Gido trinh'Cungcap-dién -

LOINOI PAU

Dét nude Viét Nam trong cong cudce cong nghiép hod - hién dai hod, nén
kinh té dang trén da phét trién. Yéu cau str dung dién va thiét bi dién ngay cang
tang. Viéc trang bi kién thirc vé hé théng dién nhim phuc vu cho nhu cau sinh
hoat ctia con nguoi, cung cdp dién ning cho cdc thiét bi ctia khu vuc kinh thé,
cdc khu ché xuét, cdc xi nghiép 12 rat can thiét.

Véi mot vai trd quan trong nhu vay va xudt phat tir yéu cau, ké hoach dao
tao, chuong trinh mdn hoc ciia Truwong Cao Piang Ngoai ngir - Cong nghé
Viét Nhat. Ching t6i di bién soan cudn gido trinh Cung cap dién gom 5
chuong v61 nhitng ndi dung co ban sau:

- Chuong 1: Tinh todn phu tai di¢n

- Chuong 2: Tinh todn ton that dién dp, ton thit cong suat.

- Chuong 3: Lua chon céc thiét bi dién trong ludi cung Cép dién.

- Chuong 4: Nang cao hé s6 cong suat.

- Chuong 5: Tinh toan chiéu sing.

Gido trinh cung cap dién dugc bién soan phuc vu cho cong tic giang day
cua gido vién va la tai liéu hoc tap cua hoc sinh.

Do chuyén mdn va thdi gian ¢6 han nén khong tranh khoi nhimg thiét sét,
vy rat mong nhan dugc ¥ kién déng gép ctia dong nghiép va ban doc dé cudn

séch dat chat luong cao hon.

TAC GIA
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GIOI THIEU CHUNG VE CUNG CAP PIEN
1. LUGI BPIEN VA LUCGI CUNG CAP PIEN

Hé théng dién bao gém ba khau: nguén dién, truyén tai dién va tiéu thu
dién

Nguén dién la cdc nha mdy di¢n (thuy dién, nhi¢t di¢n, di¢n nguyén tu ...)
va cdc tram phét di¢én (di€zen, di¢n mat troi...).

Tiéu thy dién bao gdém tat ca cic d6i twong st dung dién ning trong céc
linh vyc kinh té va doi séng: cong nghiép, ndng nghiép, 1am nghiép, giao thong
van tai, thwrong mai, dich vy, phuc vu sinh hoat...

Pé truyén tai dién tir ngudn phat dén céc ho tidu thu nguoi ta stir dung ludi
dién. Ludi dién bao gdm duong diy tai dién va tram bién dp. Ludi dién nudc ta
hién c6 nhiéu cip dién dp: 0,4KV, 6KV, 10KV, 22KV, 35KV, 110KV, 220KV
va 500KV. Mot sb chuyén gia cho rang trong tuong lai luéi dién Viét nam chi
nén ton tai nam cap dién 4p: 0,4KV, 22KV, 110KV, 220KV va 500K V.

C6 nhiéu cdch phan loai luéi dién:

Can ctr vao tri s6 cta dién ap, chia ra ludi dién siéu cao dp (S500KV), ludi
dién cao dp (220KV, 110KV), luéi trung ap (35KV, 22KV, 10KV, 6KV) ludi
dién ha ap (0,4KV).

Can ctt vao nhiém vuy, chia ra lugi cung cép (500KV, 220KV, 110KV),
lu6i phan phéi (35KV, 22KV, 10KV, 6KV, 0,4KV).

Ngoai ra con nhiu céch chia khdc, Vi du cin cr vao pham vi cép dién,
chia ra luéi khu vuc, ludi dja phuong: cin cir vao sb pha, chia ra lu6i mot pha,
hai pha, ba pha; cin ctr vio dbi tuong cap dién chia ra luéi cong nghiép, ludi

nong nghiép, ludi do thi...

2. NHUNG YEU CAU BOI VOI PHUONG AN CUNG CAP DIEN
Bat ky mot phuong dn (hodc du 4n) cung cap dién nao ciing phai thoa mén

4 yéu cau co ban sau:

2.1. Do tin ciy cung cap dién

D6 1a mirc dam bdo lién tuc cung cap dién tuy thudc vao tinh chat cua ho

dung dién.
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Ho¢ logi 1: 1a nhitng ho rat quan trong khong duoc dé mét dién, néu xay ra
mat dién s& gy ra hau qua nghiém trong.

- Lam mét an ninh chinh tri, mét trat ty xa hoi. D6 1a san bay, cang hang
hai, khu quan su, khu ngoai giao doan, cic dai st qudn, nha ga, bén xe, truc giao
thong chinh trong thanh phd. ..

- Lam thiét hai 16n d6i v6i nén kinh té qudc dan. B6 1a khu cong
nghiép, khu ché xut, dau khi, luyén kim, nha mdy co khi 16n, tram bom nong
nghiép 16n... Nhiing ho nay déng vai trd quan trong trong nén kinh té qudc dan.

- Lam nguy hai dén tinh mang con nguoi.

Hé logi 2: bao gdm céc xi nghiép ché tao hang tiéu dung (nhu xe dap,
vong bi, banh keo, dd nhya ...) va thuong mai, dich vu (khich san, si€u thi,
trung tam thuong mai 16n...). Vi nhitng ho nay néu mét dién sé& bi thua thiét vé
kinh t& nhu din céng,gdy tht pham, ché pham phd v& hop dong cung cap
nguyén liéu hodc san pham cho khéch hang, 1am giam stit doanh sb va 1ai xuat...

H¢ logi 3: 1a nhtin ho khong quan trong cho phép mat dién tam thoi khi

can thiét. 6 12 ho 4nh sang sinh hoat do thi va ndng thon.

2.2. Chit lwong dién

Chét lugng dién duogc thé hién ¢ hai chi tiéu: tan so (f) va dién dp (V).
Mot phuong 4n cap dién c6 chat luong tot 1a phuong 4n dam béo tri s6 tan sd va
dién 4p nam trong gi6i han cho phép. Co quan Trung tim Piéu d6 Qudc gia chiu
trach nhiém diéu chinh tan sb chung cho hé¢ théng dién. Viéc dam bao cho dién
4p tai moi diém nit trén ludi trung dp va ha dp nam trong pham vi cho phép 1a
nhiém vu ctia k§ su thiét ké va van hanh 1udi cung cap dién.

Pé dam bao cho cdc thiét bi dung dién (dong co, den, quat, tu lanh, ti
vi...) 1am viéc binh thuong yéu cau dién 4p dit vao cuc cdc thiét bi dung dién
khong duogc chénh 1éch qua 5% so véi tri s6 dién ap dinh muac. Do chénh 1éch
dién 4p so voi tri s6 dinh mutc goi 1a d6 chénh 1éch dién 4p, ky hiéu 1a oU.

oU =U - Uygp,

Yéu cau: [5U]< 5%Ugn

2.3. Kinh té

Tinh kinh té ctia mot phuong dn cdp dién thé hién qau hai chi tiéu: vén

dau tu va phi ton van hanh.
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Vén dau tu mot cong trinh dién bao gé)m tién mua vat tu, thiét bi, tién van
Chuyén, tién thi nghiém, thir nghiém, tién mua dit dai, ¢ bl hoa mau, tién khao
sat thiét ké, tiém lap dat, nghiém thu.

Phi ton van hanh bao gb cic khoan tién phai chi phi trong qud trinh van
hanh cong trinh dién: Tién lwong cén bd quan 1y, cdn bo k¥ thudt, cong nhan van
hanh, tién bao dudng dinh ky, tién stra chita, trung dai tu, tién thir nghiém, thi
nghiém, tién ton that dién ning trén cong trinh dién.

Thuong thi hai khoan kinh phi nay luén mau thuin nhau, néu vén dau tu
16n thi phi ton van hanh nhé va nguoc lai. Vi du: néu chon tiét dién day dan nho
thi tién mua it di nhung tién t6n that dién ning lai ting 1én do dién trd day 16n
hon. Vi du: néu mua thiét bi dién loai tot thi dat nhung gidm duoc phi tdn van

hanh do it phai stra chita, bao dudng...

2.4. An toan

An toan 1a van dé quan trong, thim chi phai dat 1én hang dau khi thiét ké,
lép dat, van hanh cong trinh dién. An toan cho cdn b van hanh, an toan cho
thiét bi, cong trinh dién, an toan cho ngudi din va cdc cong trinh dan dung 1an
can.

Nguoi thiét ké va van hanh cong trinh dién phai nnghiém chinh tuan thu
triét dé cdc quy dinh, ndi quy an toan, vi du khoan cich an toan gitta cong trinh

dién va cong trinh dan dung, khoang cich an toan tir diy dan t&i mat dat...

3. MOT SO KY HIEU TREN SO PO CAP PIEN

TT | Thiét bi dién Ky hiéu trén ban vé&
May phit dién g (F)
Tram bién 4dp A
Tram phan phoi

HH =
Mdy bién 4p 2 cuon day, 3 cudn day @ @}

My cét dién ] \| B]

Dao céch ly, cau dao -
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Dao cit phu tai, mdy cit phu tai

Chu chi m m
My bién dong dién g (1)
Day dan
. . // //
Day dan ghi ro so day N,
////

Ap t6 mat

Khoi dong tur

Pong co dién

Pen soi dbt

Den tuyp

Nbi dat

Dong ho ampe, von
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Chuong 1: TINH TOAN PHU TAI PIEN
1.1. KHAI NIEM CHUNG

Phy tai dién 1a s6 liéu dau tién va quan trong nhat dé tinh todn thiét ké hé
thong cung cap dién. Xdc dinh phuy tai dién qud 16n so voi thyc té sé din dén
chon thiét bi dién qué 16n 1am ting von dau tu. Xac dinh phu tai dién qua nho
dan t6i chon thiét bi dién qué nho s& bi qué tai gdy chdy nd hu hai cong trinh,
lam mét dién.

Xéc dinh chinh xdc phu tai dién 1a viéc lam kh6. Cong trinh dién thuong
phai duoc thiét ké, 1ap dit trude khi ¢6 ddi tuong st dung dién. Vi du: can thiét
ké va lap dat tram bién 4p trung gian dé cp dién cho khu ché xuit ngay tir giai
doan xay dung co so ha tang (dudng giao thong, dién, nude), sau d6 méi moi
cdc xi nghiép vao mua dat xdy dung nha mdy. Khi thiét ké lap dat duong day
cao 4p va tram bién dp trung gian cap dién cho khu ché xuat nguoi thiét ké chi
biét thong tin rat it: dién tich khu ché xuat va tinh chat cua céc xi nghiép s& xay
dung tai d6 (cong nghiép nang, nhe).

Phu tai can xdc dinh trong giai doan tinh todn thiét ké hé théng cung cip
dién goi la phu tdi tinh toan. Can luu ¥ phan biét phu tai tinh todn va phu tai thyc
té khi cdc nha mdy da di voa hoat dong. Phu tai tinh to4n 12 phy tai gan ding chi
ding dé tinh todn thiét ké hé théng cung cip dién con phu tai thuc té 1a phu tai
chinh x4c c6 thé xdc dinh duoc bang cdc dong hd do dién trong qud trinh van
hanh.

C6 nhiéu phuong phdp xéc dinh phuy tai dién. Can can ct vao lugng thong
tin thu nhan duoc qua ting gai doan thiét ké dé lwa chon phuong phép thich hop.
Cang c6 nhiéu thong tin vé ddi twong sir dung cang lwa chon dugc phuong phép

chinh xac.

2.2. XAC PINH PHU TAI BIEN KHU VUC NONG THON
Né6ng thon c¢6 nhiéu dbi thuong st dung dién, pho bién nhét van 1a tram

bom, truong hoc va anh sing sinh hoat.

2.2.1. Phu tdi dién tram bom

Cac mdy bom ndng nghiép thudng c6 céc thang cong suat 14KW, 20KW,
33KW, 45KW, 55KW, 75KW, 100KW. Véi mdy bom cong suét nho st dung
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dién ha 4p, mdy bom cong suat 16n 100KW trg 1én thuong ding dién 6KV hoic
10KV.

Tram bom chia lam 2 loai: tram bom tudi va tram bom ti€u. Tram bom
tudi 1am viéc hau nhu quanh nim. Tram bom tiéu chi lam viéc it ngay vao
nhirng dip tdng lut.

Phu tai tram bom dugc x4c dinh theo cong thirc sau:

n
Py = kdt; K i Pimi
-
Qy =Py .tgp

Trong d6: Py, Qy - phu tai tic dung va phan khang tinh todn cta tram
bom
kg, - hé sd déng thoi, léy theo tuc té
n,

kdt =
n

v6i  n - tong sb mdy bom dit trong tram
ny - $b may bom lam viéc.

Vi tram bom tudi dit nhiéu may bom ngudi ta thudng cho mot mdy bom
thay phién nhau nghi dé bao dudng.

Vo1 tram bom tiéu, do tinh cép bach cua viéc chéng 11 lut bao v¢€ hoa mau,
can cho 100% mdy bom lam viéc

K, - h¢ s tai

v6i tram bom tudi ldy theo thyc té.

v6i tram bom tiéu cho mdy tai 100% cong suat.

Nhu vay voi tram bom tiéu trong nhitng ngay lam viéc phai cho 100%

mdy bom van hanh day tai, nghia 1a:

Kt = kdt = 1
Khi d6 phu tai di¢n ctia tram bom tiéu s¢ la:
n
P, = zkdmi

i=1
Tri s6 cos@ cua tram bom 1ay nhu sau:
vOi1 tram bom ti€u cosQ = cosQP ¢4 = 0,8 (k;=1)

vOi tram bom tudi cos® = 0,6 + 0,7 tuy theo k;
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2.2.2. Phu tdi dién trwomg hoc

Hién nay & ndng thon trudng hoc phat trién manh mé va déu khip, mdi xa
c6 trudng hoc tiéu hoc, trudng phd théng co s, mdi huyén ¢6 1, 2 tham chi 3, 4
truong pho thdng trung hoc.
Véi céc truong pho thong, dién chi dung dé chiéu sang va quat mat, vi thé
phu tai dién dugc xac dinh theo dién tich.
Dé thiét ké cip dién cho trudng can xdc dinh phu tai dién timg phong hoc,
ca nha hoc va toan truong.
Phu tai di¢n mdt phong hoc xéc dinh theo cong thic:
Py =P,.S
Trong do:
S - Dién tich phong hoc (m®). Mot phong hoc cia truong phd thong
thudng c6 dién tich S = 8x10 = 80m”.
P, - Suét phu tai trén don vi dién tich P, = (15 — 20) (W/m?).
Qp, =P,.tgo
hé s cong sudt cos@ ctia phong hoc iy nhu sau:
Néu 1a den tuyp + quat: cos@ = 0,8
Néu 1a den soi d6t + quat: cos@ = 0,9

Phuy tai tinh todn mot ting nha gdm n phong hoc:
PT = kdt' Z Pp
i=l1

Trong d6: kg - hé sb dong thoi. Néu cic phong hoc thuong xuyén st
dung hét thi kg = 1.
Vi du 2.2: Yéu cau x4c dinh phu tai tinh todn cia mot trudng phd théng co
s& ctia x3 bao gdm nha hoc 2 tang, mdi ting 6 phong hoc mdi phong c6 dién tich
80m” va khu nha thuong truc, hiéu trudng, phong hop, gido vién cé tong dién
tich 100m”.
GIAI
Phuy tai mot phong hoc véi P, = 15 (W/m?)
P,=P,.S =15.80 =1200 (W) = 1,2 (kW)
Phu tai ting gdm 6 ting hoc giéng nhau:
Pr=6.P,=6.12=72 (kW)

Phu tai ca nha hoc 2 tang:
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Py=2.72=14,4 (KW)
Phu tai khu nha thuong tryc, phong hop:
Py = 20.100 = 2000 (W) =2 (kW)
Tong phu tai dién toan truong
Py =Py +Py=144+2=164 (kW)
Gia thiét dung den tuyp, cos@ = 0,8, xdc dinh dugc phu tai toan phan

s Y
bX cosp 0,8

=205 (kVA)

2.2.3. Phu tdi anh sang sinh hoat

Pay 1a phu tai dién cta cdc ho gia dinh. O néng thén, cic gia dinh ding
dién khong chénh lIéch nhau 1am.
Phu tai tinh todn cua mot thon, xém hodc lang dugc xac dinh nhu sau:
P,=P,.H
Qq = Py.tgo
Trong d6:  H - s6 ho dan trong thén, lang
P, - suit phu tai tinh todn cho 1 ho, thuong 1ay P, = (0,5 +
0,8) (kW/h9).
voi 0,5 danh cho khu vuc thuan nong
0,6 + 0,8 danh cho khu vuc cé nghé phu hodc lang x6m ven duong.
Pé phuc vu sinh hoat cic hd thuong diing nhiéu loai thiét bi dién gia dung
khic nhau nhu: dén, quat, tivi, radio, ban 1a, ti lanh v.v...trong tinh todn cung
vap dién thuong 1ay hé sd cong suat chung 1a cose = 0,85.
Phuy tai tinh todn toan x3 bao gb cdc thdng xém, trudng hoc, tram bom
v.v... la:

n

i=1

n
1=1
52,42
SX = PX +QX
Kqc - hé s dong thoi

voi n=1,2>ky4=1
n=3,4—-k4=0,9+0,95
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n=35,6,7 - k4 =0,8 + 0,85
Vi du 2.3. Yéu cau xé4c dinh phu tai dién cho 1 xd néng nghiép bao gom:
Thén 1: 300 hd dén, thuin ndng
Thon 2: 200 ho déan, thuan néng
Thoén 3: 120 h dan, bAm mat duong lién xa
Truong PTCS: 12 16p hoc + 100m” khu hanh chinh
Tram bom: 1x33 (kW)

GIAI

Pé xdc dinh phu tai dién toan xi can xdc dinh phu tia cho timg khu vuyc:
Phuy tai dién thon 1: 12 thon thuan néng ldy P, = 0,5 (kW/ho)
P, =0,5.300 = 150 (kW)
Q; =150.0,527 =79 (kVAr) (cos =0,85 — tgp =0,527)
Phu tai thon 2:
P, =0,5.200 = 100 (kW)
Q, =100.0,527 = 52,7 (kVAr)
Phu tai thon 3 véi P, = 0,8 (kW/ho)
P; =0,8.120 =96 (kW)
Q5 =96.0,527 = 50,59 (kVAr)
Phu tai trudong hoc da tinh ¢ vi du 2.2
Pr=16,4 (kW)
Qr=16,4.0,75 =24,75 (kVAr)
Phu tai tram bom voi k, =1
Pg =33 (kW)
Qp =33.0,75 =24,75 (kVAr)
Lay hé s6 dong thoi ke, = 0,8, xdc dinh dugc phu tai dién toan xa
Px = k4.(P; + P, + P3 + Pr + Pp)
Px =0,8.(150 + 100 + 96 + 16,4 + 33) =316 (kW)
Qx=0,8.(79 + 52,7 + 50,6 + 12,5 + 24,7) = 219 (kVAr)

Sx = V316> +219° =385 (kVA)
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2.3. XAC PINH PHU TAI BIEN KHU VUC CONG NGHIEP

2.3.1. Trong giai doan dy an kha thi

Trong giai doaannay cdc nha mdy, hoac khu cong nghi¢gp chua xay dung.
Can xéc dinh phu tai dién dé chuan bi ngudn dién, thiét ké va xay dung duong
day cao 4p va tram bién 4p trung gian. Thong tin thu nhan dugc ¢ giai doan du
4n kha thi rét it, chi 1a dién tich hodc san lugng.
Cong thirc xdc dinh phu tai dién cho khu ché xuét hodc khu cong nghiép
thuong can ctr vao dién tich:
Si = so.D
Trong d6: s - suét phu tai trén mot don vi dién tich (ha)
D - dién tich khu ché xuat hodc khu c6ng nghiép (ha).
Tri s6 cua s, 14y nhu sau:
- V6i khu cong nghiép nhe (dét, may, gidy dép, keo bénh...)
So = 100 + 200 (kVA/ha)
- V6i khu cong nghiép ning (luyén kim, co khi, hod chit...)
So =300 + 400 (kVA/ha)
V&i mot s xi nghiép, trong giai doan du 4n kha thi thuong biét san lugng,
cong thirc xac dinh phu tai dién nhu sau:
aM

P =

tt
max

Trong dé:

a - suat dién nang chi phi dé san xuét 1 san phamm (kWh/1sp)

M - san luogng, nghia 1a sb san pham mot ndm

Tnax - thoi gian st dung cong sudt 16n nhat
Tri s6 cta a va T, tra bang.

Vi du 2.4. Yéu cau xic dinh phu tai dién cho mot khu ché xuat trong giai
doan dy 4n kha thi, du dinh s€ xay dung sau 5 nam, biét réng khu ché xuit duoc
xay dung trén dién tich 80 (ha) va la khu cong nghiép nang.

GIAI

Vi chi biét duy nhét thong tin 12 dién tich, phu tai dién cta khu ché xuat
xdc dinh theo cong thiic S = s¢.D. Gia thiét cdc nha mdy trong khu déu dugc
trang bi may méc hién dai, cong nghé cao, ddy chuyén san xuat tién tién, chon
sudt phu tai s, = 400 (kVA/ha), phu tai dién ctia khu ché xuét 1a:
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S = s0.D =400.800 = 32000 (kVA).
Vi du 2.5. Yéu cau xéc dinh phu tai dién cho xi nghép san XUAt xe dap, san
luong mdt van chiéc/nam, dy dinh xay dung sau 3 nam.
GIAI
Thong tin vé nha mdy twong lai 12 san lugng, ta phai 4p dung cong thirc
_aM
! Tmax
Tra cAm nang v&i nha may san Xuat xe dap a, = 200 (kWh/xe) va T =
5000 (h), x4ac dinh dugc phu tai di¢n;
_aM _200.10"

) - =400 (kW)
T 5000

max

Tiép tuc tra cAm nang duoc cos® = 0,6 — tgp = 1,33
Qu = Py.tgp =400.1,33 = 533 (kVAr)

5= P, 400
cosp 0,6

=667 (kVA)

2.3.2. Trong giai doan xay dung nha xwéng

O giai doan nay, thong tin ma nguoi thiét ké dién nhan duoc 1a cong suat
dat cua tung phan xudng va dién tich ctia cdc phan xudng.
Phu tai dién cta tung phan xudng x4c dinh theo cong thirc:
Py = kpe.Pq
Qq = Py.tgo
Trong d6: Kk, - h¢ 6 nhu cau
P4 — cong suat dit ctia phan xudng (kW)
Py = %Pdmi
i=1
V6l Pgm— cOng duét dinh mirc cta timg mdy (dong co)
n - s6 mdy (dong co) dit trong phan xudng.
Hai cong thtrc trén x4c dinh phu tai dién cua cdc mdy mdc dat trong phan
xudng, con goi la phu tai dong luc.
Phu téi dién chiéu sang phan xudng dugc xdc dinh theo dién tich
P.s=P,.D
Trong d6: D - dién tich phan xuéng (m*)

P, — Cong suat chiéu sang trén don vi dién tich (W/m?)
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Tuy theo yéu cAu,tinh chat 1am viéc ctia cdc phan xudng ma 1y tri sd Py
thich hop:

v6i cdc phan xuong co khi, luyén kim... Py =12 + 15 (W/m?)

v6i cdc phan xuong dét, may, hod chat... Py =15+ 20 (W/m?)

v6i kho bdi. .. Py =5+ 15 (W/m?)

v6i xudng thiét ké. .. Py =25 =+ 30 (W/m?)

v6i nha hanh chinh ... Py =20 + 25 (W/m?)

Phu tai chiéu sdng phan khdng cua phan xudng x4c dinh theo cong thirc:
Qs = Pe.tgo

Néu dung den soi ddt cosp =1 — tgg =0 — Q=0
Néu ding den tuyp cos = 0,8 — tge = 0,75
Phu tai dién toan phan xudng

Ppx = Py + P

Qpx = Qu + Qcs

Spx = Pex +Qix

PX

QPX

Sau khi 1an lugt tinh todn phu tai dién cdc phan xudng, ta xdc dinh dugc

COSPpy =

phu tai dién toan xi nghiép bao gdm n phan xuong:

Pxn = kdt- Z Ppxi
i=1

Qxn = Kqt. Z Qpxi

i=1

Tir day s& tinh dugc phu tai toan phan va cos@ cua xi nghiép:

Spx = VPPZX +Q123x

PPX

QPX
Vi du 2.6. Mot xudng sira chita 0td c6 cong suat dat 200kW, dién tich

COSPpy =

xuong 20x40 = 800m”>. Yéu cau xdc dinh phu tai dién
GIAI
Xudng stra chita 6td6 dat cic mdy cong cu nhu phay, tién, dap, khoan,

mai... thyc chat 13 mot xudng co khi.
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Tra PL 2 véi xuong co khi k. = 0,2 + 0,3. Vi la xuong stra chira, may moéc
lam viéc khong lién tuc, khong tai c¢b dinh nhu san xuit diy chuyén lay k,. =
0,3, phu tai tinh todn dong luc:

Py = k,..Pg = 0,3.200 = 60 (kW)

Phu tai chiéu sdng voi Py = 12 (W/m?)

P, =P,.D =12.800 = 9600 (W) = 9,6 (kW)

Phu tai toan xuong

Px =Py + P =60+ 9,6 = 69,6 (kW)

Xuong diing den soi d6t

Qcs =0 — Qxn = Qy = Pyi.tgo

Tra s6 tay c¢6 cos@ = 0,5 + 0,6. Vi 1a xudng stra chita 1y cos@ = 0,5.

Xéc dinh duoc phu tai di¢n phan khang

Qx=Q;=60.1,73 =103,8 (kVAr)

Phu tai dién toan phan

Sx =69,6 +7103,8 (kVA)

Sx = /69,62 +103,8> = 125 (kVA)

Py 696
Sy 125

cosQ = = 0,56

2.3.3. Trong giai doan thiét ké chi tiét

Pay 12 cong doan cudi cling trong qud trinh thiét ké cap dién cho xi nghiép
cong nghiép. O giai doan nay di biét hét thong tin vé d6i twong st dung dién:
cong duét, ching loai dong co, vi tri dit trong phan xudng va dic tinh k¥ thuat,
cong nghé cta ching. Nhiém vu ctia ngudi thiét ké 1a phai dé ra phuong 4n cap
dién hop 1y cho cdc phan xudng va thiét ké mang ha dp phan xudng dua dién
dén ting dong co.

Pé xdc dinh phu tai dién phan xudng, ta chia ra thanh cic nhém mdy cho
cic dong co dat gan nhau, mdi nhém khoang 8 + 12 mdy, sau d6 x4c dinh phu
tai dién cho ting nhém mdy va cudi ciing cho ca phan xudng.

Phu tai tinh todn cho mdt nhém n mdy xéc dinh theo cong thirc can cur vao

cong suat trung binh Py, va h¢ s cuc dai ki,y.

Py = Kpax-Po» = kmax-ksd-zpdmi
=
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Qy = Py.tgo
Trong d6: Py — cong suat trung binh ctia nhém mdy trong thoi gian khao sit,
thuong 14y 12 1 ca hodc 1 ngay dém.

Py — cOng suat dinh mirc ciia mdy

Keq - hé s6 sir dung

cos® - hé sd cong suat ctia nhém mdy cong cu, tra PL1 v6i nhém
mdy cong cu cos® = 0,5 = 0,6.

Konax - hé s6 cuc dai, tra PL5 (theo kg va Npg)

Ny, - 6 thiét bj ding dién hiéu qua. Ny, 1a s thiét bi gia tuéng c6
cong suit bang nhau, c6 ciing ché do 1am viéc va gy ra mot phu tai tinh todn
ddng bang phu tai tinh todn do nhém thiét b thuc té gay ra.

Y nghia ctia ny, 12 & chd: mot nhém mdy bt 1y bao gom nhiéu méy c6
cong suat khac nhau, dic tinh k¥ thuat khdc nhau, ché d6 1am viéc, qué trinh
cong nghé khdc nhau rat khi tinh chinh xdc phu tai dién Nguoi ta dua vao dai
luong trung gian npg nhim gitip cho viéc xdc dinh phu tai dién ctia nhém may dé
dang tién loi ma sai s6 pham phai 12 cho phép.

Trinh tu x4c dinh nyq nhu sau:

1. Xéc dinh n; - s6 dong co c6 cong suat 16n hon hay bang mot ntra cong
suat dong co c¢6 cong suét 16n nhat.

, n
2. Xéc dinh P,; — cOng suat cua n; dong co trén. P, =>" Pami
i=l

P z Pdmi
i=1

n,

s . s 2 A n
3. Xadc dinh cdc ti s0: n, =—L,P, = 5 -
n
z ZPdmi
i=1

4. Tra phuy luc 4 (theo n+ va P:) tim duoc npg-
5. Xdc dinh ny, theo biéu thirc

Npq = N.Npg
Ghi chi:
1. Néu trong nhém mdy c6 thiét bi mot pha thi phai quy d6i vé 3 pha theo
céc biéu thic:
- Dung dién 4p pha:
Pys =3P 4
- Dung dién 4p day
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Py = V3P
2. Néu trong nhém nay c6 dong co lam viéc & ché d6 ngén han 13p di lap lai
thi phai quy ddi ve dai han:
Pyt = Pam. \/m

kq% - hé sb déng dién phan trim, 14y theo thuc té
k% = Thoi gian lam viéc (déng mdy)/Thoi gian khao sat

Céac dong co lam viéc ¢ ché 3o nga"in han 1ap lai la can cau, may nang, cau
truc, bién dp han. Riéng bién dp han thudng ché tao mot pha déu vao dién éap
day, khi xdc dinh phu tai dién phai quy doi.

Vi du: Yéu cau xéc dinh phu tai dién cua nhém mdy cong cu cb cic $b

liéu cho theo bang:

TT | Tén mdy Pin(kW) | Dic diém S6 luong
1. | Céu tryc 14 kq% = 36% 1

2. | Bién dp han 12 Uy, k% = 49% 1

3. | May mai thd 10 2

4. | M4y mai tinh 7 2

5. | Mdy tién 5,5 3

6. | May khoan 4.5 3

7. | Quat gi6 1,7 Us 1

GIAI

Trudc hét phai quy d6i céc thiét bj vé 3 pha va dai han

Cau tryc:
Pys = Pam. (k% = 14.436% =84 (kw)

Bién dp han
Py = V3 Pam [k, % = V312.449% = 14,57 (kw)

Quat gi6
Py =Py =3.1,7=5,1 (kW)

Sau khi quy d6i, can sap xép lai thtr tu cdc mdy theo do 16n cong suét

TT | Tén mdy S6 lugng Pyn(kKW)

1. | Bién dp han 1 14,57
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2. | May mai tho 2 10
3. | Cau tryc 1 8,4
4. | M4y mai tinh 2 7

5. | Médy tién 3 5,5
6. | Quat gi6 1 5,1
7. | May khoan 3 4,5

X4c dinh s6 thiét bi dung dién hiéu qua:

1. Thiét bj c6 cong suit 16n nhét 1a bién 4p han 14,57 (kW), mot nira cong
suat 12 7,28 (kW). Vay c6 4 thiét bj c6 cong suat 16n hon tri s6 nay 1a bién dp
han (1), mdy mai thd (2) vacau tryc (1). n; =4

2. Téng cong sudt cuan, miy: P, = (14,57 + 2.10 + 8,4) = 42,97 (kW)

3. Xac dinh n-, P-

no=lot g3
n 13
P _ 42,97 _
4297 +2,7+3.55+5,1+3.4,5
4. Tra s6 tay v6in-=0,3 vaky = 0,88
5. Tinh duoc
Npy = Ny = 13.0,88 = 11,44

Tiép theo, tra s6 tay véi npg= 11,44 v kg = 0,2 duoc Ky = 1,8

0,47

Tu day xac dinh duoc phu tai dién cua nhém

Py = kipax-Po = kmax.ksd.HZPdmi =1,8.0,2.92,37= 33,25 (kW)
=

Tra cam nang c6 cos@ = 0,6 — tge = 1,33
Q«=33,25.1,33 =44,22 (kVAr)
Vay phu tai di¢n ctia nhém may la: S, = 33,25 + j44,22 (kVA)

BAI TAP CHUONG 1
Bai tip 1. Yéu ciu xéc dinh phu tai dién cho mét trudng day nghé, bao gom:
1 nha giang duong 3 ting x5 16p hoc
1 nha 2 tang:
- tang dudi hoi truong 200m”
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- tAng trén thu vién 200m*

1 xuwdng thuc tap co khi 300m?, cong suat dit Py = 150kW

1 ky tiic x4 3 tang x 12 phong. Mbi phong 10 hoc sinh.
Bai tap 2. Mot khu vin phong dai dién gom:

1 nha 4 tang, mdi tang 8 phong hoc x 24m’

1 nha 2 tang, mdi tang 6 phong hoc x 40m’

Y&u cau xéc dinh phuy tai dién can cap cho khu van phong.

Bién soan: D6 Nhu Truong
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Chuong 2: TINH TOAN TON THAT DIEN AP, TON THAT
CONG SUAT, TON THAT PIEN NANG

2.1.SO DO THAY THE LUCGI CUNG CAP DIEN

Thuong ding 2 loai so d6: so d6 nguyén 1y va so d6 thay thé.

So d6 nguyén 1y 1a so d6 chip nbi cic phan tir cia ludi cung cdp dién
(MBA, duong day, may cit, attomat, cau dao, ciu chi.. J) nham mo ta cach thirc
cap dién tir ngudn dén céc phu tai.

So d6 thay thé 1a so do dung trong qud trinh tinh todn luéi cung cip dién,
trén d6 nguoi ta dd thay thé cdc phan tir cta ludi bang cic dai luong dic trung

cho qua trinh truyén tai dién.

2.1.1. So' d6 thay thé dwong day tai dién

So d6 thay thé day du ciia mot doan duong day tai dién 1a so do hinh 2.1

A LF !
}
&
A —5— 3
' g !
&

2

| Q
—
| |
1
o | oo
N Q
—
||
|

| oo

Hinh 2.1. So do6 nguyén Iy va so do thay thé doan
dwong day tai dién dai | (km) tiét dién F
Ba dai luong dic trung cho qud trinh truyén tai dién trén duong day 1a Z,
GvaB
Trong d6:  Z - tong tr& ciia doan day, 1a dai luong phirc: Z = R + jX

voi R - dién tré doan duong day: R = p%

p - dién tro suat cta vat lidu 1am day
C6 3 loai vat liéu lam day: nhom (A), déng (M) va thép (C), trong dé A,
M dan dién, C l1am ting d6 bén co.
Pa = 31,5 (Qmm’/km), py = 18,8 (Qmm?/km).
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R tuong trung cho ton that cong suét tic dung do phat néng day dan.

X tuong trung cho ton that cong suit phan khang do tir hod day dan.

Trong tinh todn thuc té nguoi ta lap san cac bang tra r, (2/km) va x,
(Q/km) trong Phu luc, khi d6 tong trd doan dudng day / (km) 1a:

Z =r1,l + jx,/

Mudn tra X,, ngoai biét tiét dién ddy can biét cach treo ddy trén xa dé xdc
dinh khodng cach trung binh hinh hoc D gitra céc day.

Trong tinh todn so bd, c6 thé cho phép ly x, = 0,4 (Q/km)

Véi cdp, néu khong c6 bang tra, 1ay gan diing x, = 0,08 + 0,1 (Q/km).

G - Pién din cta doan dudng diy, twong trung cho ton that cong suat tic
dung do rd dién qua s, cot va do vang quang dién. Vang quang dién 1a hién
tuong khi 12 cudng do dién trudng trén bé mit diy dan du 16n 1am ion hod 16p
khong khi xung quanh tao nén mot vang sing xung quanh diy din, mit thudg c6
thé nhin thiy duoc vao nhimg dém am uét cudi thang téi troi, lam ton hao cong
SUA.

AP
G=—3
U

Tbn that do cong suit tic dung do vang quang thuc té chi xay ra & dudng
day trén khong di¢n ap >220kV.

B — Dung dan ctia doan duong day. Khi diy dan tai dién, giita cac day dat

gan nhau va gitra ddy véi dat hinh thanh nhimg ban cuc, két qua 1a tao ra mot
cong suit phan khang Q. phéng 1én duong diy. Véi duong diy cao dp (110,
220KV) nhiéu khi hién tuong niy c6 loi vi né bu lai luong cong suat Q ton that
trén dién khang X cua duong diy, nhung lai rat nguy hiém & nhitng duong day
siéu cao dic biét khi khong tai va non tai, lam cho dién 4p cudi duong diy ting
cao vuot qud trj s6 cho phép.

B =b,./

v6i: b, 12 dung dan trén 1km dudng day; [ 1a chiéu dai dudng day.

Luong Q. do dudong day sinh ra ti 1¢ v&i binh phuong dién dp tai dién,
vo6idién dp duon diy U < 35 (kV) lugng Q. nay nho, ¢6 thé bo qua.

Ciing vi dién dp trung va ha 4p ton that ving quang va 1o dién rat nho,
ngudi ta cho phép bo qua dai lugng G trén so do thay thé.

Y G B

Tong dan duong day 5= + jE
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