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Chwong 6: TINH TOAN DIEN

a—

~—6.1. KHAI NIEM CHUNG

Tinh toan dién bao gom viéc tinh céc loai ton that trong
hé thdng cung cap dién nhw ton that cong suat, ton that
dién nang, ton that dién 4p cling nhw céc tinh toan vé
phan bd céng suat tac dung va cdng suat phan khang
trong mang kin, tinh toan cac ché dd van hanh...

Nhw vay, tinh toan dién gilr vi tri rat quan trong trong
thiét ké va van hanh cung cap dién.



Chwong 6: TINH TOAN DIEN
_6.1. KHAI NIEM CHUNG \

Céac sO liéu tinh todn cua phan nay dwoc can clr dé
danh gia cac chi tiéu ky thuat cia hé thong cung cap
dién, dé xac dinh tdng phu tai, chon cac phan t& cla
mang dién va thiét bi dién, xac dinh phwong an bl cong
suat phan khang, bién phap diéu chinh nang cao chat
lwong dién nang...

Tuy muc dich st dung ma cac tinh toan dién doi hoi dé
chinh xac khac nhau.



Chwong 6: TINH TOAN DIEN
~6.2. TON THAT CONG SUAT TRONG MANG DIEN

Trong hé thdng cung cap dién, ton that coéng suat chu
yéu xay ra trén dworng day va trong may bién ap, con
cac phan tlr khac ton that khéng dang ké nén thwong
dwoc bd qua.
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_6.2. TON THAT CONG SUAT TRONG MANG DIEN
6.2.1. Ton that cong suat trén dwdng day

Gia st mét day dan c6 tong tré Z=R+jX[Q] truyen tai mét
cong suat S=P+|Q [kVA], hay tim ton that cong suat trén
duwong day do.

Z = R+X

A 4
S = P+Q
Ton that cong suat tac dung do dong dién gay ra trén
dién tré cua day dan dw¢i dang nhiét.
AP, = 3RI?
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~—6.2. TON THAT CONG SUAT TRONG MANG DIEN
6.2.1. Ton that cong suat trén dwéong day

Nén:

Hay:

AP, = 3RI?

S

I:ﬁ

2

AP ==5R. 10 [KW]

P*+Q?
U2

AP, = R. 103 [KW]



Chwong 6: TINH TOAN DIEN

_6.2. TON THAT CONG SUAT TRONG MANG DIEN
6.2.1. Ton that cong suat trén dwéong day

Twong tw, ton that cong suat phan khang dworc tinh:

P“+Q*
UZ

AQgy = X.103  [KVAI]

trong do:
- P, Q : cdng suat tac dung va phan khang [kW], [kVAr]

- R, X : dién tr&, dién khang cua dwdng day [Q]
- U : dién ap dinh mrc cua duwdong day [kV]



Chwong 6: TINH TOAN DIEN
_6.2. TON THAT CONG SUAT TRONG MANG DIEN
6.2.2. Ton that cong suat trong may bién ap

Ton that cong suat trong may bién ap bao gom ton that
khong tai (ton that thép) va ton that co tai (ton that dong).

Ton that cong suat tac dung va phan khang trong may
bién ap duoec tinh:



Chwong 6: TINH TOAN DIEN

~6.2. TON THAT CONG SUAT TRONG MANG DIEN
6.2.2. Ton that cong suat trong may bién ap

APor= AP, + AP, (55;%)2 W]

AQup=4Q, +4Q, ()7 [kvAr

trong do:
- AP, AP, : ton that cong suat tac dung khong tai va ngan
mach ctia may bién ap cho trong ly lich may [kW].
- AQ,, AQ, : ton that cong suat phan khang khong tai va ngan
mach ctia may bién ap [KVAr].
- Sy Sam © Phu tai toan phan (thwong lay bang phu tai tinh
toan Stt) va dung lwgng dinh mirc cua may bién ap [kVA].
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_6.2. TON THAT CONG SUAT TRONG MANG DIEN

6.2.2. Ton that cong suat trong may bién ap.

Cac ton that AQ,, AQ,, khéng cho san trong ly lich may
nhwng dwoc tinh theo cong thirc:

, O
AQBA:I_O/Z.Ogdm [KVAT]
U %. sam
A = =" o0 [KVATr]

trong do:
- i,% : gia tri twong doi cua dong dién khong tai cia may
bién ap cho trong ly lich may.
- U.% : gia tri twong doi cha dién ap ngan mach cia may
bién ap cho trong ly lich may.
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_6.2. TON THAT CONG SUAT TRONG MANG DIEN
6.2.2. Ton that cong suat trong may bién ap

Trong trwdng hop tinh toan so bo, cé thé ding cong
thirc gan dung:

APg, = (0,02 =0,025)S,,  [KW]
AQg, = (0,105 +0,125)S,,,  [KVAI]

Céac cong thire trén dwoc ding cho cac may bién ap
phan xwdng co:
Sgn < 1000kVA, i,% =5+7vaU % =55
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Chwong 6: TINH TOAN DIEN B

_6.3. TON THAT DIEN NANG VA DIEN NANG TIEU THU TRONG
MANG DIEN
6.3.1. Th&i gian str dung cdng suat I&n nhat T

max

Dién nang tiéu thu phu thuéc vao phu tai va thdi gian
van hanh. Nhwng trong qua trinh van hanh phu tai ludn
ludn bién dbi, vi thé dé thuan tién trong tinh toan, gia
thiét rang phu tai ludn luén khéng déi va bang phu tai
I&n nhat (thwong 1ay bang phu tai tinh toan P,).

Luc do thdi gian dung dién khong con la théi gian van
hanh thwc té nira, ma phai la thoi gian twong dwong voi
no vé phwong dién tiéu thu dién nang. Thoi gian twong
dwong dé dwoc goi la thdi gian si dung cong suat I1&n
nhat T

max.
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Chwong 6: TINH TOAN DIEN B

~6.3. TON THAT DIEN NANG VA DIEN NANG TIEU THU TRONG
MANG DIEN '
6.3.1. Th&i gian str dung cdng suat I&n nhat T

max

Néu gia thiét rang nguwdi ta ludn luén st dung phu tai
I&n nhat (khong doi) thi thoi gian can thiét T, dé cho
phu tai dé tiéu thu lwong dién nang bang lwong dién
nang do phu tai thwc té (bién thién) tiéu thu trong mot
nam lam viéc dwoc goi la thdi gian st dung cong suat
Ién nhat T

max*
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_6.3. TON THAT DIEN NANG VA DIEN NANG TIEU THU TRONG
MANG DIEN
6.3.1. Th&i gian str dung cdng suat I&n nhat T

max

Thoi gian T, phu thudc vao ché dé lam viéc (s6 ca lam
viéc trong mét ngay dém) va dac diém cua qua trinh san
xuat.
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Chwong 6: TINH TOAN DIEN

.3. TON THAT DIEN NANG VA DIEN NANG TIEU THU TRONG
MANG DIEN ; ;
6.3.1. Th&i gian str dung cong suat Ién nhat T,

T.... clia mot s6 xi nghiép
Hé sé
Xi nghiép
Knc COS¢tb COS(Dmax

Xi nghiép héa chét 035 07 0,82
Xi nghiép loc dau 0,35 0,8 0,90

Xi nghiép ché tao may c& nang 0,22 0,62 0,73

Xi nghiép ché tao may céng cu 0,23 0,65 0,68
Xi nghiép co khi stra chira 0,22 0,63 0,69
Xi nghiép stra chira 6t6 0,30 0,76 0,65
Xi nghiép ché tao dé dién 0,31 0,64 0,82
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_6.3. TON THAT DIEN NANG VA DIEN NANG TIEU THU TRONG
MANG DIEN '
6.3.1. Th&i gian str dung cdng suat I&n nhat T

max

Trong trwdng hop khong cé so liéu chinh xac, co thé lay
gan dung nhw sau:

Lam viéc 1 ca: = 1500 =+ 2000gi&

maX

-
Lam viéc 2 ca: T 2= 3000 + 4500gi¢
Lam viéc 3 ca: T = 5000 + 7000gi®
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Chwong 6: TINH TOAN DIEN .

_6.3. TON THAT DIEN NANG VA DIEN NANG TIEU THU TRONG
MANG BIEN

6.3.2. Th&i gian chiu tén that cong suat Ié&n nhat T

Thoi gian chiu tdn that cong suat Idn nhat © 1a thdi gian
néu trong dé mang dién ludn lubn mang tai Ién nhat sé
gay ra mot ton that dién nang dung bang tén that dién
nang thwc té trén mang dién mot nam.

Tri s6 © c6 thé tra dwgc theo dwong cong t© = f (T, .
cosgpy,) hoac tra theo bang, hay c6 thé tinh theo cong
thire:

1=(0,124 + T, .104)2.8760 [gi®]
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3. TON THAT DIEN NANG VA DIEN NANG TIEU THU TRONG
MANG DIEN

6.3.2. Th&i gian chju ton that I&n nhat t
r[gio]
T ax [9i0] Khi cosg,,

0,8

2000 -

2500 =
3000 2000
3500 2450
4000 2750
4500 3300
5000 3650
5500 4150
6000 4600
6500 5300
7000 5900
7500 6650
8000 7900
8760 8760
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_6.3. TON THAT DIEN NANG VA DIEN NANG TIEU THU TRONG
MANG DIEN

6.3.2. Thoi gian chiu ton that I&n nhat T

Trong trwdng hop khong cé so liéu chinh xac, co thé lay
gan dung nhw sau:

- Lam viéc 1 ca Tt = 1500 = 2000gi®
- Lam viéc 2 ca Tt = 2500 + 3500gi¢
- Lam viéc 3 ca T = 4000 + 5000gi¢

19



Chwong 6: TINH TOAN DIEN .

~6.3. TON THAT DIEN NANG VA BIEN NANG TIEU THU TRONG
MANG DIEN
6.3.3. Ton that dién nang trén dwéng day

AA = AP 4. T [KWH]

trong do:
- AA4, : ton that cong suat tac dung trén dwdng day ng voi
phu tai tinh toan [kKW].

- 7 : thdi gian chiju ton that cong suat I&n nhat [gio].
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Chwong 6: TINH TOAN DIEN B

_6.3. TON THAT DIEN NANG VA DIEN NANG TIEU THU TRONG
MANG DIEN
6.3.4. Ton that dién nang trong may bién ap

S
AAgp = AP .1+ AP, (Ew)2 T [Kwh]
dm
Khi c6 n may bién ap giong nhau lam viéc song song:
1 S
AAgp=N.AP,.t+—.AP, (Em)2 T [KWh]
dm
trong do: ’ ’ ’

- 1 : thoi gian chiu tdn that cc‘)ng,suét lon nhat [gio]. ,
- t : thdi gian van hanh thwc té cua may bién ap [gid]. Néu

trong trang thai van hanh binh thwong may bién &p ludn ludn
déng vao mang dién thi lay t = 8760 gio.
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Chwong 6: TINH TOAN DIEN .

—6.3. TON THAT PIEN NANG VA DIEN\NANG TIEU THU TRONG
MANG DIEN
6.3.5. Dién nang tiéu thu

Dién nang tiéu thu trong mét nam dworc tinh:

A=P.T. . [KWh]

Mmax
trong do:
- P, : phu tai tinh toan [kW].

- T, . thoi gian st dung coéng suat I&n nhat [gio].

22



Chwong 6: TINH TOAN DIEN

6.4, TON THAT BIEN AP TRONG MANG DIEN
Trong tinh toan mang phan phoi, can dwa ra mét so gia
thiét:

/

» Do dién ap thap so véi dién ap truyén tai, chiéu dai
dwdng day ngan nén khdong xét anh hwéng cua dién
dung dworng day. Ngoai trie, doi v&i cap ngam c6 chiéu
dai I&én vi ltc nay cong suat phan khang do dién dung
phat ra la kha lon.

PX —QR

» B4 qua thanh phan vudng goc trong cong thirc

tinh sut &p vi thanh phan nay sé khong dang ké khi dién
tré I&n va hé s6 cong suat thap.

* Dung dién ap dinh mrc Uy, trong cong thurc tinh sut
ap.
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Chwong 6: TINH TOAN DIEN

—6.4. TON THAT DIEN AP TRONG MANG DIEN
6.4.1. Dién tré va dién khang cua day dan

Pién tré cua day dan dworc tinh:
Rag = fo-l [Q]

trong do:
- I, : dién tré cua mot don vi chiéu, dai day dan [Q/km]. Gia tri
I, cua céac loai dé}y dan (rng vaoi tiet dién khac nhau co thé tra
dwoc trong cac so tay ky thuat.
- | : chiéu dai day dan [km].
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Chwong 6: TINH TOAN DIEN

~6.4. TON THAT DIEN AP TRONG MANG DIEN
6.4.1. Dién tré va dién khang cua day dan

Pién khang cua day dan dwoc tinh:
Xaa = %o-l 1€

trong do:
- |: chiéu dai day dan [km].
- Xo: dién khang ctia mét don vi chiéu dai day dan [Q/km].
Gia tri x, thworng cho trong céac so tay ky thuat.

pé tra X, nguwdi ta cho quan hé: x, = f(F ; Dy,)
voi: - F la tiet dién day dan [mm?],
- D, la khoang céch trung binh hinh hoc gitra cac day dan
[mm].

25



Chwong 6: TINH TOAN DIEN

—6.4. TON THAT DIEN AP TRONG MANG DIEN
6.4.1. Dién tré va dién khang cua day dan

Khoang cach trung binh hinh hoc gitra cac day dan
dwoc tinh theo cong thure:

3
D \/D12- D,3. D34

trong do:
trong 3 pha cua dwdng day.

Néu ba day dan cia dwdng day dwoc bo tri trén ba dinh
mot tam giac déu: Dy, = VD3 =D

Néu ba day dan dwoc bd tri trén mot dwong thang nam
ngang: Dy = V2D3 =1,26D

26



Chwong 6: TINH TOAN DIEN

6.4, TON THAT BIEN AP TRONG MANG DIEN
6.4.1. Dién tré va dién khang cua day dan

Trong thuc té, dién khang clia day dan phu thudc tuwong
doi it doi voi tiet dien day dan va céch bo tri chang. Vi
the, de tinh toan cho thuan tién cho phep lay cac gia tri
gan dung nhw sau:

- BPuwong day co U = 1000V, x, = 0,4Q/km

- BPuwong day co U < 1000V, x, = 0,25+0,30Q/km

- Pwong day c6 U < 1000V, ludn trong ong va cac
loai cap x, = 0,07+0,08Q/km
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Chwong 6: TINH TOAN DIEN

~6.4. TON THAT DIEN AP TRONG MANG DIEN
6.4.1. Dién tré va dién khang cta day dan

Do khodng cach gitra cac day dan trong soi cap rat nho
nén X, cua cap nho hon x, cua dwdng day trén khong
nhiéu.

Pay la mét trong nhirng wu diém ndi bat ctia cap, nhé co
dién khang nho nén khi dung cap sé giam dwoc ton that
cong suat va ton that dién ap cua no.

28
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_6.4. TON THAT DIEN AP TRONG MANG DIEN
6.4.2. Pién tré va dién khang cia may bien ap

Pién tré va dién khang clia may bién ap c6 thé tra trong
cac so tay thiét ké hoac tinh theo cong thirc:

_ AP_U

R — _ U %.U?
BA SZ

@103 [O]  Xga= —

dm

w10 [Q]

dm
trong do:
- AP_: tdn that ngan mach trong may bién ap [kW].
- U % : tri sO twong doi cla dién &p ngan mach cla may
bién ap.
-S4 - Dung lwong dinh mirc clia may bién ap [kVA].
- Uy, : Dién ap dinh mirc cia may bién ap [kV].

29
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~6.4. TON THAT DIEN AP TRONG MANG DIEN
6.4.2. Dién tré’ va dién khdang may bién ap.

Mudn qui déi dién tr& va dién khang ctia may bién ap vé

phia dién ap cao thi trong cong thirc lay Ug,,; vé phia
dién ap thap thi trong cong thieec lay Uy, .

30
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_—6.4.TON THAT DPIEN AP TRONG MAN\G PIEN
6.4.3. Ton that dién ap trén dwong day ba pha cé6 mét phu tai tap
trung

/

Mét dwong day co tong tré Z = R + jX [Q], va phu tai tap
trung cudi duwong day S = P + jQ [kVA].

Z = R+jX

v
S = P+iQ
Thuwong tinh tén that dién ap bang thanh phan.
AU = AU,
AU = 1.Z = I(R +jX)
AU = I(R.cose + X.sinp)
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_6.4. TON THAT DIEN AP TRONG MANG DIEN
6.4.3.Ton that dién ap trén dworng day ba pha cé6 moét phu tai tap

/

trung
Néu tinh ton that dién ap day: AU = /3 I(R.cose+X.sing)
_ S i _ . : .
Thay |= NCAT va lay U, = Uy, cla duwdng day:

AU = Ui (R.cosp +X.sing)
dm

Hoac:

_ PR+QX
I

AU [V]

dm
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Chwong 6: TINH TOAN DIEN

_—6.4.TON TH/E'\T DPIEN AP TRONG MAN\G PIEN
6.4.3.Ton that dién ap trén dwéong day ba pha co mét phu tai tap
trung.

/

Pé dé so sanh, thwdng tinh AU theo tri s6 phan tram:

Alub = PijQX ' 1100000
dm
trong do:
- P, Q : phu tai thc dung va phan khang cua dwdng day [kW],
[KVAT].

- R, X : dién tr& va dién khang cua dwdng day [Q].
- Uy, : dién &p day dinh mure [kV].

)



Chwong 6: TINH TOAN DIEN

_—6.4.TON THIE'\T DPIEN AP TRONG MAN\G PIEN
6.4.3.Ton that dién ap trén dwéong day ba pha co mét phu tai tap
trung

/

Pé dam bao cho dwérng day van hanh binh thwéng thi:

AU% < U% cho phép = [AU%)]

= Thiét bi chiéu sang [AU%] = -2,5% + +5%.
* POng co dién [AU%] = -5% + +10%.
» Thiét bi dién khac [AU%] = + 5%.

* Bong co khdi dong hoac mang & tinh trang sau khi xay
rasw co [AU%]=-10% + +20%.
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6.4. TON THAT DIEN AP TRONG MANG DIEN ‘

6.4.4. Ton that dién ap trén dwong day ba pha c6 nhiéu phu tai tap
trung

6.4.4.1. Tinh theo céng suat chay trén dwéong day

Tén thét dién &p theo cong suét
chay trén duwong day
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Chwong 6: TINH TOAN DIEN

_—6.4. TON THAT DIEN AP TRONG MANG DIEN ‘

6.4.4. Ton that dién ap trén dworng day ba pha c6 nhiéu phu tai tap
trung

6.4.4.1. Tinh theo céng suat chay trén dwéong day

Tén that dién ap theo cdng suat chay trén dwong day

/

dwoc tinh:
Pr.+0ix.
2 2T AQIX)
Udm
100
AU% = D). (P.r. LX
"~ 100002, 2(Pir; + Qix;)
trong do:

- P., Q.: cong suat chay trén doan th i [kW], [KVAT].
- 1;, X; . dién tré va dién khang cua doan th i [Q].

- U4, - dién ap day dinh mdre cua duwong day [kV].

- L : chiéu dai doan day th i [km].
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6.4. TON THAT DIEN AP TRONG MANG DIEN

6.4.4. Ton that dién ap trén dwong day ba pha c6 nhiéu phu tai tap
trung

6.4.4.2. Tinh theo céng suat cda phu tai

PJ."'jI:EL -:I:_:I:E'J

Tén that dién ap theo cong suét
cua phu tai
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6.4, TON THAT BIEN AP TRONG MANG DIEN

6.4.4. Ton that dién ap trén dwérng day ba pha c6 nhiéu phu tai tap
trung

6.4.4.2. Tinh theo céng suat cda phu tai

Tén that dién ap theo cdng suat cta phu tai dwoec tinh:

_ 2R +qiX)
Udm
100

AU% = 100007, 2.(p:R; + q.X})

/

AU

trong do:
- p;, G;: cOng suat cua phu tai tai diém thir i [kW], [KVAT].
- R, X.: dién tr&, dién khang cia dwong day ké tlr dau
ngudn dén diém thw i [Q].
- Ugm : dién 4p day dinh mrc cua dwong day [kV].
- L : chiéu dai cia dwdng day ké tlr dau nguon dén diém
ther i [km].
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Chwong 6: TINH TOAN DIEN

~—6.4. TON THAT DIEN AP TRONG MAN\G DIEN
6.4.5. Cac trwong hop dac bi,ét
6.4.5.1. Bbwong day déong nhat

Puwdng day dong nhat 1a dwong day cé cac doan lam
bang day dan cung loai, cung tiét dién, cung cach lap
dat; nghia la cac doan co r,, X, nhw nhau.

100
AU% = TSoor7 - 2170 L) + Xo(Q L]

trong do:
-1, X, : dién tr&, dién khang trén mot don vi chiéu dai cta day
dan [Q/km].
- p;: cOng suat clia phu tai thr i [kW].
- L. : chiéu dai day dan tlr dau nguon dén phu tai the i [km].

)



Chwong 6: TINH TOAN DIEN

~—6.4. TON THAT PIEN AP TRONG MAN\G DIEN
6.4.5. Cac trwweong hop dac biét
6.4.5.2. Bwong day bo qua dién khang

Trong nhitng truong hop sau, c6 thé bd qua dién khang
va xem duwong day thuan tro:

- Dworng day cung cap cho phu tai cé cose =1 (nhw
dén nung sang, 10 dién tré...).

- Pwong day & mang dién ap thap co r, >> x,.

o — 100 :
AU% 1OOOUZM.rOZPiLl
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Chwong 6: TINH TOAN DIEN

6.4. TON THAT DIEN AP TRONG MANG DIEN

6.4.5. Cac trwweong hop dac biét e

6.4.5.3. Bwong day co phu tai phan bo déu
M6t cach gan dung c6 thé xem cac phu tai phan bd déu
twong dwong véi mot phu tai tap trung dat & diém gidra
cac doan c6 phu tai phan bd déu va cé tri sé bang téng
cua cac phu tai tap trung.

Buong déy cung cap
cO phu tai phan bo déu
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Chwong 6: TINH TOAN DIEN

~—6.4. TON THAT DIEN AP TRONG MAm; DIEN
6.4.5. Cac tru’b’ng,hc_yp dac biét
6.4.5.4. Mang chiéu sang

Pwdng day cung cap cho dén nung sang (cose=1) duoc
coi la dwdng day bo qua dién khang.
100

00 = Li
AU% 1OOOUZM.rOZPlLl
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Chwong 6: TINH TOAN DIEN

—6.4. TON THAT DIEN AP TRONG MANG DIEN
6.4.6. Ton that dién ap trong may bién dp.

Ton that dién ap trong may bién ap dworc tinh:
PR+QX 100

— .
U, 1000

trong do:
- P, Q : cdng suat tadc dung va phan khang do may bién ap
truyén tai [kW], [kKVAr]
- R, X : dién tr& va dién khang cla may bién ap [Q], mudn quy
doi ton that dién 4p vé cap dién ap nao thi R, X phai quy doi
vé cap dién ap ay.
- Uy, : dién ap dinh mirc cia may bién ap [kV], muon quy doi
ton that dién ap vé cap dién ap nao thi trong cong thirc phai
lay U bang cap dién ap ay.
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