong rao bao vé.

- Vlng 2 dit tram bién ap T2 tai g6c phia Dong Nam caa khu nha tre.

- Vung 3 dat tram bién &p T3 tai 15i ra tir trung tdm cua 4 khu biét thy
Cua vung giao nhau véi khu cay xanh duong dao.

- Vlng 4 dat tram bién &p T4 tai khoang dét tréng nam giira hai khu
chung cu A va B.

- \Vlng 5 dit tram bién ap T5 gan bai db xe phia sau khu chung cu D.
3.2.2. Phuong an 2

- Vung 1 dat tram bién 4p T1 tai vi tri phia bén trai nha diéu hanh cua
khu cdng vién thé thao vi day 1a khu dat tréng con lai sau khi xay dung nha
diéu hanh bén ngoai c6 tuong rao bao vé (nhu phuong an 1).

- \VUng 2 dit tram bién &p T2 canh bai dd xe gan khu biét thy BT7.

-\Ving 3 dit tram bién ap T3 tai vi tri cia tram bién ap T2 cua phuong
an 1.

- Vlng 4 dat tram bién &p T4 tai vi tri tram T3 cta phuong an 1.

-Ving 5 dat tram bién &p T5 tai vi tri tram T4 cua phuong an 1.

-\VUng 6 dit tram bién &p T6 tai vi tri tram T5 ctia phuong an 1.

- Vling 7 dat tram bién ap T7 gan khu chung cu C phia duong tinh 9.
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3.3. CHON CONG SUAT MAY BIEN AP [4]

Cong suat may bién 4p dugc chon phai Ién hon hoic bang céng suit
tinh toan toan phan (hay cong suit biéu kién) dé dam bao may bién ap 1am
viéc khong bi qué tai va ciing khéng l1am viéc qué non tai gay hao tén ning
lwong. CONg suat may bién ap thuong dugc ché tao voi gam cong suat duoc
quy chuan nén cong suat may bién ap duoc chon 14 céng suat 16n hon va gan
véi cOng suat cua phu tai tinh toan nhat.

Cong suat tinh toan toan phan duoc tinh theo cong thirc:

P

-t 3-1
Cosg (3-1)

tt

Chon cose trung binh cuia phu tai 14 0,8. Cong suat tinh toan toan phan
theo hai phuong an duogc tinh va cho trong bang 3.1 va 3.2.

Bang 3.1. Bang lya chon cong suat may bién &p theo phuong an 1.

Vung P’[t2016 COSQ S’[t SMBA
(KW) (KVA) | (KVA)
Ving 1 351,49 0,8 439,36 560
Vung 2 186,4 0,8 233 250
Ving 3 264,05 0,8 330,06 400
Vung 4 452,94 0,8 566,18 630
Vung 5 464,67 0,8 580,84 630
Bang 3.2. Bang luya chon cdng suat may bién ap theo phuong an 2.
V[mg Ptt2016 COSQ Stt SMBA
(kW) (kVA) (kVA)
Vuing 1 164,96 0,8 206,2 250
Vung 2 168,43 0,8 210,54 250
Ving 3 222,87 0,8 278,59 320
Vung 4 264,02 0,8 330 400
Vung 5 425,55 0,8 531,94 630
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. Pit2016 St SIVEN
\Vung COSQ
(kW) (kVA) (kVA)
Vung 6 273,53 0,8 341,91 400
Vung 7 241,03 0,8 301,29 320

May bién &p chon ding may do cong ty thiét bi dién Pong Anh ché tao
c6 cac théng s ki thuat cho trong bang 3.3.
Bang 3.3. Thong sb ky thuat ciia may bién ap (tra bang 1.6 [4, tr 28-29]).

S (KVA) [ AP, (KW) [ AP (KW) | 1o (%) | Uy (%)
250 0,7 3,35 1,7 55
320 038 4,09 1,6 55
400 0,93 4.9 1,5 55
560 1,06 5,47 1,5 55
630 1,3 6,24 14 55
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Chuong 4

TINH TOAN THIET KE PUONG DAY

4.1. THIET KE PUONG DAY CAO AP 22 KV [1], [4], [7]. [8]

Déi véi mang dién khu d6 thi do dic diém c6 nhiéu nha cao tang, hon
nita mat d6 phu tai day ciing 1a nguyén nhan dan dén mat do cac tuyén day
cao ap va ha &p day. Do d6 dé dam bao tinh an toan trong van hanh va tinh
tham my trong quy hoach va xay dung yéu ciu tat ca mang dién déu chon
phuong an diing cép di ngam trong dat

Dbi voi dudng cap 22KV cap dién cho cac tram bién ap tiéu thu caa khu
d6 thi do khoang cach ngan nén tiét dién cap duoc chon theo mat do dong
dién kinh té.

4.1.1. Phwong phap chung tinh toan tiét dién diy din theo J

+ Khi tiét dién day dan thay doi: str dung khi cac phu tai cach xa nhau,

mdi doan duong day ta chon mot tiét dién.

- X&c dinh dong dién truyeén tai trén cac doan dudng day:

l, = I+ S S S s = S __ R (4-1)
J3U WU Cosg, NEJSERNET cosg, J3U WU Cosg,
Trong do:
P., P,, ...P, 1a cOng suat truyén tai trén cac doan
U Ia dién 4p lay bang dién &p dinh muc
COS®1, COSQy, ... cOSO, 12 hé s6 cOng suat trén cac doan
- Can ctr vao loai day dan va Ty chon Ji
- Tinh tiét dién day dan:
F1=|—1;F2=|—2‘...F _ b (4-2)

- Lya chon tiét dién quy chuan
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- Xéc dinh t6n that dién &p thyuc té va so sanh véi gié tri cho phép (d6i
V6i c4c mang ¢ dién ap dinh mac Ugy < 35kV). Dbi véi mang ¢ nhiéu phu
tai, thoi gian Tmax Va cose khac nhau thi ta phai st dung Tmaxng V& COS@Qpq tinh
cho tirng doan.

+ Truong hop tiét dién khong thay doi trén subt chiéu dai duong day.

- Xac dinh dong dién déng tri Iy

Puong day truyén tai dong dién dang tri quy udc s& tuong duong vé

mat ton that cong suat véi duong day truyén tai dong dién thuc, ta co:

3|;%'=3?”(|f|1+|22|2+...+|n2|n) (4-3)

: 2
Ii Ii
i 1

L+l +..+1, J3U,,

N
i=1

Suy ra: a = I, +1, +...+1
1 2 n

(4-4)

Trong do: I1, lo,... I 1a dong dién truyén tai trén doan 1, 2, ...n
I3, 1o, ..., 1, 1 chiéu dai cac doan 1, 2, ...1
Tinh gi tri trung binh cua thdi gian st dung coéng suat cuc dai trong
truong hop cac phu tai c6 Trax khdc nhau theo cong thuec:

n

Ti i
TP+ T, 4t T, =; P (4:5)
maxba P+ P, +..+ P, Z”: 0

T

i=1

Ty, Ty, ..., Ty 12 thot gian st dung cong suét cuc dai cua phu tai 1, 2,

P1, P2, ..., Pn 12 cOng suét tac dung cuc dai cua phu tai 1,2, ...n
- Can clr vao loai day dan va Tyxpg chon Jyg
- Tinh tiét dién day dan:

_a ]
P (4-6)

4.1.2. Chon tiét dién cap 22kV cép dién cho khu dé thi
4.1.2.1. Theo phwong dn 1:
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So db tinh toan thay thé

4
293m 316m
S,
S4
0 524m 1 60m 171m
2 3
129m
S
5 ——= Ss

S1=p1+]g. =426,9 +)320,2 (kVA)

S, =221,3 +j166 (kVA)

S;=331,4 +j248,6 (kVA)

S4=563,9 +j422,9 (kVA)

S5 =591,4 +j443,6 (kVA)

B0 qua hao t6n cong suét trén dudng day, cong suat truyén tai trén doan
0-1la

S=S;1+S,+S3+S,+ S5=2134,9 +j1601,3 (kVA)

Dong dién truyén tai trén dudng day:

s JP?+Q% /213492 +16013°
J3u J3u J3.22

Do phu tai khu d6 thi chu yéu l1a phu tai sinh hoat va chiéu sang nén

| = =70A

thoi gian st dung céng suit cuc dai Tma Nam trong khoang 3000 - 5000h.
Chon dung cap dong tra phu luc ¢6 Ji = 3,1 (A/mm>).
Tiét dién cap duoc tinh theo biéu thuc:

Fot_ 05558 (mmd)
31
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Chon dung tiét dién cép téi thiéu 22kV céch dién XLPE do hing
Furukawa ché tao (tra bang 4.57 [4, tr 273]. XLPE (3 x 35) ¢ Z, = 0,668 +
j0,13 Q/km.

* Kiém tra c4c diéu kién ky thuat:

- Kiém tra diéu kién hao ton dién ap

Xét véi tram bién 4p xa nhat (tram T3). Tong chiéu dai tuyén cép tur
tram bién 4p trung gian dén tram bién ap tiéu thy T3 1a 2771m, trong d6 c6
1700m cép XLPE(3x120) va 1071m cép XLPE(3x35)

AU = PREQX (4-7)
U
AU - (2134,9.0,668+1610,3.0,13).1,0712; (21349.0196+16103.0108.17 ../
AU << AU, = 5%.22000 = 1100 V
- Kiém tra diéu kién 6n dién nhiét cta cap:
F,.. >l Wt (4-8)

- Tinh dong ngan mach Iy
So db cap dién va so d6 thay thé xét cho tram bién 4p gan nhat (dong
ngan mach 16n nhat)

X Ze N
7

T T

May cat 22 KV tai tram bién 4p trung gian cap dién cho khu d6 thi c6 Iy
=63 kA
Dién khang hé thng c6 trj s6:

« Uy 2%
"S,  /3.2263

=0,22Q

Z, =1+ jx,| = (0196+ j0,108).1,7 + (0,668+ j0,13)x 0,524 = 0,683+ j0,2520

U, 23
" \3Z,  J3x,J0683 +(0,252+0,22)°

=15,99kA

F =35 mm? < 6.15,99../05 = 67,84 mm’
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Viy mudn dam bao diéu kién 6n dinh nhiét phai nang tiét dién cép Ién
50 mm?. Két qua 1a chon cap XLPE (3 x 70).
4.1.2.2. Phwong dn 2

So @b tinh toan:

6 — S3
183m 4
316m
ST S S,
110m S
524m 1 60m 171m
) 3
129m
7 Sf
S
124m
8 —— §

S:=197,9 +)148,4 (kVA)

S, =214,4 +160,8 (kVA)

S; =260 + j195(kVA)

S,=331,3 +j248,5(kVA)

S5 = 537,8 + j403,4(kVA)

Se = 339,3 + j254,5(kVA)

S; = 306,8 +j230,1(kVA)

Do cung tai mot luong céng suit nén phuong an 2 ciing chon ding cap
XLPE (3x 70).
4.1.3. So sanh hai phwong an, lra chon phwong an cip dién cho khu dé
thi

Phuong an t6i uu hon duoc x4c dinh trén co so so sanh kinh té - k¥

thuat cac phuong an da lua chon theo cac chi tiéu so bo.
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+ Tinh toan hao ton coéng suit, hao ton dién 4p - so sanh chi tiéu ky
thuét hai phuong an.

Hao ton cong suat trong may bién ap.

2
APBA = APO + APK (:tiJ (kW) (4'9)
dm
i%  u %S °
A = L0 4 Tk tai kVA 4-1
QBA = Sdm 100 1008, ( r (4-10)

Trong do: APq - Ton that cong suit tac dung khong tai cia MBA;
APy - Ton that cong sudt ngan mach ;
Sty Sgm - CoOng suét tai, cong suét dinh mirc cia MBA.

Dién ap tinh toan:
Up= ————==Uc+ — V) (4-11)

Hao ton dién ap:

P R+Qu X Pa -To + Qua X
U Uy

AU = =L (V) (4-12)

Trong d6: L - Chiéu dai doan diy (km) ;
Ugg - Pién ap tinh toan (kV) ;
Pad, Qqa - COng suét tac dung va phan khang cta doan dudng day
(kW, KVAr).
R, X - Bién tro va dién khang ctia duong day (Q);
lo, Xo - Pién tro va dién khang ctia 1km duong day (Q/ km);

Hao ton cong suat trén dudng day:

P2 +Q )
AP = ""—ZQ‘“-R-lo ’ (KW) (4-13)

dd

Pe +Qq :
Ta TR 10

AQ = (KVAT) (4-14)

dd

Thong s6 dugc tinh toan va tong hop trong bang 4.1 va 4.2.
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Bang 4.1. Hao ton cong suat va dién ning theo phuong an 1.

gp/Poan|  Day qli?eu Prax | OQmax | Swea |AU| A AA | AP
day dan dai (m)| (kW) |(kVAr) | (kVA) [(V)| (kWh) |(kWh)|(kW)
1 1 | XLPE3x70| 524 |351.5[1263.625] 560 |20 (6978983|18559| 7.7
2 | 12 | XLPE3x70| 60 2 |5555274| 5014 | 2.1
3 | 23 | XLPE3x70| 171 |452.9(339.675 630 | 4 |4795235|18982| 7.9
4 | 34 | XLPE3x70| 316 | 264 | 198 400 | 2 |1073060(10445| 4.3
5 | 35 | XLPE3x70| 129 (464.7(348.525 630 | 1 |1885219|16464| 6.8
6 | 26 | XLPE3x70| 293 [186.4| 139.8 | 250 | 1 | 760040 | 8777 | 3.6
Téng luong dién ning tiéu thy 6978983
Tong ton that dién nang trén ludi trung ap 78241
Bang 4.2. Hao ton cdng suat va dién nang theo phuong an 2.
gppPoan|  Day c;l_qiéu Prax | Omax | Smea |AU| A AA | AP
day dan |dai (m)| (kW) |(kVAD)[(kVA)[(V)| (KWh) | (kwh) [ (kW)
1| 1 [XLPE3x70| 524 165 | 123.8 | 250 | 20 |7157219| 15478 | 6.4
2 | 12 XLPE3x70 60 2 |6485299| 6823 | 2.8
3 | 23 [XLPE3x70] 171 |425.6|319.2| 630 | 5 |4892195| 17712 | 7.4
4 | 34 [XLPE3x70, 316 264 |198.0 | 400 | 2 |1073060| 10445 | 4.3
5 | 37 |[XLPE3x70] 129 |273.5|205.1| 400 | 1 |2093737| 11558 | 4.8
6 | 78 XLPE3x70| 124 241 1180.8| 320 | 1 981699 | 10800 | 4.5
7 | 25 XLPE3x70] 110 |168.4|126.3| 250 | 1 |1593103| 7808 | 3.2
8 | 56 [XLPE3x70] 183 |222.9|167.2| 320 | 1 |907203| 9516 | 4.0
To6ng lugng dién ning tiéu thy 7157219
Tong ton that dién nang trén ludi trung ap 90140

+ So séanh chi tiéu kinh té hai phuong &n duya trén von dau tu.

Trong thiét ké cung cap dién tiéu chuan kinh té caa phuong an téi uu 1a

gia tri chi phi quy doi Zy c6 gia tri cuc tiéu dbi vai phwong an tét nhat, nhung

phai dam bao yéu cau Ia cac phuong an dua ra phai gidng nhau vé do tin cay

cung cap dién va chét luong dién.
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Chi phi tinh toan quy dbi cho mét cong trinh dién duoc x&c dinh theo
biéu thuc:
Z,=¢,V+C, (d/nam) (4-15)
Trong do:
V- vén dau tu thiét bi cong trinh (d)

A A Ao . n K A 1
€y - € sO st dung hiéu qua von dau tu: ¢, = =

T, - thoi gian thu hdi vén dau tu dinh murc, phu thude vao ban chat cong
trinh, diéu kién kinh té mdi nudc. Tiém nang kinh té cao thi chon T dai, tiém
nang kinh té thap thi chon T ngan, théng thuong dbi vai cong trinh dién thi
T,=5-8nam, ¢,=0,2.

Cs - tong chi phi hang nam:

C,=C, +C, +C,, +C, (d/nam) (4-16)
Trong do:

Cxn - chi phi khdu hao co ban.

Cuh - chi phi van hanh.

Ch¢ - chi phi cho hao ton dién ning trong nam.

Cx - 1a cac chi phi khac phuc vu cho quan 1y.

Can ctr vao két qua tinh toan tong hop trong bang 4.1 va 4.2, hao ton
cong suit va dién ning theo phuong an 2 16n hon phuong an 1 nén thanh phan
Cs cua phuong 4n 2 16n hon phuong 4n 1. Pé so sanh chi phi tinh toan theo
hai phuong 4n ta so sanh von dau tu cho thiét bi cta hai phuong an.

Vén dau tu gom c6 von dau tu cho xay dung dudng dy va von dau tu
cho xay dung tram bién ap.

Theo sb liéu diéu tra vé gia thanh xay lip tai Cong ty TNHH thuong
mai Phii Quy muc dau tu cho xdy dung dudng day va tram bién ap theo hai

phuong an dugc tong hop trong bang dudi day:
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Bang 4.3. Tong vbn dau tu cho tram bién ap hai phuwong 4n.

Cong suat S6 Vén dau tu Thanh tién
tram (kVA) | luwong | cho 1 tram (10°d) (10%d)
250 1 290 290
320 0
PAl 400 1 340 340
560 1 370 370
630 2 410 820
Tong = 1820
250 2 290 580
320 2 315 630
oA 400 2 340 680
560 0
630 1 410 410
Tong = 2300

Bang 4.4. Téng von dau tu cho duong day hai phuong an.

Tong Von dau tu Thanh tién
Loai céap . . 6 6
chiéu dai (km) | cho 1km (10°d) (10°d)
PA1 | XLPE (3x70) 1,493 520 776,36
PA2 | XLPE (3x70) 1,617 520 840,84

Muc chénh léch von dau tu xay dung ciia phuong an 2 so voi phuong
an 1 12 [(2300 + 840,84) - (1820 + 776,36)].10° = 544,48.10° (d).

Nhan xét:

- Thong qua viéc so sanh so bo vé kinh té va ky thuat hai phwong an ¢

trén cho thay ca hai phuong an déu thoa man tiéu chuan k¥ thuat, hao tén dién

ap, hao tén cong suat va dién nang la teong d6i nho. Phuong an 2 do sb luong

tram bién 4p nhiéu hon, tong chiéu dai duong day cao ap Ién hon, hon nita

-43 -




cac may bién 4p van hanh non tai nhiéu nén hao ton cdng suat va dién nang
nhiéu hon.

Két luan: chon phwong &n 1 12 phwong an cép dién cho khu doé th.
4.2. THIET KE PUONG DAY HA AP [1], [4], [7], [8]

Mang ha ap duoc thiét ké dung cap ngam di trong dat. Tiét dién cép ha
ap duoc chon theo diéu kién phat nong.
4.2.1. Co s& va phwong phap tinh toan tiét dién diy din theo diéu kién
dot nong.

Khi dat cap trong dat thuong choén ¢ do sau 0,7 - 1m nén nhiét do cia
dat noi chung 1a khong 6n dinh, mat hon trong khong khi. Nhiét truyén tir 16
cap qua 16p vo vao dat bang con duong truyén dan nhiét. Phuong trinh can

bang nhiét ¢ dang:

(4-17)

Trong do:
n: 12 s6 15i céap
0, 0o: 1 nhiét do cua 16i cap va nhiét do tiéu chuan cua dat
Red, Rye, Rg: 1a nhiét tré caa 16p cach dién, vo cap va dat
Thay dién tré R trén don vi chiéu dai, gop cac gia tri Reg, Rye, Rg thanh

hé s6 Cy va bién doi ta duoc:

I=c, /@ (4-18)

Ttr quan h¢ gitta I va F ta xac dinh dugc dong dién lau dai cho phép cua
cap. Dong dién 1au dai cho phép ctia cap dugce tinh san cho trong phu luc ing
v6i cac diéu kién tiéu chuan nhu sau: nhiét d6 ciia dat 1a nhiét d6 trung binh
cuc dai hang ndm cua dit ¢ thang nong nhét, 1dy bang 6,= 15°C; cap dit trong
dat & d6 sau 16n hon hodc béng 0,7m.

Nhi¢t do cho phép cua cap phu thudc vao dién &p nhu sau:
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Bang 4.5. Bang nhiét d6 cho phép cua cap & cac cip dién &p
bién ap (kV) <1 3 6 10 20 35
Nhiét d6 cho phép (°C) | 80 80 65 60 50 50

Khi nhiét d6 noi dat cap khac nhiét do tiéu chuan trong bang phu luc thi

dua vao hé sb hiéu chinh nhiét d6 K,

K, = /Z :fOS (4-19)

Néu c6 nhiéu cap dat chung trong mot ham cap thi diéu kién lam mat sé

bi xau di, nd phy thudc vao khoang céch giira cac cap va sb luong cap. Dong
dién 1au dai cho phép cua mdi cap s& bi giam xudng va trong tinh toan can
dua vao hé sé hiéu chinh s6 cép dat song song K, (K, dugc cho trong phu luc)

Truong hop can phai hiéu chinh ca nhiét d6 va sb cép thi dong dién cho
phép tuong tmg cta cap X4c dinh theo biéu thic:

I, =K,K, | 5 (4-20)

Khi biét dong dién phu tai (1) muon tim tiét dién day cap ta xac dinh
dong dién cho phép tinh toan cua day céap khi da ké dén su sai khac nhiét do
ctia moi truong dit cap va sb lugng cap dat song song 1a:

Ip
__ 4-21
o (4-21)

|

Tir dong dién cho phép tinh toan, chon gia tri dong dién gan nhat cho
trong bang phu luc tmg véi timg loai cap dam bao diéu kién: 1, < [
4.2.2. Phwong an di diy mang ha ap khu do thi

- Béi véi khu biét thy ¢t 3 hoac 4 ho chung mot ta dién

- Bdi véi khu chung ctir mdi don nguyén dat mot ta dién

- Céc cong trinh cbng cong, trung tam thuong mai hay khu cong trinh
thé thao mdi cong trinh dat mot ta dién

- T tram bién 4p T1:
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+ Di 3 dudng cap ngdm dén cap dién cho 3 khu biét thy BT7, BTS8 va
BTO.

+ Mot duong cap cap dién cho ti dién nha diéu hanh trung tam.

+ Mot duong cap cap dién cho san thé thao, nha thi dau va bé boi.

So d nguyén ly di ddy mang ha 4p tram bién ap T1:

30m
Chiéu séng
147m 147m
Nha BH San TN
147m 4Tm 87m
S. B6ng Nha B B. Bai
4BT
BT7 88m 7m 45m 45m
TBATI
560 KVA - 22/0.4 kv 45m
I GD I 38T 4BT 3BT 3BT
45
—= 3BT gt
139m
B8 o7m 45m
b
38T 4BT 3BT 3BT
451
4BT —== 3BT
60m
BTO 31m 95m 2 3 &0m 4 46m 5
&0
m 4BT 4BT T 38T
6 —= 4BT
&0rm
7 |——== 3BT
46
gl—s= 3BT

- Xét nhanh cép cap dién cho khu biét thy BTO:

+ Poan 4 - 5 cap dién cho ta dién chung caa 3 biét thy
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Véi 3 ho tham gia vao mot ndt tai chon kg = 0,88. Cong suit tac dung
truyén tai trén doan 4 - 5 tinh dén nam du bao 2016 1a:
P, =3.0,88.4.11° =12,78 (kW)
Dong dién truyén tai trén doan 4 - 5 1

Ps 1278

= =39,94 (A)
u,.cosep 04.08

45

Nhiét d cuc dai ciia dat 1a 20°C ta c6 hé s6 higu chinh Kq = 0,94. Poan
4 - 5 cap di trong rénh cap chi c6 mot soi nén K, =1

Dong dién tinh toén trén doan 4 - 5 ¢ ké dén hé sb hiéu chinh nhiét do
Ko va hé s6 hiéu chinh s6 cép K, la:

ls 42,04

® " K,K, 0941 (A)

Dua vao |, tra s6 tay chon cap dong cach dién PVC (3x35 + 1x25) do
Lens ché tao c0 I, = 158A
+ DPoan 3 - 4.
Bo6 qua hao ton cong suat, cong suat tac dung truyén tai trén doan 3-4 1a:
Py = Py + Pg = 2P5 = 2.12,78 = 25,56 (kW)
Dong dién truyén tai trén doan 34 c6 xét dén hé sb hiéu chinh sé cép va
hé s hiéu chinh nhiét do 13

= w20 5497 (A)
U, cosp.K,K, 04.008.094

Dua vao |, tra s6 tay chon cap dong cach dién PVC (3x35 + 1x25) do
Lens ché tao c6 I, = 158A
+ Poan 2 - 3:
Bo6 qua hao ton cong suat, cong suét tac dung truyén tai trén doan 3-4 1a:
P23 = P3 + P3,
P, = 4.0,88.4.1.1% = 17,04 (KW)
Pys = 17,04 + 25,56 = 42,6 (kW)
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Dong dién truyén tai trén doan 23 c6 xét dén hé s6 hiéu chinh s6 cap va
hé sb hiéu chinh nhiét do Ia:

I = P ___42b ~14162 (A)
uU,,.cosp.K,K,  04.08.094

Dua vao I, tra s6 tay chon cap dong cach dién PVC (3x35+1x25) do
Lens ché tao c6 I, = 158A
+ Poan 1 - 2:
P, =Py + Py =P3+Py3=17,04 + 42,6 = 59,64 (kW)
Dong dién truyén tai trén doan 12 c6 xét dén hé sé hiéu chinh s6 cap va
hé s6 hiéu chinh nhiét d¢ la:
P, 59,64

I = = ~19827 (A)
U, .cosp.K,K, 04.008.094

Dua vao |, tra s6 tay chon cap dong cach dién PVC (3x70 + 1x35) do
Lens ché tao c6 o, = 246A
+ Poan 1 - 6, doan 6 - 7 va doan 7 - 8 ¢6 cOng suat truyén tai twong tmg
bang doan 2 - 3, 3 - 4 va 4 - 5 nén chon dung cap dong cach dién PVC (3x35
+ 1x25) do Lens ché tao c6 I, = 158A
+ Poan 0 - 1:
B6 qua hao ton cong suat, cong suét tac dung truyén tai trén doan 3-4 1a:
Po1 = Py + Pig + P1o = Py + P1p + Pz (d0 Pas = Pag)
Po;r = 17,04 + 59,64 + 42,6 = 119,28 (kW)
Dong dién truyén tai trén doan 01 c6 xét dén hé s6 hiéu chinh s6 cap va
hé s6 hiéu chinh nhiét d¢ la:
P, 119,28

I, = = ~4406 (A)
U, .cosp.K,K, 040809409

Dua vao |, tra s6 tay chon cap dong cach dién PVC (3x185 + 1x70) do
Lens ché tao c0 I, = 450A
- Cé4c nhanh cap cap dién cho hai khu biét thy BT7 va BT8 tinh toan va

lwra chon tuong tu.
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- Nhanh cép cip dién cho san bdng, nha thi diu va bé boi.
+ Poan cap tir nha thi dau (ta N1E2) sang bé boi (tu N1E3)
Cong suat tac dung truyén tai trén doan nay la cong suit tinh toan can
cap cho bé boi Pygg = 15 (KW).
Dong dién truyén tai trén doan duong day ¢ xét dén hé s hiéu chinh
s6 cap va hé s6 hiéu chinh nhiét do la:
Poos 15

l, = - ~ 4986 (A)
U,,.cosp.K, K, 0,4.08.094

Dua vao |, tra s6 tay chon cap dong cach dién PVC (3x35 + 1x25) do
Lens ché tao c0 I, = 158A

+ Poan cap tir san van dong (ta N1E1) sang nha thi dau (ta N1E2).

Cong suat tinh toan trén doan nay la tong cong suat can cap cho bé boi
va nha thi dau: Py = 15 + 30 = 45 (KW)

Dong dién truyén tai trén doan duong day c6 xét dén hé so hiéu chinh
sb cap va hé sb hiéu chinh nhiét do Ia:

P, _ 45
U, cosp.K,K,  04.08.094

Itt -

~1496 (A)

Dua vao |, tra s6 tay chon cap dong cach dién PVC (3x50 + 1x35) do
Lens ché tao 6 I, = 192A.

+ Poan cap tir ti phan phdi ha ap sang san van dong (ta N1E1)

Cong suit tinh toan trén doan nay I tng céng suat can cip cho san van
dong, bé boi va nha thi dau Py = 45 + 10 = 55 (KW).

Dong dién truyén tai trén doan duong day c6 xét dén hé sb hiéu chinh
s6 cap va hé s6 hiéu chinh nhiét do la:

P, 55

I, = = ~18285 (A)
U, .cosp.K,K,  0,4.008.094

Dua vao |, tra s6 tay chon cap dong cach dién PVC (3x50 + 1x35) do
Lens ché tao c0 l¢, = 192A.

- Nhanh cép cip dién cho nha diéu hanh va san tennis.
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+ Poan cap tir nha diéu hanh (ta N1D1) sang san tennis (ta N1D2)
Cong suét tac dung truyén tai trén doan nay la cong suat tinh toan can
cép cho san tennis Pyry = 41,5 (KW)
Dong dién truyén tai trén doan duong day ¢ xét dén hé sb hiéu chinh
sb cap va hé sb hiéu chinh nhiét do la:
Py 415

I, = = ~13797 (A)
U,,.cosp.K,K,  04.08.094

Dua vao |, tra s6 tay chon cap dong cach dién PVC (3x35 + 1x25) do
Lens ché tao 6 I, = 158A.

+ DPoan cap tir ti phan phéi ha 4p dén nha diéu hanh (ta N1D1)

Cong suat truyén tai trén doan nay | tong cong suat tinh toan can cap
cho nha diéu hanh va san tennis Py = 41,5 + 12,72 = 54,22 (kW).

Dong dién truyén tai trén doan duong day ¢ xét dén hé sb hiéu chinh
sb cap va hé sb hiéu chinh nhiét do la:

P, 54,22

l, = = ~180,25 (A)
U, cosp.K,K,  04.08.094

Dua vao |, tra s6 tay chon cap dong cach dién PVC (3x50 + 1x35) do
Lens ché tao c0 I, = 192A

- Nhanh cép cip cho ta chiéu sang (tu CS1)

Phu tai chiéu sang tinh toan ciia tram T1: Pes; = 19,8 (KW)

Dong dién tinh toan duoc xac dinh:

P
I, = ot - 198 6580 (A)
U, .cosp.K,K, 04.008.094

Dua vao |, tra s6 tay chon cap dong cach dién PVC (3x35 + 1x25) do
Lens ché tao c6 o, = 158A
- Két qua chon cép ha &p cho tung tram bién &p duoc tong hop trong

cac bang sau:
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Bang 4.6. Bang lya chon cap ha ap tram bién ap T1

Khu Tuyén cap d(;?i(ér:]l) It (A) Loai cap lep (A)
N1B2 - N1B3 45 44,72 | PVC (3x35 + 1x25) | 158
N1B1 - N1B2 45 84,97 | PVC (3x35 + 1x25) | 158
gT7 |_N1B5 - N1B6 45 44,72 | PVC (3x35 + 1x25) | 158
N1B4 - N1B5 45 84,97 | PVC (3x35 + 1x25) | 158
N1B1 - N1B4 97 | 157,36 | PVC (3x35 + 1x25) | 158
TPP1 - N1B1 88 | 333,22 | PVC (3x120 + 1x70) | 346
N1C2 - N1C3 45 44,72 | PVC (3x35 + 1x25) | 158
N1C1 - N1C2 45 84,97 | PVC (3x35 + 1x25) | 158
sTg |_N1C5-NIC6 45 44,72 | PVC (3x35 + 1x25) | 158
N1C4 - N1C5 45 84,97 | PVC (3x35 + 1x25) | 158
N1C1 - N1C4 97 | 157,36 | PVC (3x35 + 1x25) | 158
TPP1-NI1C1 | 139 | 333,22 | PVC (3x120 + 1x70) | 346
N1A3 - N1A4 46 44,72 | PVC (3x35 + 1x25) | 158
N1A2 - N1A3 60 84,97 | PVC (3x35 + 1x25) | 158
N1AL - N1A2 60 | 141,62 | PVC (3x35+ 1x25) | 158
8To | _NIA7-NI1A8 46 44,72 | PVC (3x35 + 1x25) | 158
N1AG6 - N1A7 60 84,97 | PVC (3x35 + 1x25) | 158
N1A5 - N1A6 60 | 141,62 | PVC (3x35 + 1x25) | 158
N1A1 - N1A5 95 | 198,27 | PVC (3x70 + 1x35) | 246
TPP1 - N1A1 31 440,6 | PVC (3x185 + 1x70) | 450
N1E2 - N1E3 87 49,86 | PVC (3x35 + 1x25) | 158
TT | NI1E1-N1E2 41 149,6 | PVC (3x35 + 1x25) | 158
TPP1-N1E1 | 147 | 182,85 | PVC (3x50 + 1x35) | 192
on | NID1-N1D2 | 145 | 137,97 | PVC (3x35 +1x25) | 158
TPP1 - N1D1 94 | 180,25 | PVC (3x50 + 1x35) | 192
TPP1 - CS1 65,82 | PVC (3x35 + 1x25) | 158
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Bang 4.7. Bang lua chon cép ha ap tram bién ap T2

Khu Tuyén cap d(;?l(er:]l) I (A) Loai cap lep (A)
N2A1 - N2A2 45 44,72 | PVC (3x35 + 1x25) | 158
BT1 TPP2 - N2Al 54 202,74 | PVC (3x70 + 1x35) | 246
N2A3 - N2A4 45 44,72 | PVC (3x35 + 1x25) | 158
N2A1 - N2A3 100 |101,37 | PVC (3x35 + 1x25) | 158
N2B3 - N2B4 60 56,65 | PVC (3x35 + 1x25) | 158
BT2 N2B1 - N2B3 100 113,3 | PVC (3x35 + 1x25) | 158
N2B1 - N2B2 60 56,65 | PVC (3x35 + 1x25) | 158
TPP2 - N2B1 112 226,6 | PVC (3x70 + 1x35) | 246
NT TPP2 - N2C 14 132,98 | PVC (3x35 + 1x25) | 158
BH TPP2 - N2D 75 49,75 | PVC (3x35 + 1x25) | 158
TPP2 - CS2 198 85,77 | PVC (3x35 + 1x25) | 158

Bang 4.8. Bang lya chon cap ha ap tram bién ap T3

Khu Tuyén cap d(é?l(?]l) I (A) Loai cap lep (A)
N3AL - N3A2 45 44,72 | PVC (3x35 + 1x25) | 158
BT6 N3A3 - N3A4 45 44,72 | PVC (3x35 + 1x25) | 158
N3A1 - N3A3 104 | 112,63 | PVC (3x35 + 1x25) | 158
TPP3 - N3Al 45 225,27 | PVC (3x70 + 1x35) | 246
N3B3 - N3B4 45 44,72 | PVC (3x35 + 1x25) | 158
BT N3B1 - N3B2 45 44,72 | PVC (3x35 + 1x25) | 158
N3B1 - N3B3 104 |112,63| PVC (3x35 + 1x25) | 158
TPP3 - N3B1 97 225,27 | PVC (3x70 + 1x35) | 246
N3C3 - N3C4 60 56,65 | PVC (3x35 + 1x25) | 158
BT4 N3C1 - N3C2 60 56,65 | PVC (3x35 + 1x25) | 158
N3C1 - N3C3 104 |125,89 | PVC (3x35 + 1x25) | 158
TPP3 - N3C1 45 251,78 | PVC (3x95 + 1x50) | 298
N3D3 - N3D4 60 56,65 | PVC (3x35 + 1x25) | 158
BT3 N3D1 - N3D2 60 56,65 | PVC (3x35 + 1x25) | 158
N3D1 - N3D3 104 | 125,89 | PVC (3x35 + 1x25) | 158
TPP3 - N3D1 94 251,78 | PVC (3x95 + 1x50) | 298
TPP3 - CS3 100 |102,08 | PVC (3x35 + 1x25) | 158
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Bang 4.9. Bang lya chon cap ha ap tram bién &p T4

Chiéu

Khu Tuyén cap dai (m) I (A) Loai cap lep (A)

N4A3 - N4A4 52 193,09 | PVC (3x70 + 1x35) | 246

A TPP4 - NAA3 28 429,09 | PVC (3x150 + 1x70) | 395
N4AL - NAA2 22 214,54 | PVC (3x70 + 1x35) | 246

TPP4 - NAAL 32 429,09 | PVC (3x150 + 1x70) | 395

N4B2 - N4AB3 45 193,09 | PVC (3x70 + 1x35) | 246

B TPP4 - N4B2 59 429,09 | PVC (3x150 + 1x70) | 395
TPP4 - N4AB1 52 214,54 | PVC (3x70 + 1x35) | 246

N4C1 - NAC2 89 132,98 | PVC (3x35 + 1x25) | 158

TPP4 - NAC1 77 157,91 | PVC (3x35 + 1x25) | 158

TPP4 - CS4 32 83,7 | PVC (3x35 + 1x25) | 158

Bang 4.10. Bang lua chon cap ha ap tram bién ap T5
Khu Tuyén cap d(é?l(er:]l) I (A) Loai cap lep (A)

N5A3 - N5A4 28 193,09 | PVC (3x70 + 1x35) | 246

D TPP5 - N5A3 29 429,09 | PVC (3x150 + 1x70) | 395
N5A1 - NSA2 38 214,54 | PVC (3x70 + 1x35) | 246

TPP5 - NSAL 44 429,09 | PVC (3x150 + 1x70) | 395

N5B3 - N5B4 28 193,09 | PVC (3x70 + 1x35) | 246

C TPP5 - N5B3 18 429,09 | PVC (3x150 + 1x70) | 395
N5B1 - N5B2 56 214,54 | PVC (3x70 + 1x35) | 246

TPP5 - N5B1 106 | 429,09 | PVC (3x150 + 1x70) | 395
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Chuong 5

TINH TOAN THIET KE TRAM BIEN AP

5.1. TINH TOAN NGAN MACH [7]
5.1.1. Tinh toan ngin mach phia cao ap (22kV)

Xét trudong hop ngin mach niang né nhat d6 1a ngan mach xay ra tai
thanh cai cao &p tram bién 4p. Tinh dong ngan mach tai thanh céi tram bién &p

T1, so d6 thay thé tinh toan nhu sau:

Ty
MC XLPE(3 x120),1700m N
BATG XLPE(5 ><70),524m
X Ze N
— ——/

May cat 22 KV tai tram bién &p trung gian cap dién cho khu d6 thi c6 Iy
=63 kA
Pién khang hé thng c6 trj sé:

Ut 2%

X, ==t ~ 0,220
"S,  4/3.2263

Cap XLPE(3 x 120) tra duoc zo = 0,196 + j0,108 (Q/km)
Cap XLPE(3 x 70) tra dugc zo = 0,342 +j0,117 (Q/km)
Z. =r1,1+ jx,| = (0196+ j0,108).1,7 + (0,342 + j0,117).0,524 = 0,512+ j0,245

Up 23

_ ~19,199KA
V3Z,  3x/05127 +(0,245+0,22)

Iy =

Dong dién ngan mach tai thanh cai cao ap cac tram bién &p con lai duoc

tinh toan tuong ty. Két qua tinh toan tong hop trong bang dudi day:
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Bang 5.1. Bang tong hop dong ngian mach tai thanh céi cao &p cac TBA

Tram Chiéu dai cap Tong trd Dong dién
' XLPE(3x70) (M) | ngin mach (Q) | ngin mach (kA)
T1 524 0,692 19,199
T2 877 0,844 15,733
T3 1071 0,917 14,481
T4 755 0,769 17,268
T5 884 0,813 16,333

5.1.2. Tinh toan ngin mach phia ha ap (0,4kV)

Pé tinh toan dong dién ngan mach phia ha &p lay két qua gan dung coi
tram bién 4p 1a ngudn, tong tré ngan mach dugc tinh tir tong tré may bién ap
dén diém ngan mach.

Xét truong hop ning né nhat d6 1a ngan mach xay ra trén thanh cai ha
ap tram bién ap. Ap dung cho thanh céi tram bién ap T1, so d tinh toan va so
d6 thay thé nhu sau (bo qua tong tré aptomat, thanh cai va doan cap tir thanh

cai ha &p dén ta phan phéi ha ap).

7B

~NZ

Tong tro may bién &p quy vé phia ha &p duoc xéac dinh theo cong thirc

sau:
AP U, ° U, %U,  °

Z, = N Udn;BA 106 + j U, %U,, ., 10* (MQ) (5_1)

S

dmBA dmBA
2 2

Z, = 5’47'0;4 10° + j 5504 10" = 2,79+ j15,71(mQ)

560 560

Tri s6 dong ngan mach tai N:
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L Us 400
Y3z, 3.279% +15771°

Dong dién ngan mach trén thanh cai ha ap cac tram bién &p con lai

= 14,474(kA)

dugc tinh todn tuong tu, két qua tong hop cho trong bang dudi day:

Bang 5.2. Bang tong hop dong ngian mach tai thanh céi ha ap cac TBA

Cong suat Tong trd Dong dién
Tram , ,
(kVA) ngan mach (mQ) ngan mach (kA)
T1 560 2,79 +j15,71 14,474
T2 250 8,58 +)35,2 6,374
T3 400 4,9 +j22 10,246
T4 630 2,52 + 13,97 16,269
T5 630 2,52 +j13,97 16,269

5.2. CHON VA KIEM TRA CAC KHI CU PIEN TRONG TRAM [4]
5.2.1. Chon tii phin phdi cao ap
5.2.1.1 Chon dao cit phu tdi

* Xét tram bién ap T1:

Dong dién 16n nhét lau dai di qua cau chi chinh 1a dong qua tai ciia may
bién 4p, thudng trong nhiing gio cao diém cho phép may bién ap qua tai 25%.
Vay dong dién cudng buc la:

560

|, =1l g0 =125, . =125——— =1837A
b qtBA dmB \/522
Tri s6 dong ngan mach sau cau chi theo tinh toan ¢ trén Ia:

In =19,199 kA
Dong xung kich: iy = /2.1,8.19199 ~ 48873kA
CAc tram con lai tinh todn twong tu két qua dong dién cudng btc va

dong xung kich cho trong bang sau:
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Bang 5.3 Bang tong hop két qua dong cudng btrc va dong xung kich cac TBA

Tram S (KVA) lep (A) In (KA) L (KA)
T1 560 18,37 19,199 48,873
T2 250 8,20 15,733 40,050
T3 400 13,12 14,481 36,863
T4 630 20,67 17,268 43,957
5 630 20,67 16,333 41,577

Chon dao cit phu tai loai NPS 24 A2/A1 do ABB ché tao c6 céc thong

s6 k¥ thuat nhu sau:
Bang 5.4. Bang thong sé ki thuat dao cat phu tai NPS 24 A2/Al

Loai Udm (KV) lam (A) Inmax (KA) In (KA)
NPS 24 A2/Al 24 630 50 20
Bang 5.5. Bang kiém tra may cat phu tai 4p dung cho tram bién ap T1
Cic dai lrong kiém tra Két qua
bién ap dinh mirc (kV) Ui =24 kV > Ugip = 22 kV
Dong dién dinh mtic (A) lim =630 A> 1y = 18,37 A
Dong 6n dinh nhiét (kA) lpam= 25 kA > | = 19,199 kA
Dong on dinh dong (kA) l4am =50 KA > |, = 48,873 kA

Theo két qua kiém tra & bang 5.5 va két qua tinh toan cho & bang 5.3
thi loai dao cét phu tai duoc chon phl hop cho ca 5 tram bién 4p. Vay chon
ding loai dao cat phu tai NPS 24 A2/Al do ABB ché tao cho 5 tram bién &p
cia khu do thi.
5.2.1.2. Chgn thanh cdi cao dp

Bang 5.6. Bang cac diéu kién chon va kiém tra thanh gop:

Pai lwong chon va kiém tra Picu kién
Dong dién phéat ndng lau dai cho phép (A) KiKodep > lep
Kha nang 6n dinh dong (kG/cm?) Ocp > O
Kha ning 6n dinh nhiét (mm?) Fzal, \/E
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Trong do:

k; 12 hé sb hiéu chinh theo cach dit thanh cai.

- ky = 1 véi thanh cai dat dung

- k; = 0,95 véi thanh céi dat ngang

K, 14 hé s hiéu chinh theo nhiét 6 mdi truong

Gp 1 tmg suat cho phép cua vat ligu 1am thanh gop

véi thanh gop nhém o, = 700 kG/cm?

véi thanh gép dong o, = 1400 kG/em?

oy 12 Gmg suat tinh toan xuat hién trong thanh céi do tac dong cua luc
Mtt

dién dong dong ngan mach: ou =y (5-2)
M6 men tinh toan: M, = Fti—gl (5-3)

- Fy: 14 luc tinh toan do tac dong cua dong ngan mach:
F, =176.107 !;. (kG) (5-4)

- I: 1a khoang cach gitra cic stir cia mot pha, cm

- a: la khoang céch gitra cac pha, cm

- W: 1a md men chdng ubn cia cac loai thanh dan, kG.m c6 cong thirc
tinh toan phu thudc vao hinh dang thanh cai dugc dung.

* Xét tram bién ap T1, dong dién 1am viéc cudng birc 1a 18,37 (A)

Chon thanh dong tiét dién hinh chit nhat M25x3 ¢6 I, = 340 (A)

+ Kiém tra theo diéu kién phat néng lau dai cho phép:

Ki.Ka.lcp = 1.1.340 = 340 > |}y, = 18,37

+ Kiém tra diéu kién 6n dinh dong

- Tiét dién tinh toan

Du dinh dit 3 thanh gop 3 pha cach nhau 25 cm, mdi thanh duoc dit
trén hai st cach nhau 50 cm.

F, =1.67.107 ! Iy = 1,67.10‘2.2—2.48,873 =1,632(kG)
a
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M, = 12632290 _g46(kG.cm)
10

- M6 men chdng uén caa thanh M25x3 dat dung
_hb? _ 25x0.3?
6 6

Oy = 816 _ 204(kG/cm?)
0,04

w =0,04(cm®)

+ Kiém tra diéu kién 6n dinh nhiét

CO: al, . ft, =6.19199./05 =81,45 > Frg = 75 nén khong dam bao. Vay
chon thanh gop dong hinh chit nhat tiét dién M30x3 ¢6 I, = 405 A

Cac diéu kién kiém tra tong hop trong bang sau:

Bang 5.7. Bang tong hop céc diéu kién kiém tra thanh gop

Pai lwong chon va kiém tra Picu kién

Dong dién phat nong lau dai cho phép | Ki.Kz.lgp =405 > 1, = 18,37

Diéu kién 6n dinh nhiét Fre =90 > a.l_ ft,, =8145
Piéu kién 6n dinh dong o, =1400> o, =181

Viy chon thanh céi ¢ddng M30x3 14 thoa man
Thanh cai cao 4p c4c tram bién &p con lai tinh toan lya chon twong tu
két qua lua chon cho trong bang sau :

Bang 5.8. Bang tong hop thanh céi cao ap céc tram bién ap

Tram | I (A) | ol (MM) | 6 (KGIem®) | Loai TG | Iy (A)
T1 | 18,37 81,45 181 M30x3 | 405
T2 8,20 66,75 167 M25x3 | 340
T3 | 13,12 61,44 154 M25x3 | 340
T4 | 2067 73,26 184 M25x3 | 340
T5 | 20,67 69,3 174 M25x3 | 340
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5.2.2. Chon tii phan phéi ha ap [4]
5.2.2.1. Chgn aptomat
Aptomat dugc chon theo ba diéu kién sau:

U dmA 2 U dmLD
Id‘mA 2 Itt (5'5)
eiim =
Trong do:

+ Udma, Uamep 1a dién &p dinh mirc cua aptomat va di¢n &p dinh mirc
cua luoi dién.

+ lgma, Iyt 1& dong dién dinh murc cua aptomat va dong dién tinh toan
chay qua aptomat.

+ leama, In 12 dOng cit dinh murc cua aptomat va dong dién ngén mach.

So do nguyén 1y ti phan phdi ha ap ctia tram bién ap T1 nhu sau:

()
TBAT1 —~
560KVA-22/0.4KV
"

T T T T

Vol o) ) ) )

N1A1 N1B1 N1C1 N1D1 N1E1 Ccs1
+ Chon aptomat tong:
Dong dién 16n nhat di qua aptomat khi may bién ap day tai. Gia tri
dong dién tinh toan duogc xac dinh:

, __S _ 560
o Ju 304

Chon aptomat loai 1200AF kiéu ABS1203 do LG ché tao c6 c4c thdng

s6 k¥ thuat nhu sau:

=808A
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Dbién 4p dinh mac Uy, = 600V

Dong dién dinh mtrc l4,, = 1000A

Dong cat dinh mac lggm = 45kA

Aptomat téng trong cac tu phan phdi ha ap cua céc tram bién &p con lai
dugc tinh todn va lua chon tuong tu, két qua lra chon tong hop trong bang
sau:

Bang 5.9. Bang chon céc loai aptomat cho c4c tram bién ap

Tram | S (KVA) | Iy (A) Loai aptomat lim (A) | legm (KA) | Ugr (V)
T1 560 808 | 1200AF-ABS1203 | 1000 45 600
T2 250 361 | 400AF-ABL403a 400 35 600
T3 400 577 | 800AF-ABL803a 600 35 600
T4 630 909 | 1200AF-ABS1203 | 1000 45 600
T5 630 909 | 1200AF-ABS1203 | 1000 45 600

* Chon céc aptomat nhanh
- Chon aptomat cép dién cho ti N1A1

Theo két qua tinh toan dong dién trong phan chon céap ha ap dong dién
tinh toadn chay qua aptomat co6 gia tri 440,6A. Vay chon aptomat loai 800AF
kiéu ABE-803a do LG ché tao c6 céc thong sd k¥ thuat nhu sau:

bién ap dinh mic Uy, = 600V

Dong dién dinh muc I, = 5S00A

Dong cét dinh muc Iogm = 22KA
- Chon aptomat cép dién cho ti N1BI

Theo két qua tinh toan dong dién trong phan chon cap ha ap dong dién
tinh toan chay qua aptomat c6 gia tri 333,22A. Vay chon aptomat loai 400AF
kiéu ABS-403a do LG ché tao c6 cac thong sd ki thuat nhu sau:

Di¢n 4p dinh mirc Uy, = 600V

Dong di¢én dinh murc 14, = 350A

Dong cat dinh muc Iegm = 22KA
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- Chon aptomat c4p dién cho ta N1C1

Theo két qua tinh toan dong dién trong phan chon céap ha ap dong dién
tinh toan chay qua aptomat c6 gia tri 333,22A. Vay chon aptomat loai 400AF
kiéu ABS-403a do LG ché tao co cac thong sb k¥ thuat nhu sau:

bién ap dinh muc Uy, = 600V

Dong di¢n dinh mure 14, = 350A

Dong cat dinh murc Iegy, = 22kA
- Chon aptomat cép dién cho tu N1DI1

Theo két qua tinh todn dong dién trong phan chon cap ha ap dong dién
tinh toan chay qua aptomat co6 gia tri 180,25A. Vay chon aptomat loai 225AF
kiéu ABH-203a do LG ché tao c6 cac thong sd k¥ thuat nhu sau:

bién ap dinh muac Uy, = 600V

Dong dién dinh muc I, = 200A

Dong cat dinh muc Iog, = 25kKA
- Chon aptomat cép dién cho ti N1E1:

Theo két qua tinh toan dong dién trong phan chon cap ha 4p dong dién
tinh toan chay qua aptomat co6 gia tri 182,85A. Vay chon aptomat loai 225AF
kiéu ABH-203a do LG ché tao c6 cac thong sb ky thuat nhu sau:

bién 4p dinh mirc Uy, = 600V

Dong di¢én dinh mirc I4,, = 200A

Dong cat dinh muc g, = 25KA
- Chon aptomat cép dién cho ti CS1:

Theo két qua tinh toan dong dién trong phan chon céap ha ap dong dién
tinh toadn chay qua aptomat co6 gia tri 65,82A. Vay chon aptomat loai 100AF
kiéu ABL-103a do LG ché tao ¢ cac thong sb ky thuat nhu sau:

Di¢n 4p dinh mirc Uy, = 600V

Dong dién dinh muc I, = 75A

Dong cét dinh murc Iogm = 35KA
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- Aptomat nhanh trong céc ti phan phdi ctia cac tram bién ap con lai dugc

tinh toan va lya chon twong tu. Két qua tong hop trong bang dudi day:

Bang 5.10. Bang tong hop cac loai aptomat cho céc tram bién ap

Tram | Nhanh | 1y (A) Loai aptomat lim (A) | legm (KA) | Ugm (V)
N1Al | 440,6 | 800AF-ABE803a | 500 22 600
N1B1 | 333,22 | 400AF-ABS403a | 350 22 600

71 |NIC1|33322| 400AF-ABS403a | 350 22 600
N1D1 | 180,25 | 225AF-ABH203a | 200 25 600
N1E1 | 182,85 | 225AF-ABH203a | 200 25 600
CS1 | 65,82 | 100AF-ABL103a 75 35 600
N2AL | 202,74 | 225AF-ABH203a | 225 25 600
N2B1 | 226,6 | 400AF-ABS403a | 250 22 600

T2 | N2C |132,98| 225AF-ABH203a | 150 25 600
N2D | 49,75 | 100AF-ABL103a 60 35 600
CS2 | 85,77 | 100AF-ABL103a | 100 35 600
N3AL | 225,27 | 400AF-ABS403a | 250 22 600

13 | N3BL|22527 | 400AF-ABS403a | 250 22 600
N3C1 | 251,78 | 400AF-ABS403a | 300 22 600
N3D1 | 251,78 | 400AF-ABS403a | 300 22 600
N4AL | 429,09 | 800AF-ABE803a | 500 22 600

T4 | N4B1 | 214,54 | 400AF-ABS403a | 250 22 600
N4AC1 | 157,91 | 225AF-ABH203a | 175 25 600

15 | NSAL | 429,00 BOOAF-ABES03a | 500 22 600
N5B1 | 429,09 | 800AF-ABE803a | 500 22 600

+ Chon aptomat cho cac ta dong luc:

Xét nhanh cap cap dién cho khu biét thuy BT9 xuat phat tir ta phan phoi

ha &p tram bién ap T1.
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So d6 nguyén ly nhu sau:

T

§\\ 500A

N {\lm ]

Tu N1A1

A———q
4biét thy
|
QX\?Q ‘ _TaN1AS
|
4 higt thy |
| | 1
| %\ss
4bistihy ‘

I .
%\Am %\rw ~TUNIAS
|
|

\L [ \MI
3 biét thy §< , -

\L |
3 biét thy ¢

3 bigt thy

T N1A8
AB B ——

2T

3 bigt thy

-64 -



- Chon aptomat cho tu N1A1:

Ta N1A1 goém 4 aptomat trong d6: 1 aptomat tong (A1) chon cting loai
v6i aptomat cAp cho t nay trén ti phan phdi ha ap, mot aptomat cap cho ti
N1A2 (A12), mot aptomat cip cho ti N1AS5 (A13) va mdt aptomat cap cho 4
biét thu gan nhat (A11).

+ Chon aptomat cAp dén ta N1A2 (A12):

Theo tinh toan trong phan thiét ké mang dién ha ap khu d6 thi, tir bang
4.4 cho thay dong dién tinh toan chay qua aptomat 1 141,62A. Vay chon
aptomat loai 225AF-ABH203a do LG ché tao c6 cac thong sb k¥ thuat nhu
Sau.

Dong dién dinh mure 14, = 150A

bién ap dinh muac Uy, = 600V

Dong cat dinh muc Iegm = 25KA
+ Chon aptomat cap dén ti N1AS5 (A13):

Dua vao bang 4.4 dong dién tinh toan chay qua aptomat 1a 198,27A.
Vay chon aptomat loai 225AF-ABH203a do LG ché tao c6 cac thong so k§
thuat nhu sau:

Dong dién dinh muc I, = 200A

bién 4p dinh mirc Uy, = 600V

Dong cét dinh muc Iegm = 25kA
+ Chon aptomat cap dén 4 biét thy (A11):

Dua vao bang 4.4 dong dién tinh todn chay qua aptomat 1a 56,65A. Vay
chon aptomat loai 100AF-ABL103a do LG ché tao c6 cac thong sé ki thuét
nhu sau:

Dong dién dinh murc I4,, = 60A

Di¢n 4p dinh mirc Uy, = 600V

Dong cat dinh murc Ly, = 10kA
- Chon aptomat cho ti N1A2:
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Ta N1A2 gbém 3 aptomat, mot aptomat tong (A2) chon cung loai voi
Al12, mot cép cho ti N1A3 (A22) va mot cép cho 4 biét thu tiép theo (A21)
chon cung loai voi1 Al1.

+ Chon aptomat A22:

Dua vao bang 4.4 dong dién tinh toan chay qua aptomat la 84,97A. Vay
chon aptomat loai 100AF-ABH103a do LG ché tao c6 céc thong ) k¥ thuat
nhu sau:

Dong dién dinh murc 14, = 100A

bién 4p dinh mirc Uy, = 600V

Dong cat dinh muc Iegm = 10KA
- Chon aptomat cho tu N1A3 va ti N1A4:

Ta N1A3 goém 3 aptomat, mot aptomat tong (A3) chon cung loai voi
A22, mot cap cho ti N1A4 (A32) va mot cip cho 3 biét thy gan d6 (A31)

Ta N1A4 gom 1 aptomat cap dién cho 3 biét thy (A4)

Céc aptomat A31, A32, A4 c¢6 dong dién tinh toan chay qua bang nhau
nén chon cung loai. Can ctr vao bang 4.4 dong di¢n tinh toan chay qua
aptomat 1 44,72A. Vay chon aptomat loai 100AF-ABH103a c6 cac thong sb
ky thuat nhu sau:

Dong dién dinh murc 14, = 50A

Di¢n 4p dinh mirc Uy, = 600V

Dong cat dinh muc Iggm = 10KA
- Chon aptomat cho tu N1AS5:

Ta N1AS gém 3 aptomat, mot aptomat tong (A5) chon cung loai véi
A13, mot cap cho tit N1A6 (A52) va mot cap cho 4 biét thy gan d6 (A51)

Can cu vao bang 4.4, dong dién tinh todn chay qua aptomat A52 c6 gia
tri bé‘mg 141,62A. Vay chon aptomat loai 225AF-ABH203a do LG ché tao c6
cac thong sb k¥ thuat nhu sau:

Dong di¢én dinh murc I4, = 150A
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bién 4p dinh mirc Uy, = 600V

Dong cat dinh murc L4y = 25kA

Aptomat A51 cép dién cho 4 biét thu chon cung loai vd1 All
- Chon aptomat cho tu N1A6:

Ta N1A6 gom 3 aptomat, mot aptomat tong (A6) chon cung loai voi
A52, mot cap cho tit N1A7 (A62) va mot cip cho 4 biét thu (A61)

Can ctr vao bang 4.4, dong dién tinh toadn chay qua aptomat A62 c6 gia
tri béng 84,97A. Vay chon aptomat loai 100AF-ABH103a do LG ché tao co
cac thong sb k¥ thuat nhu sau:

Dong dién dinh muc I4, = 100A

bién 4p dinh mirc Uy, = 600V

Dong cat dinh muc Iggm = 10KA
- Chon aptomat cho ti N1A7 va N1AS

Ta N1A7 c6 aptomat tong A7 chon cung loai vdi A62, cac aptomat con
lai chon gidng nhu ti N1A3 va N1A4
Aptomat trong cac ti dong luc cua cdc nhénh con lai tinh toan va lga chon
twong tu, két qua lya chon aptomat cho céc ti dong luc cta tram bién ap T1
va cac tram con lai duoc liét ké trong bang sau:

Bang 5.11. Bang thong ké Iya chon aptomat cac tii dong luc tram bién ap T1

I m IC m U m

Ténta | Vi tri aptomat I (A) Loai aptomat ‘ ! ’
(A) | (KA) | (V)
A tong 440,6 | 800AF-ABE803a | 500 | 22 | 600

NLAL A cap cho N1A2 | 141,62 | 225AF-ABH203a | 150 | 25 600

A cap cho N1A5 | 198,27 | 225AF-ABH203a | 200 | 25 | 600

A capcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600

A tong 141,62 | 225AF-ABH203a | 150 | 25 | 600

N1A2 | A capchoNIA3 | 84,97 | 100AF-ABH103a | 100 | 10 | 600

Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
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Idm

I cdm

Udm

Ténta | Vi tri aptomat I (A) Loai aptomat
(A) | kA) | (V)
A tong 84,97 | 100AF-ABH103a | 100 | 10 | 600
N1A3 | A cipchoNIA4 | 44,72 | 100AF-ABH103a | 50 | 10 | 600
Acapcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
N1A4 | Acapcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A tong 198,27 | 225AF-ABH203a | 200 | 25 | 600
N1A5 | A cap cho N1A6 | 141,62 | 225AF-ABH203a | 150 | 25 | 600
Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A tong 141,62 | 225AF-ABH203a | 150 | 25 | 600
N1A6 | A capcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cap cho N1A7 | 84,97 | 100AF-ABH103a | 100 | 10 | 600
A tong 84,97 | 100AF-ABH103a | 100 | 10 | 600
N1A7 | A capchoNIAS | 44,72 | 100AF-ABH103a | 50 | 10 | 600
Acapcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
N1A8 | Acapcho3BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A tong 333,22 | 400AF-ABS403a | 350 | 22 | 600
Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
N1B1 A cap choNIB2 | 84,97 | 100AF-ABH103a | 100 | 10 | 600
A cap cho N1B4 | 157,36 | 225AF-ABH203a | 200 | 25 | 600
A tong 84,97 | 100AF-ABH103a | 100 | 10 | 600
N1B2 | Acdpcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A cip choN1B3 | 44,72 | 100AF-ABH103a | 50 | 10 | 600
N1B3 | A capchoNI1B3 | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A tong 157,36 | 225AF-ABH203a | 200 | 25 | 600
N1B4 | Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cap cho N1B5 | 84,97 | 100AF-ABH103a | 100 | 10 | 600
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Idm

I cdm

Udm

Ténta | Vi tri aptomat I (A) Loai aptomat
(A) | kA) | (V)
A tong 84,97 | 100AF-ABH103a | 100 | 10 | 600
N1B5 | A capcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A cap cho N1B6 | 44,72 | 100AF-ABH103a | 50 | 10 | 600
N1B6 | A cdpcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A tong 333,22 | 400AF-ABS403a | 350 | 22 | 600
Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
et AcapchoNIC2 | 84,97 | 100AF-ABH103a | 100 | 10 | 600
A cip choN1C4 | 157,36 | 225AF-ABH203a | 200 | 25 | 600
A tong 84,97 | 100AF-ABH103a | 100 | 10 | 600
N1C2 | Acdpcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A cap choNIC3 | 44,72 | 100AF-ABH103a | 50 | 10 | 600
N1C3 | Acapcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A tong 157,36 | 225AF-ABH203a | 200 | 25 | 600
N1C4 | Acapcho4BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cip choN1C5 | 84,97 | 100AF-ABH103a | 100 | 10 | 600
A tong 84,97 | 100AF-ABH103a | 100 | 10 | 600
N1C5 | A cépchoNIC6 | 44,72 | 100AF-ABH103a | 50 | 10 | 600
Acapcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
N1C6 | Acapcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A tong 180,25 | 225AF-ABH203a | 200 | 25 | 600
N1D1 | A cdp chonha DH | 39,75 | 100AF-ABH103a | 50 | 10 | 600
A cap cho N1D2 | 137,97 | 225AF-ABH203a | 150 | 25 | 600
N1D2 | A cép cho san TN | 137,97 | 225AF-ABH203a | 150 | 25 | 600
A tong 182,85 | 225AF-ABH203a | 200 | 25 | 600
L= A cap cho SVD | 31,25 | 100AF-ABH103a | 50 | 10 | 600
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A cép cho N1E2 | 149,6 | 225AF-ABH203a | 175 | 25 | 600

A tong 149,6 | 225AF-ABH203a | 175 | 25 | 600

N1E2 | AcapchoNTD | 93,75 | 100AF-ABH103a | 100 | 10 | 600
A cip cho N1E3 | 49,86 | 100AF-ABL103a | 60 | 10 | 600

N1E3 | A capchobéboi | 49,86 | 100AF-ABL103a | 60 | 10 | 600
CS1 Chiéu séng 65,82 | 100AF-ABH103a | 75 | 10 | 600

Bang 5.12 Bang thdng ké lya chon aptomat céc ti dong luc tram bién ap T2

Ténta | Vi tri aptomat It (A) Loai aptomat lam | letm | D
(A) | kA) | (V)

A tong 202,74 | 400AF-ABS403a | 250 | 22 | 600

Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600

NeAL A cip cho N2A2 | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A cip cho N2A3 | 101,37 | 225AF-ABH203a | 125 | 25 | 600

N2A2 | Acapcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A tong 101,37 | 225AF-ABH203a | 125 | 25 | 600

N2A3 | Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cap cho N2A4 | 44,72 | 100AF-ABH103a | 50 | 10 | 600

N2A4 | Acapcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A tong 226,6 | 400AF-ABS403a | 250 | 22 | 600

A cipcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600

NeB1 A cip cho N2B2 | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cap cho N2B3 | 113,3 | 225AF-ABH203a | 125 | 25 | 600

N2B2 | Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A tong 113,3 | 225AF-ABH203a | 125 | 25 | 600

N2B3 | Acipcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cap cho N2B4 | 56,65 | 100AF-ABL103a | 60 | 10 | 600
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Idm

I cdm

Udm

Ténta | Vi tri aptomat I (A) Loai aptomat
(A) | kA)| (V)
N2B4 | Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 10 | 600
N2C | A capchonhatrée | 132,98 | 225AF-ABH203a | 150 | 25 | 600
N2D | AcapchoBH | 49,75 | 100AF-ABL103a | 60 | 10 | 600
CS2 Chiéu sang 85,77 | 100AF-ABH103a | 100 | 10 | 600

Bang 5.13 Bang thong ké lya chon aptomat céac ti dong luc tram bién ap T3

Ténta | Vi tri aptomat I (A) Loai aptomat fam | leam | U
(A) | kA) | (V)

A tong 225,27 | 400AF-ABS403a | 250 | 22 | 600

Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600

NSAL A cap cho N3A2 | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A cip cho N3A3 | 112,63 | 225AF-ABH203a | 125 | 25 | 600

N3A2 | Acapcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A tong 112,63 | 225AF-ABH203a | 125 | 25 | 600

N3A3 | Acapcho4BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cip cho N3A4 | 44,72 | 100AF-ABH103a | 50 | 10 | 600

N3A4 | Acapcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A tong 225,27 | 400AF-ABS403a | 250 | 22 | 600

A capcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600

NIB1 A cap cho N3B2 | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A cip cho N3B3 | 112,63 | 225AF-ABH203a | 125 | 25 | 600

N3B2 | Acapcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
A tong 112,63 | 225AF-ABH203a | 125 | 25 | 600

N3B3 | Acipcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cép cho N3B4 | 44,72 | 100AF-ABH103a | 50 | 10 | 600

N3B4 | Acipcho3 BT | 44,72 | 100AF-ABH103a | 50 | 10 | 600
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Idm

I cdm

Udm

Ténta | Vi tri aptomat I (A) Loai aptomat
(A) | kA) | (V)
A tong 251,78 | 400AF-ABS403a | 300 | 22 | 600
A cépcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
N3Ct A cip cho N3C2 | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cip cho N3C3 | 125,89 | 225AF-ABH203a | 150 | 25 | 600
N3C2 | Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A tong 125,89 | 225AF-ABH203a | 150 | 25 | 600
N3C3 | Acipcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cép cho N3C4 | 56,65 | 100AF-ABL103a | 60 | 10 | 600
N3C4 | Acépcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A tong 251,78 | 400AF-ABS403a | 300 | 22 | 600
A capcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
NSb1 A cip cho N3D2 | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cip cho N3D3 | 125,89 | 225AF-ABH203a | 150 | 25 | 600
N3D2 | Acapcho4BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A tong 125,89 | 225AF-ABH203a | 150 | 25 | 600
N3D3 | Acépcho4BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600
A cap cho N3D4 | 56,65 | 100AF-ABL103a | 60 | 10 | 600
N3D4 | Acapcho4 BT | 56,65 | 100AF-ABL103a | 60 | 10 | 600

Bang 5.14 Bang thdng ké lya chon aptomat cé4c ta dong luc tram bién &p T4

Ténta | Vi tri aptomat I (A) Loai aptomat S B
(A) | kA) | (V)

A tong 429,09 | 800AF-ABE803a | 500 | 22 | 600

N4Al | Acapcholdng |214,54| 400AF-ABS403a | 250 | 22 | 600
A cap cho N4A2 | 214,54 | 400AF-ABS403a | 250 | 22 | 600
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Idm

I cdm

Udm

Ténta | Vi tri aptomat I (A) Loai aptomat
(A) | kA) | (V)
N4A2 | Acapcholdng |214,54| 400AF-ABS403a | 250 | 22 | 600
A tong 429,09 | 800AF-ABE803a | 500 | 22 | 600
N4A3 | Acapchol dng |214,54| 400AF-ABS403a | 250 | 22 | 600
A cip cho N4AA4 | 214,54 | 400AF-ABS403a | 250 | 22 | 600
N4A4 | Acapcholdng |214,54 | 400AF-ABS403a | 250 | 22 | 600
N4B1 | Acapcholdng |214,54| 400AF-ABS403a | 250 | 22 | 600
A tong 429,09 | 800AF-ABES03a | 500 | 22 | 600
N4B2 | Acipcholdng |214,54| 400AF-ABS403a | 250 | 22 | 600
A cip cho N4B3 | 214,54 | 400AF-ABS403a | 250 | 22 | 600
N4B3 | Acépcholdng |214,54 | 400AF-ABS403a | 250 | 22 | 600
A tong 157,91 | 225AF-ABH203a | 200 | 25 | 600
N4C1 | A capchonhaan | 23,44 | 100AF-ABH103a | 50 | 10 | 600
A cip cho N4C2 | 132,98 | 225AF-ABH203a | 150 | 25 | 600
N4AC2 | Acapchocho |132,98| 225AF-ABH203a | 150 | 25 | 600
CS4 Chiéu séng 83,7 | 100AF-ABH103a | 100 | 10 | 600

Bang 5.15 Bang thong ké lya chon aptomat céc ti dong luc tram bién ap T5

Ténta | Vi tri aptomat I (A) Loai aptomat fam | Leam | U
(A) | kA) | (V)

A tong 429,09 | 800AF-ABES03a | 500 | 22 | 600

N5AL | Acipcholdng |214,54| 400AF-ABS403a | 250 | 22 | 600
A cap cho NSA2 | 214,54 | 400AF-ABS403a | 250 | 22 | 600

N5A2 | Acapchol dng |214,54| 400AF-ABS403a | 250 | 22 | 600
A tong 429,09 | 800AF-ABE803a | 500 | 22 | 600

N5A3 | Acipcholdng |214,54| 400AF-ABS403a | 250 | 22 | 600
A cap cho N5A4 | 214,54 | 400AF-ABS403a | 250 | 22 | 600
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Ténta | Vi tri aptomat I (A) Loai aptomat lam | leam | U
(A) | kA) | (V)

N5A4 | Acapcholdng |214,54| 400AF-ABS403a | 250 | 22 | 600
A tong 429,09 | 800AF-ABE803a | 500 | 22 | 600

N5B1 | Acépcholdng |214,54| 400AF-ABS403a | 250 | 22 | 600
A cap cho N5SB2 | 214,54 | 400AF-ABS403a | 250 | 22 | 600

N5B2 | A capcholdng |214,54| 400AF-ABS403a | 250 | 22 | 600
A tong 429,09 | 800AF-ABES03a | 500 | 22 | 600

N5B3 | Acépcholdng |214,54| 400AF-ABS403a | 250 | 22 | 600
A cip cho N5B4 | 214,54 | 400AF-ABS403a | 250 | 22 | 600

N5B4 | Acipcholdng |214,54| 400AF-ABS403a | 250 | 22 | 600

5.2.2.2. Chon thanh cdi ha dap

Tinh todn cho mét tram trong 5 tram bién 4p cua khu dé thi gia st tinh

toan cho tram bién ap T3 cd cong suat 400kVA.

Dong dién 16n nhat di qua thanh gop 1a dong dinh mtrc may bién ap:

_ Sam 400 57735 (p)

J3U,, /304
Chon thanh g6p dong tiét dién hinh chit nhat, M40x4 c6 I, = 625(A)

Kiém tra diéu kién 6n dinh dong va 6n dinh nhiét

dmBA

Can ctr két qua tinh toan ngan mach phia ha &p tong hop trong bang
5.2, dong dién ngan mach trén thanh gop ha &p tram bién &p T3 12 10,246 kA
Tri s6 dong dién xung kich:
i, =18+/2.1, =18+/2.10,246=26,08  (KA)
Du dinh dit ba thanh gép ba pha cach nhau 15 cm, mbi thanh dugc dat
trén hai st khung tu cdch nhau 70 cm.
Luc tinh toan do tac dong cua dong ngian mach:

70

F, =167.10°-—.26,08=2,03 (kG)
tt 15
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M6 men udn tinh toan:
v 203.70

~14,21 (kG.cm)

M6men chéng udn cua thanh M40x4 dit dung:

2
V\/:40.4

107 =0,106 (cm®)

Ung suat tinh todn xuét hién trong thanh gop do tac dong cua lyuc dién
dong dong ngan mach:

o =M _1421 49 (kGlem?)
W 0,106

V6i o = 6 va tyg = t. = 0,5s, két qua kiém tra thanh gop da chon cho
trong bang sau:

Bang 5.16. Bang kiém tra thanh gop ha ap

Pai lwong chon va kiém tra Két qua

Dong dién phat nong lau dai cho phép | Ki.Kz.lgp =625 > |, = 577,35

Diéu kién On dinh nhiét (mm?) Fre =160 > al,ft,, =4347
Piéu kién 6n dinh dong (kG/cm) o, =1400> o, =134]1

Viy chon thanh cai dong M40x4 1a thoa man

Bén tram bién &p con lai thanh g6p ha ap diing trong cac ta phan phéi
ha ap duoc tinh toan lya chon twong tu. Két qua lra chon thanh gop ha ap cho
5 tram bién &p duoc téng hop trong bang sau:

Bang 5.17. Bang thong ké lya chon thanh g6p ha &p cac tram bién ap

Tram | I (A) | @lonfe (MM) | 6 (KGIem®) | Loai TG | Iy (A)
T1 | 808,29 61,41 96,63 M50x5 | 860
T2 | 360,84 27,04 83,51 M40x4 | 625
T3 | 577,35 43,47 134,1 M40x4 | 625
T4 | 909,33 69,02 75,3 M50x6 | 955
T5 | 909,33 69,02 75,3 M50x6 | 955

-75 -




5.3. CHON CAP DAN PIEN TU MAY BIEN AP PEN TU PHAN PHOI

HA AP [4]

Cap dugc chon theo diéu kién dbt néng cho phép

Gia st tinh toan lya chon cap cho tram bién &p T5

Dong dién 16n nhét chay qua cép 1a dong dinh mic may bién &p. Theo

két qua tinh toan tong hop trong bang 4. dong dién dinh mirc may bién ap T5

cd tri s6 909,33A. Vay chon ding cap dong 1 16i tiét dién 185mm?, cach dién

PVC do Lens ché tao c6 dong dién I, = 506A, trong d6 mdi pha ding 2 soi

cép, riéng day trung tinh ding 1 soi, tong s6 soi cap la 7x185mm?.

Cac tram bién &p con lai cap duoc chon twong tu. Két qua lwa chon cép

cap dién dén cé4c ta ha ap cho trong bang dudi day:

Bang 5.18. Bang thong ké chon cap cip dién cho ti phan phdi ha ap cac TBA

Tram S (kVA) lim (A) Loai cap lep (A) 1s01
T1 560 808,29 PVC(7x150) 441
T2 250 360,84 PVC(4x120) 382
T3 400 577,35 PVC(7x95) 328
T4 630 909,33 PVC(7x185) 506
T5 630 909,33 PVC(7x185) 506
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Chuong 6

THIET KE HE THONG PO LUONG VA BAO VE

6.1. THIET KE HE THONG PO LUONG
6.1.1. Chon may bién dong [4]
6.1.1.1. Cdc diéu ki¢n chon bién dong
Déi v6i may bién dong ha &p chi c6 nhiém vu cip ngudn ding cho cac
thiét bi do ¢ém
May bién dong dugc chon theo céc diéu kién sau:
1. So @6 nbi day va kiéu may:

2. Bién ap dinh muec:

Udmer = Uamp (6-1)
3. Dong dién dinh maec:
lame1 = Ugy (6-2)

4. Cap chinh xéc:

Cép chinh xac ciia may bién dong phai phi hop véi cap chinh xéac cua
cac dung cu ndi vao phia thir cap
5. Phu tai tht cap:

Zamgl = £y = Zyc + Ly (6-3)

Trong do:

Zqc 1a tong phu tai cac dung cu do

Zqq 12 téng tro cua day dan tir Bl dén céc dung cu do

Truong hop gidi han:

i
Zimgl - Ldc = Ldad ~ Rag = 7; t (6-4)
dd

Tur day suy ra tiét dién day dan

Ply
F, > 6-5
dd Zd‘mBl - Zd ( )

C
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p 1a dién tré suat caa vat liéu 1am day
I 12 chiéu dai tinh toan cua day dan phu thudc vao so d6 nbi day cua
cac may bién dong va chiéu dai thuc tir Bl dén dung cu do I:
So d6 dung 3 Bl trén 3 pha néi hinh sao: I = |
So d6 dung 2 Bl trén 2 pha néi hinh sao: Iy = 3.1
So d6 dung 1 Bl trén 1 pha néi hinh sao: I = 2.1
Dé dam bao do bén co hoc va do chinh xac, tiét dién day dan khdng
nhé hon 1,5 mm? dbi voi day dong, 2,5 mm? dbi véi day nhom
6. Biéu kién 6n dinh dong:
V2K, 1, =1, (6-6)
Kg 12 boi s6 6n dinh dong caa Bl
lgm1 12 dONg dinh mic so cap cua Bl
Riéng voi Bl kiéu sir d&, diéu kién 6n dinh dong 1a
F, >Fy (6-7)
Fep 12 luc tAc dong cho phép Ién dau st
Fq 12 luc tinh todn dit 18n dau st caa bién dong
7. Diéu kién 6n dinh nhiét:
(a2 Kin)* Canam = By (6-8)
Kon.am 12 b0i $6 6n dinh nhiét dinh mtc cua B
ton.am 12 thoi gian 6n dinh nhiét dinh mac
6.1.1.2. Chon bién dong ding cho cdc tram bién dp
Chon mét tram bién ap trong s6 5 tram dé tinh toan chon may bién
dong gia sir tinh toan cho tram bién ap T4 c6 cong suat 630 kVA
Dong dién 16n nhat di qua may bién dong :

ICb = Ide = 630 = gogA

J3.0,4
Phu tai thir cdp Bl bao gom:
+ Ampemet: 0,1VA
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+ Cong to hiru cong: 2,5 VA

+ Cong to vo cong: 2,5 VA

Téng phu tai: 5,1 VA

Cac déng hd ¢6 do chinh xé4c 0,5

Chon dung bién dong ha ap do cong ty Do dién Ha Noi ché tao, s6
lwgng 3 BI dit trén 3 pha ddu hinh sao. Thong s6 k¥ thuat ciia may bién dong
cho trong bang sau:

Bang 6.1. Thong s6 k¥ thuat ctia may bién dong BD19

_ S6 vong | Dung luong | Cap chinh
LO?.U Udm (V) Idm (A) |2dm (A) r ,
SO’ cap (VA) Xac

BD19| 600 1000 5 1 15 0,5

Cac tram con lai tinh toan lua chon tuong tu, két qua lua chon may bién
dong dung trong 5 tram bién &p duoc tong hop trong bang sau:

Bang 6.2. Bang thong ké lya chon may bién dong cho céc tram bién ap

Tram | S(KVA) | lg (A) | Loai BI | S6luong | So dd noi
T1 560 808 BD19 3 hinh sao
T2 250 361 BD9/1 3 hinh sao
T3 400 577 BD13 3 hinh sao
T4 630 909 BD19 3 hinh sao
T5 630 909 BD19 3 hinh sao

Cac may bién dong dugc chon ding déu do Cong ty Do dién Ha Noi
ché tao. Thong s6 k§y thuat cho trong bang sau:

Bang 6.3. Bang thong sé ki thuét cia mot sb loai may bién dong

Loai | Uin(V) | lon (A) | b () | 50 %009 | DU8 Kome | €3p 2int
BD19 600 1000 5 1 15 0,5
BD9/1 600 400 5 1 10 0,5
BD13 600 600 5 1 15 0,5
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Day dan dung day M2,5 khdng can kiém tra diéu kién 6n dinh dong va

diéu kién 6n dinh nhiét.
6.1.2. Chon cac thiét bi do dém [4]
6.1.2.1. Chon Ampemet

Ampemet dung dé do dong dién cac pha thong qua hé théng may bién

dong. Mai tram bién 4p chon ding 3 Ampemet do c6ng ty Do dién Ha Nbi

ché tao

6.1.2.2. Chon Vonmet

M®i tram bién &p chon ding 1 Vonmet do cong ty Po dién Ha Noi ché

tao ¢ kém theo thiét bi chuyén mach

Bang 6.4 Bang thong so ky thuat cia Ampemet va Vonmet:

Chp Gi6i han do Syam (VA)
Tén TB | Kié ey )
en %1 chinh xac filg Giantiép | C.dong | C.ap
Ampemet | 5., 05 | 1-80A | 5A-15kA | 025
dién tur
vonmet | 544 05 |1-600V | 450V - 450kV 26
dién tur

6.1.2.3. Chon cong to do dién ning

MOi tram bién &p dat mot cong to hiru cong va mot cong to vo cong do

cong ty Do dién Ha Noi ché tao c6 cac thdng sé ki thuat nhu sau:

Bang 6.5. Thong sb ky thuat cua céc cong to do dém dién nang

G161 han do
~ .2 Cép e .y < K
Tén TB Kiéu chinh xac Truc tiép Gian ti€p
I (A) U (V) | (A) U (V)
Congto | -y 0,5 5-10A | 220/380v | 1072000
hiru cong 5
Congto | oppy | 0 5-10A | 220/380v | 2952000
vb cbng 5
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6.2. THIET KE HE THONG NOI PAT [1]

Theo quy pham, dbi véi tram bién &p cong suét 16n hon 100 kVA dién
tré ndi dat khéng vuogt qua 4.

Theo sé liéu khao sat khu d6 thi trude day phan 16n 1a dat rudng vuon
nay duoc san lap bang cat den véi do day trung binh khoang 50cm. Céc dién
cuc néi dat du dinh dat sdu cach mat dat 0,8m. Dién tré suat do dugc 1a 1.10°
[Qcm].

+ Pién ap tinh toan trén thiét bi nbi dat Uy = 23kV.

+ Dé tinh so bo hé sb tang cao hi¢u chinh K léy béng 2 d6i vé6i dién cuc
ngang khi chon sau 0,5 - 0,8 m, dat uét trung binh, va d6i véi dién cuc dong
thang dimg dai 2 - 3 m dong sau cach mat dat = 0,8 m 1a K = 1,5 d6i vai dat
udt trung binh.

+ Dién tré suat tinh toan ddi véi dién cyc ngang pingang = 2.1.10°
= 2.10" Qcm, va ddi véi dién cuc thang dimg 13 pyeeme = 1,5.1.10° = 1,5.10°
Qcm

+ Xac dinh dién tro tan cua mot dién cuc thang dung dung thép goc
L50 dai 2,5 m khi chon sau cach mat dat 0,8 m.

Rﬁ@pﬁ( 2,1, 4t+|) (6-9)

| 99 29
+ O day dgingu; = 0,95b = 0,95.0,05 = 0,0475 m

t:Q8+%§=ZQ&n

R = 0,366.150_@ 2x25 . 1I 4x2,05+25

= = 47,41(Q
25 0,0475 2 g4><2,05—2,5j Q)

+ X&c dinh so bd sb coc khi hé s sir dung coc thang dung 1a ng = 0.64

4741

n= ~ 20
0,6x4

+ X4&c dinh dién tré khuéch tan cua dién cuc ngang (thép thanh 40 x 4

mm?) duoc han & dau trén cua thép goc. Hé sé sur dung thanh ndi thanh vong
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khi s6 dién cuc thiang dimg bang 20 coc, ti sb a/l = 2. Dung phép noi suy ta
duogc hé sb st dung Nngang = 0,32.
+ Dién tr¢ tan cua thanh cé chu vi vong L = 20a = 20.2.2,5 = 100 m x&c

dinh theo biéu thirc sau :

1 1 0,366 212
Rngang =—R ngang = Ny |g

(6-10)
77ngang nngang L bt

2
g = 1 O,366><200Ig 2x100 ~13,26(Q)
0,32 100 0,04x0,8

+ Tinh chinh x&c dién tro cua dién cuc thang dtng:

4x13,26
= 2X280 5730
¢ 1326-4 )
+ Tinh chinh xac s dién cuc thang dtng khi hé s6 st dung dugc tra véi
a/l =2van=20,lucddng=0,64

I 1
0.64x5,73

Viy ding 12 thanh thép goc 50x50x4 dai 2,5 m lam 12 dién cuc thang
dtng. Cac dién cuc ndy duoc dong xung quanh tram ¢ d6 sau cach mit dat
0,8 m va cach nhau 5m, trén dau cac dién cuc duoc han ndi véi nhau bai

thanh thép det tiét dién 40x4 mmZ.
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KET LUAN

Sau thoi gian giao d& tai “Thiét ké cung cdp dién cho cong vién ciy
xanh va nha & xd An Péng - An Dwong - Hdi Phong”, tir ngay 08/04/2009
dén ngay 08/07/2009 em di thyc hién dé tai bang sy nd lyc phan d4u cta ban
than cing v&i su huéng din tan tinh cta thdy gido Th.S Nguyén Doan
Phong, céc thay co trong khoa va ban bé dén nay em da hoan thanh d6 an.

Trong qua trinh 1am d6 an duoc su huéng dan cia thay gidgo Th.S
Nguyé:n Doan Phong em da thyc hi¢n dugc mot $6 cong viéc cu thé sau:

- Tim hiéu va danh gia hién trang mat bang khu d6 thi An Pong tir d6
dé xuit cac phuong an phan ving phu tai, phuong an cap dién cho khu db thi.

- Tinh toan téng hop phu tai va xac dinh vi tri, $6 luong, cong suét tram
bién ap.

- Tinh toan lua chon tiét dién day dan, phuong 4n di diy mang cao ap,
mang ha ap.

- Tinh toan thiét ké cac tram bién ap tiéu thu.

Tuy nhién do thdi gian ¢6 han va con thiéu kinh nghiém thuc té nén do
an chua hach toan gia thanh va phan tich tai chinh tir 46 danh gia tinh kha thi
cua du an.

Do an cua em thiét ké cap dién cho cong vién cdy xanh va nha ¢ xa An
Pong - An Duong - Hai Phong tuy khé chi tiét nhung khong tranh khoi nhiing
thiéu s6t mong cac thiy, cd gido va cac ban gop ¥, bo sung dé dd an cta em
duoc hoan thién hon.

Cu6i cung em xin gui 106i cam on chan thanh nhat dén thay gido ThsS.
Nguyén Doan Phong, cic thiy co trong Khoa Dién - Dién tr, gia dinh va ban
beé da huéng dan, gidp dd em trong sudt qua trinh lam d6 an t6t nghiép.

Sinh vién thuc hién
Vii Van Quy
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