mmmEN'-BfENTﬁ

BO M@ﬁfB}f&N CONG NGHIEP

= L e---

Bai giang

THIET KE HE THONG BIEN }



~~ B- Muc tiéu mén hoc :

Gido trinh Thiétké hé thong dién
dugc bién soan cho SV khoi
nganh CoOng nghé va ky thult
nham:

>Trang bi cdc ki€n thifc cd ban
vé thi€t k&€ mang phan phdi dién.
»>Thi€t k€ dugc mang phan phoi
di€n cho cac khu cOng nghi€p.

Trudng BH Su pham Ky thuat Tp.HCM  Bai giang Thiét ké he thong diéen ?,
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" B- Muc tiéu:

> Tinh todn thi€t k& dudc
mang phin phdi sd cap.
> Cung cap nhirng ki€n thirc

co bin vé thi€t k& hé thong
phan phdi thit cap.

Trudng BH Su pham Ky thuat Tp.HCM  Bai gidang Thiét ké he thong dién 3
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~ B- Noi dung bai hoc :

1. Duong day truyen tai trung gian
2. Mang phan phoi seicap

3. Cac vi du tinh toan thiét ké mang
phan phoi s cap

4, ihict ke hethong phan phoiseicap

| Trudng PH Sv pham K§ thuat Tp.HCM  Bai giang Thiét k€ he thong diéen 4
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W (Gi6i thiéu hé thong phan phéi (HTPP)

P Plant
ower Han 500 kV Transmissi~ n ~ “~oe Substation
Comnerdal/ Iralm I bucd ng dﬁy tmyen
ndusvid (MDD DD han h’\" @0 .
st p ipno1 i trung gian
omer | === ! tai trung gia
D1 bution Substaion ; vV Sub-tr ..
Utbn o A 69/12 kV) aV Sub-transmissi on
Customers | Distribution
System MBA
P
(10kV) Phan phOI.ullageSubsmion !
_ y Jverhead @306 k\L) -
e e S |4 *~ Distribution -
Underground Czble Tran sfor mer !
|
* H o HE I ToOther
HE8
o l——-,-—-l : | HE I High-Voltage
Rcessrtlentld Underground Residentid | Substations
omer Distribution Transfomer Customer 1
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W (Gi6i thiéu hé thong phan phéi (HTPP)

' e ram trung gian
HTPP g6om: 2050 v
1. H¢ thong truyén tai %l %l DPudng day truyén
: <= tai trung gian
e 1102220 KV

2. C4c tram phan phoi

3. Mang phan phdi so é Tram phén phdi
s 15/22 kV
vlr

4.Cac MBA phan phoi
5. Mang phan phdi thit S e e
cap 15/22kV

6. Cac thi€t bi phu trgd
et <—"MBA phan phéi
Hinh 1.1. So db don 02KV | Mang phan phéi
tuyé'n HTPP dién. Phu tdi — o

thit cdp
Trudng BH Su pham Ky thudt Tp.HCM  Bai gidng Thiét k& he thong dién 6

<— Mang phan
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W 1.2. Pudng diy truyén tai trung gian

> Hé thong truyén tdi trung gian 1 phan clia mang dién
phan phoi, truyén tdi ning luong tif tram trung gian dén
tram phan phdibing day din trén khong hay cap ngam.
> Mang truyén tdi trung gian gom :

v Mang hinh tia

v’ Mang mach vong

v’ Mang luéi

A/J-dny - uoisiap palaisibaiun uids pue abisiN 4dd odWisS
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4 1.1. Pudng day truyén tai trung gian

a. Mang hinh tia
< Uu diém

» DPon gian

> Chi phi thap
< Nhugc diém

> Tinh cAp dién lién tuc
khong cao

Hinh 1.2. Mang truyén tii
trung gian hinh tia.

Trudng PH Su pham Ky thuat Tp.HCM

0 O

I
i

Bai giang Thiét k€ he thong dién §
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4 1.1 DPuong day truyén tai trung gian

b. Mang hinh tia cai ti€n E}:“ q:,
> Cho phép phuc hoi su &
c6 nhanh N.O MC ‘5/

Péng cit .
A A <
lién déng "~

Hinh 1.3. S0 d6 mang
truy€n tdi trung gian hinh
tia cdi tién.

A//-dny - uoisia palaisibaiun 1ds pue abis|N 4ad odui
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4 1.1 DPuong day truyén tai trung gian

c. Mang mach vong

< Uu di€m j ﬁj E]‘]
> Tinh cdp dién lién tuc
cao %

» D0 tin cdy cao
% Nhugc di€m
» Chi phi cao

Hinh 1.4. So d6 mang
truyén tdi trung gian mach
vong.

1Y - UoIsSIa paltailsibalun 1jds pue abia\ 4dd odui
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4 1.1 DPuong day truyén tai trung gian

=
x T

d. Mang dang ludi O
<

D

%]

0]

QD

>

o

)

=

>

)

Q

2}

5]

)

: o

Hinh 1.5. So d6 mang <
truyén tdi trung gian dang é g.
=

o

Trudng BH Su pham Ky thudt Tp.HCM  Bai gidng Thiét k& he thong dién 1]
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Y 1.2. Mang phan phoi so cap

1.2.1 C4c dang so do cung cap dién

a.S0 do hinh tia

% Uu di€m

» Pon gian

> Chi phi thap

% Nhugc di€m

> DO tin cay thip

> Cung cap dién
khong lién tuc

Hinh 1.6. S d6 mang

phan phdi so cap hinh
tia.

Trudng PH Su pham Ky thudt Tp.HCM  Bai giang Thiét ké he thong dién 12;’-

<=-~Tram phéan phoi

, . -Tuyén trung th&

% %f CCmeA
" phan phéi

_@_=1 = — Nhanh
_Nhanh 7, CC nhéanh
phu v’

]%g%

3

1Y - UoISIBA paltaisiBaiun 1jds pue abis|N 4dd odwrs
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a.Sd d6 hinh tia

4 Tuyén so cap hinh
tia va hé thong dao
cachly

> Tai cung cap dién
nhanh

Hinh 1.7. Tuy€n so cap
hinh tia va hé théng dao
cach ly.

Trudng BH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k€ he thong dién 13

i I

i Vung tai tuyén 1 B
| - DCL lien lac(NO) - -1_

r— - _'Il __________ 1

ST Vimg tai tuyén 3 |
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a.S0 d6 hinh tia

+ Sd d6 hinh tia
v6i moOt tuyén day
chinh va mot tuy€n
day ngugc

Hinh 1.8. Sd dé6 mach
hinh tia v6i mdt tuyén
day chinh va mot tuyén
day ngugc.

MBA
phéan phoi

—n
1Y - UoIsIaA palalsibaiun uds pue abisiN 4dd odwis ™
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a.Sd @6 hinh tia

+ Sd d6 phan bo
phu tai ting pha
cho tung khu vuc
tlr tuyén 3 pha

Hinh 1.9. Tuyé€n day
cung cip hinh tia tai
khu vuc.

Trudng PH Su pham Ky thuat Tp.HCM  Bai giang Thiét ke he thong dién 15 ;

_[I:I_ Tuyén 1
1 pha
______________________ J======= 17\
: : | Khu vuc
I ' tai
: pha A
I . :

Khu vue
tai
phaB

Khu vuc
tai
phaC

1Y - UoIsIaA palalsibaiun uds pue abisiN 4dd odwis ™
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1.2.1 C4c dang so do cung cap dién

'b.So d6 mach vong Tram phn phéi

< Uu dié€m %
» DJ tin cay cao

N PN ‘A | |
» Cap diénli€ntuc =

E o
R ~‘\ ~ '/”
¢ Nhugc di€ém -— -7 Nhdoh <2 -
.

» Mach phtc tap

-’
g

b = e =

DCL
phan doan "\ -~

Hinh 1.10. So d6 tuyén P
day trung th€ mach vong DCL litgn k€t Vj tri MBA phén phi

1Y - UoIsIaA palalsibaiun uds pue abisiN 4dd odwis ™
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c.So do dang luéi

o N
*»Uu diém

» D0 tin cay cao

> Cap dién lién tuc
> Ton that thap

% Nhuogc di€m

» Kho thi€t k€

» Kho6 van hanh

Trudng PH Su pham Ky thudt Tp.HCM  Bai giang Thiét ké he thong dién 17
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w4 IramA L -—es
- D
== -—pa
9 i Ao e o
B -
* —a
N\ s M
o — -
Ero H g
= H1— —H ©
1 1—1H
o 3
-y y
— i
——
—— *
Tram E

Hinh 1.11. Mang phan phdi sd cap dang lugi
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WY 1.2.2. C4c cap dién ap ctia HTPP so cap

Cédc yéu t0 anh hudng d€n mitc dién dp

v/ Chiéu dai tuyén day so cAp
v T4i cha tuyén diy so cip
v' SO lugng tram phan phoi
v Dinh mifc clia tram phan phoi
v’ SO dudng diy truyén tdi trung gian
v' SO luong phu tai dic biét
v Hé thong bdo tri
v' St md rong so do hinh ciy
v’ Céac di€m ndi cha tru
v Ciéc loai diy va cau tric
v Hinh ddng cta day tru

Trudng PH Su pham Ky thudt Tp.HCM  Bai giang Thiét ké he thong dién 18;’-
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N 1.2.2. Cac cap dién 4p cia HTPP so cap

W]

+ Cdc y&u td khdc dnh hudng dén mic dién ap

Du dn phat
di¢n dp cong suat

Chi€u dai Chon cép Gid tri
dudng day dién dp thi€'t bi
bién dp tram bién dp tram
trung gian Elfinin mAEh lan can

cong ty DL

Hinh 1.12. Céac y&u t0 4nh hudng dén cAp dién 4p tuyén day
SO CAp.

Trudng BH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k€& he thong dién 19
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WY 1.2.2. C4c cap dién ap ctia HTPP so cap

» Téng quét v6i do sut 4p cho trude, chiéu dai day tuyén
va tdila ham c4p dién thé.
v' Ti s06 khoang cdch x ti s0 tdi = hé s6 binh phuong

dien dp 2
¢ . b
v Hé s6 binh phuong dién dp = | —=mdt
VL—N,cﬁ

Khodng cdch mdéi
Khodng cach cii

v' Ti s0 khodng cdch =

e Tai tuyen day mdi
Tai tuyén day cii

S

v THES

A/J-dny - uoisiap pasalsibaiun uds pue abisiN 4dd odwis
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8 1.2.3. Chon ¢G day trung thé

4+ Cdc yéu td dnh hudng dén sy thi€t k€ tuyén day:

v' Mt @6 phu tii trén nhanh.
v Pic tinh phu tdi
v/ Miic gia ting clia phu tai.
v/ Cong sudt du trif trong trudng hop khian cip.
v’ Cap dién lién tuc cho phu tdi.
v D0 tin cdy dién ning.
v' Cha't lugng cung cap dién.
v’ Cap dién 4p clla mang trung the’
v Phin loai va chi phi cua viéc xay dung mang dién.
v/ Vi tri vd cOng sud't cia tram phan phoi.
v’ Cdc yéu cau vé cip dién dp qui dinh.

Trudng PH Su pham Ky thuat Tp.HCM  Bai giang Thiét ke he thong dién 2] ;
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&4 1.2.3. Chon ¢G day trung thé&

W]

M5 hinh
Phdt tri€n
TOng chi phi

Hinh 1.13. Céac yé&u t 4nh hudng dén sy chon lya tuyén diy
trung thé.

Trudng BH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k€ he thong dién 22%
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&4 1.2.3. Chon ¢G day trung thé&

4 Cdc yéu to khdc 4nh hudng dén s6 lugng tuyén diy

Chiéu dai
nhanh

Cap dién dp .
PR, Gidi han

nhdnh

tram C3 day dan

Hinh 1.14. Cac y&u t6 4nh hudng dén s6 luong tuyén day.
Trudng BH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k€ he thong dién 23
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&4 1.2.3. Chon ¢G day trung thé&

* C4c yéu to khic anh hudneg

W]

dén chon lya ¢& day dan.

Cong suat
MBA
C6 day din Dinh mic
day dan

phy @i Téng chi phi
Tén tha't
cong suit

Ny - uoisIa paltalsibalun 1ds pue abisi\ 4dd

Hinh 1.15. Cac yé&u t6 4nh hudng dén chon Iva ¢ diy dan.
Trudng BH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k€ he thong dién 24%



tap trung

> Thiét k& tuyén day thda
man dong yéu cau cho
phép.

» Céc tinh chd't v€ nhiét
cua cap dugc chon phu hgp.
> Do sutdp co thé dugc
tinh va ki€m tra.

> Kich thudc diy dan dugc
lva chon theo dinh luat
Kelvin.

Trudng PH Su pham Ky thudt Tp.HCM  Bai giang Thiét ké he thong dién 25;’-

He 5 100

tn that
(%)

80

a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

60

40

/

/

40 60 80 100

Hé s6 phu tdi dong dién
dudng day (%)

Hinh 1.16 — Sy quan hé gitra hé
sO phu t3i va hé s6 ton that.

1Y - uoIsIaA pailalsibaiun uds pue abisiN 4dd odui
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a. Su Iua chon ¢ dudng day cung cap dién cho tai

tap trung

+Dinh ludt Kelvin: Kich thu6c diy din mang tinh kinh
t€ nha't khi chi phi dau tu hing nim va chi phi tdn that
hang nim do truyén tdi1a nhé nhAt.
> Chi phi hang nim ctia day dan dugc xét bdi:

v/ Mot phan do chi phi c6 dinh P,

v Phin con lai la ti 1€ thuin véi tiét dién day dan P,.
- Chi phi hang nim do day dinla P, + P,F.

V6i F 1a ti€t dién day dan.
> Chi phi ton thdt dién ning i 1& thuin vdi dién ning
ton thdt hang nim va ti 1& nghich véi F dudc tinh Ia
(P,/F).
Trudng PH Su pham Ky thudt Tp.HCM  Bai giang Thiét ké he thong dién 26’-;
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

> Tong phi ton trong ndm : p = P +P, .F+ L

P min < dP/dF=0-> P,F=P,F

P3

: i
NCURE ISP
cu 3 p3 -]kt F p3

|

a® P P

dd odul

V§i p; 12 hing sO
jkt_ mat do dbng
dién kinh t&€

» Dong trung binh: =

n

> Gia tri hitudungcual: j— \/xl e o e

Trudng BH Su pham Ky thudt Tp.HCM  Bai gidng Thiét ke he thong dién 7]
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a. Su Iua chon ¢ dudng day cung cap dién cho tai

tap trung v

3

Bang 1.1: H€ s0 phu tai E
Hé s0 tai % 0 Dong hiéu dung | Hé s6 t©n that cong suat 2
g = )

Dong trung binh h [%He sO tai -Kj 100% g

100 o

a

10 220 4,84 g

20 1,70 11,60 S

30 145 19,00 S

40 1,30 27,00 )

50 120 26,00 <

70 1,08 57,00 g

>

100 1,00 100,00 .
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

4 Chon ti€t dién theo mit do dong dién kinh t€ khi biét
thoi gian st dung cong suitcyc dai T, :

Bi€u thic x4c dinh ti€t dién kinh t&:

1

F __ " lyvmax

lre T
Jkt

Trong do :
J., :matdo dong dién kinh t€ (A/mm?)

Iymax © dOng 1am viéc 16n nhat cda ti (A)
F,, :ti€tdiénkinh t€ (mm?)

dny - uoisiap palaisibaiun uds pue abisN 4dd
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

+ Chon ti€t dién theo mat do dong dién kinh t€ khi biét §
thoi gian st dung cong sudtcuc dai T, : =
=

» V6i T, dudc xdc dinh: oAy o
I I (t)dt 3

v Khi bi€t dugc db thi phu tAi: 7 = _0 =
> I max E

2R % 3

Y HOEIC: Tmaxtb > o &;J'
Z:T’maxi §

g LN 3 A &

» Dya vao T timJ,, sau d6 tim tiét di€n bang cong 2
thic: I i}
Fa—t— S

Ju =

Trudng PH Su pham K§ thuat Tp.HCM  Bai gidng Thiét k¢ he thong dién 30;



a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

Bing 1.2 -Mat dd dong dién kinh t& J,,

Thoi gian sit dung cong suit cuc dai
Tén dﬁy d?ln Tmax > h
1000 - 3000 | 3000-5000 >5000

DAy din tran

DPong 2,5 2,1 1,8
Nhom 1,3 1,1 1,0

1Y - uoIsIaA pailalsibaiun uds pue abisiN 4dd odui
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

Vidu 1.1: U= 110kV, 3 phu tai cong nghiép.F,;, F,,,,
F,; =7 v61day nhom 161 thép (AC)
S, =40+ 30 MVA

T, = 5500 h
1 2 |
3 S, =20 +jl5 MVA
S;=12+j9 MVA Thax2 = 5000 h
=% ¥ Tl e 000

Hinh 1.17
Trudng PH Su pham K§ thuat Tp.HCM  Bai gidng Thiét k¢ he thong dién 32%
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

ARG

Ta cb: i = = = 5100 h
pT/ N

max tb
max i

Tra bang: J, .= 1 A/mm?

S
I RS S = RN = 65— 36
[ '\/EUdm 1 2 3
k= L i =2 =8 mmy e = .65mime
i o F,; = 236mm

Ny - uoisIa paltalsibalun 1ds pue abisi\ 4dd
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

< Chon day dan theo di€u kién sut 4p:
PR+0.X

> Pbudng diy mot phu tdi: |A[ = _ AUSAU"

dm

Trong d6 : AU’: thanh phin ton thit dién 4p do cong suit
tic dung gay ra (V)
AU”: thanh phin ton thi't dién 4p do cong suat
phan khang gay ra (V)
> Néu 14y ton that dién 4p trén dudng ddy bing tri s6 cho
phép AU, =AU’ + AU”

1Y - uoIsIaA pailalsibaiun uds pue abisiN 4dd odui
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

< Chon day dan theo di€u kién sut 4p:

> Putng diy c6 mot phu tai:

QX 0%l ¢ AU, ¢ BROPY SRy

Udm Udm Udm Udm Udm F

V61 x,=(0,36 +0,4) O/km ( dudng day trén khong)
x,= 0,08 Q/km ( cdp ngam)

AU"=

Suy ra: P FRpY
AUS TS

A/f-dny - uoisia palaisibaiun nds pue abisN 4dd
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

dd odul

< Chon day dan theo di€u kién sut 4p:
> Pudng day lién th6ng cung cﬁfp cho mot sd phu tai:

ar=2o501- 50 5

dm =1 dm i=1
= =53 -5%
dm i=1 dm =
Suy ra: = P Z T
TR T

V6i p 1a dién tr6 suat cia kim loai lam ra diy din

A//-dny - uoisia palaisibaiun Uds pue abis|N 4
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

Vi du 1.2: mang dién 35 kV, cung cap cho 3 phu tai. Hay

°
< ° A A X °A ~’ \ A S

xac dinh ti€t dién day dan cho mang di€n n€u toan bd =
mang dién dung ddy nhom. Cho AU_ = 6% 3
. . p D

QD

>

o

A [ = &km | f,= 5k 2 fy=Jkn 3 0

™ - =

P, +iQ, P, +iQ, P, +j0Q, J;B

Y s

S, =4+ 3MVA 5, =3+j2MVA 353 =2+)2MVA %

:p-l +j{|| :]_.'.|2+_il1]li = |"'L|;+ .":ljl. ®

[72)

g

5

Hinh 1.18a =

Trudng BPH Su pham Ky thuat Tp.HCM  Bai giang Thiét ké he thong dién 37 g



tap trung

Vi duml =2
= 0,4 Q/km

O: (B+2+2)8+(2+2)5+2.3]10° =940V

AU =

AU’CP = AUCP.Udm =6%.3500-940 =1,16 kV
Tiét dién toan bd dudng day:
el
11,1635
- chon A — 70 (p = 31,5mm?/km)
Tra bang r, = 0,45 Q/km; x, = 0,355 V/km
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

[(4+3+2).8+(3+2).5+2.3]=80mm?
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

Vi du 1.2:
Véi day A-70, D= 1,25 m ¢6 1, = 0,45 Q/km; x, = 0,355
Q/km
Tong trd m6i doan dudng day:
=(0,45+ 70,3558 =(3,6% /2,84)0
(0,45 + j0,355).5=(2,25 + j1,775)Q
(0,45 + j0,355).3 = (1,35 + j1,065)Q

1.0+ j2 84 225 41,775 1,35 + j1.00%

Hinh 1.18b ¥

4 4+ 3 b4 j2 2

dd odul

W
P

A//-dny - uoisia palaisibaiun Uds pue abis|N 4
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

Vidu 1.2:

TOng tha't dién 4p toan bd dudng day:

ZPiRl. +ZQZ.R,.
AU 3% = = Uémlﬂ .100

(0x356 " 550 D5k 0 1 35 e G A A 5™ DI 065
B85

.100

—62% ~ AU, = 6%
- Chon diy A — 7014 chidp nhan dudc

Ny - uoisIa paltalsibalun 1ds pue abisi\ 4dd
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

< X4c dinh ti€t dién theo mat do dong dién khong doi:

°
)

M

ARS R R SR TS AR R R v
2 2 2 e ™ i )

= L +lzlz +l313 0 g ‘ L L %
r, KK &
Hinh 1.19 el

> Vi khoi luong kim loai mau cho trude S
D

1 =
V:Flll+lez+F313:>F3:Z—(V—Flll—lez) 2
; s

i <
a£=0;aAP=03I—1=I—2=—3=j(:>j1=J'2=J'3=j=const 3
oF, oF, 8 T S
=
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

dd odul

< Xdc dinh ti€t dién theo mat do dong dién khong doi:
AU, =AU, —AU =3(RI, cosp, +R,I, cosp, + R I, cosp,)
- ,()—\/gj(l1 cos@, +1, cos, +1, cos @,)
» Mat do dong cho toan bd duGng day:
A AU,

— ] = = 7
\/g(l1 cos@, +1,cos@, + 1, cos@,) \EZ I cos@
=1
. s oS
V61 Y= ; dién dan suat

Ny - UoISIaA paltailsibaiun 1jds pue abisi\ 4
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

% X4c dinh ti€t dién theo mat do dong dién khong doi:
> Tinh ti€t dien cho tirng doan dudng day:

> Khi tinh j can so sanh jkt
v Néuj<j,, > chonj
v’ Néuj>j, > chonj,

Ny - uoisIa paltalsibalun 1ds pue abisi\ 4dd
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

Vi du 1.3: U=10kV, 3 xi nghiép v6i diy nhom (trén
khong). T, =4500/gi8. AU, = 6%, F=?

1+j0.75 MVA

{?h
G “:ﬂ]‘ I

0.8 + j0.6 MVA

Hinh 1.20

Ny - uoisIa paltalsibalun 1ds pue abisi\ 4dd
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

Vi du 1.3: Giai:

Cho x,=0,35 Q/km > AU’, ., =274 V

AU ;=AU -AU , ; =6%x100 -274 =326 V

Vij=1,05 A/mm?<j, = 1,1 A/mm?-> j= 1,05 A/mm?

Suyra:  F, =158 mm?-> chon A - 150
F, = 52,5 mm? - chon A - 50

AU,,; = 608 V=AU _ =600V

AU, =AU, - AU, =277V > AU,

Suyra: F,=24,5mm?-> chon A - 25

Trudng PH Su pham K§ thuat Tp.HCM  Bai gidng Thiét k& he thong dién 45

=232V
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

4 Chon ti€t dién day dan cho mang dién kin:
Gia st ¢c6 mach dién nhu hinh vé
Ta chon tiét dién theo c4c budc sau:
Buéc 1: Xac dinh phan bd cong suat
theo chiéu dai

S s Sa(l2 +l3)+Sb12
; L+1,+1,
WSl S
S RS e

33 =3, =3,

1Y - uoIsIaA pailalsibaiun uds pue abisiN 4dd odui
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

+ Chon tiét dién day dan cho mang dién kin:
Buéc 2: cin ¢t vao cong sudt trén mdi doan — x4c dinh

ti€t dién day dan theo mat do dong dién kinh &

5 S
E = 1hd 3 2hd . F e TN
\/gUdm]kt \/_ S UL Wl H \/_ UL

Buidc 3: kiém tra ti€t dién du’dc chon theo di¢u kién: sut
4p lac binh thudng va su co, dong dién ldc su co.

AU, %<U,, %
AU, %<U, %
15E s

ma

A/J-dny - uoisiap palalsibaiun uds pue abisiN 4dd odui
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

Vi du 1.4: mang dién Kkin
truyén tai 110 kV, cung cip
cho hai phu @i c6 T, =
5500 gid. Yéu cau chon
ti€t dién day din thda min
ton that dién 4p cho phép
ldc binh thudng 10% va luc
su ¢0 15%, chon ddy nhom
161 thép (AC) Hinh 1.21

—>S, =30 +j20 MVA

uy O = ¢

5, = 20410 MVA

A/J-dny - uoisiap palalsibaiun uds pue abisiN 4dd odui

Trudng PH Su pham Ky thuat Tp.HCM  Bai giang Thiét ké he thong dién 48



a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

Vidu 1.4: Gidi
V6i T, .. =5500 gid, ddy nhom 16i thép, J,, = 1 A/mm?

Phin b cong sudt theo chiéu dai
S, =27 +{17 MVA — F, = 170 mm?, chon AC-185
S, =23 +j13 MVA — F, = 140 mm?, chon AC-150
S,=3+{3MVA — F,= 22,3 mm?, chon AC-70
Ton tha't dién 4p ldc binh thudng:
AU% = 2,86% < 10%
Ton tha't dién 4p ldc su ¢d, gid st dit doan Al
AU, % =13,11% < 15%
— C4c tiét dién dugc chon 13 thda mian
Trudng PH Su pham K thuat Tp.HCM  Bai gidng Thiét k¢ he thong dién 49;’-
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

< X4c dinh ti€t dién day din theo chi phi kim loai mau it

nhAt: A L,F, 1 I, 420 L7 B o3
Ta cc"x ' ' |

WY = NI S O
> Ti€t dién ctia cdc doan day: Hinh 1.22

:P;ll' sz = })212 : F; :L'
Wabl, 2 W,AU, " U,AU,
> Thé tich diy din:
1 | AL BL P
W | AU, AU, ' AU, —AU, —AU,

1

Ny - uoisIa paltalsibalun 1ds pue abisi\ 4dd
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung .
< Xdc dinh ti€t dién diy dan theo chi phi kim loai mau it |3
nhat: =
> Thé tich nhd nhit khi: B_V &0 BV' =0 >

U, U, 7

LA AR R R T e A e A | S
; ; S e B

AT SHATRR. SN P auy) o) %

) 2 2 P =

sh BB p_ Ag F= 2R g
PR P D P, P, g'
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

< X4c dinh ti€t dién diy dan theo chi phi kim loai mau it
nhat:

Viét lai bi€u thic:

s e i e 1
v 7Udm E ﬂ]dm F2 ﬂ]dm fg

1 Bl P, +P313

= -
ﬂ]dm il% &F; F3

B B

Ny - uoisIa paltalsibalun 1ds pue abisi\ 4dd
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

< Xdc dinh ti€t dién diy dan theo chi phi kim loai mau it |3
nhat: <
Al D

=F=—"1_ (1 /B +0,[B +1,F,)) 8

ﬂ]dm %J_

w

:,Ff%(zlmmwa)

J_ &
SRR s

s :

9 ,/— ;
Tong quit: |F, = Z ) \/_ g
7U cp i=1 :Ir
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a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

Vi du 1.5: U= 10kV, cung cap cho 2 phu tdi. AUcp = 6%,
day nhom(Al) D = Im, y,, = 31,7.10-3 km/Qmm?2. Hay lya
chon ti€t dién theo chi phi kim loai mau it nhAt.

Glgll A 1 2

Cho x, = 0,36 (/km

S,=1177+ j880 kVA S, =493+ j162 kVA

U =20 N1 = 1797 Hinh 1.23

dmll

AU, =AU, -AU =600-179 =421V

A/J-dny - uoisiap palaisibaiun uds pue abisiN 4dd odui

Trudng PH Su pham Ky thuat Tp.HCM  Bai giang Thiét ké he thong dién 54



a. Su’ lva chon ¢0 dudng diy cung cap dién cho tai

tap trung

dd odul

8RB
Xdc dinh ti€t dién ddy din: (xem cong thiic &)

F, = ”439 [51/493 + 441117 +493 | = 45mm?
31,7.107.10.421

dm

O
<

©

®

=

= = §

P P +P z
_|&Pp [RrPy  [174493 00 oo 5

2 % S

; 2 =504 — 0y k2
TOn that toan mang dién: o
<

Zl i 01 +Q th g

AU% = =1 - =62% =AU, S
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RPN b. Khao sat tinh toan thiét k& dutng day co cac
dang phan bd tai khiac nhau

P+Q

Hinh 1.23. M6 hinh dutng day c6 tai tip trung

1Y - uoisiaA pasalsibaiun ujds pue abisN 4dd odul
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RPN b. Khao sat tinh toan thiét k& dutng day co cac
dang phan bd tai khiac nhau

+ Dutng diy phan bo c6 tdi tAp trung:

4
:
P LN : PR+0,X
> Sut 4p day: AU =~/31(Rcos ¢+ X sin )= = UQ2 %
2 «Q
P,R+Q,X b
aU% =R LK 1404, ]
dm -g)
> Ton thit cong suat: c
PO P} +0Q2 8
AP = 2—2Q2.R AQ = 2—2Q2.X i
Udm Udm g
> Cong suit dau dudng day: 3
o}
B +jQ = (P, +AP)+ (0, +AQ) i
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L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

z
+ Tuyé&n day hinh tia v6i phu ti phan bd deu E
O

M0 hinh dutng day: ik
D

I, IS 1 : ®

, | D | 7

le i i =

1 i C

2 . =]

i i &

e i 6

! i 3

: | <

i i Ju —_— (_[?‘
_______________________________ v,

S

Hinh [Hi6hMRfiithdténphdiybdidéhian bo déu .
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b. Khio sat tinh toan thiét k& dudng day cé cac

dang phan bd tai khiac nhau

+ Tuyé&n day hinh tia v6i phu tdi phan bd déu
Goit:

dLdx :14n lugt 12 vi phan dong dieén va vi phan

khoang cach.
l : chiéu dai clia tuyén day
X : khodng cich tir di€m (1) d€n dau day

X + dx : khoang cich tir di€m (2) d€n dau day 1a
I  :dong dau dudng day
IF : dong & cudi dudng day
I,,1,:dongdién tuyén day chinh day chinh tai di€ém
1 va 2, gia thi€t tdi cé cing hé sd cOng suit
Trudng DH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k& hg thong di¢n 59 %
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b. Khio sat tinh toan thiét k& dudng day cé cac

dang phan bd tai khiac nhau

wi

+ Tuyé&n day hinh tia v6i phu tdi phan bd déu
Gid thi€t tdi phAn bd déu tirx =0 d€n x = [
dl

— = K = hdng 56
dx
bai v6i doandx, dong i, 1, & dau va cudi doan
[l Bk e =S |
dI
oI ,=1,——dx=1 —Kdx
dx

Hay ganddng: [, =1 — Kdx
_)jxl - sz + Kdx

Trudng BH Su pham Ky thuat Tp.HCM  Bai giang Thiét ke he thong dién 6()
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RPN b. Khao sat tinh toan thiét k& dutng day co cac
dang phan bd tai khiac nhau

+ Tuyén diy hinh tia v6i phu tdi phadn bd déu
Suy rong ra cho toan tuyén dudng day véi dong I va I,
I,=1,-Kl
-1, =1, +KlI
Vil =0nénK =11
Tai khoang cich x cho tru6e, dong I tinh theo dong Ig
I =1 +Kx
I X
— I =1 —Kx=1 ——ls-x:Is(l—Y)
ford =100 =
e L= B =)
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RPN b. Khao sat tinh toan thiét k& dutng day co cac
dang phan bd tai khiac nhau

4 Tuyé&n day hinh tia v6i phu tdi phan bd déu
D0 sut ap vi cap:
dU = I z,dx = Iszo(l —;dx)

A Pl % ‘/?
b0 sut ap tai di€m x:

AU, = [dU =1z, (1 —?jdx - Iszox(l -4 2%)
0 0

D0 sut ap trén toan dudngday x = [:
1
AU = EISZOZ

X

V6i z,, 1a tong trd mot don vi chi€u dai dudng day.

1Y - UoISIaA pailalsibaiun Nds pue abis|\ 4ad odul
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L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

4 Tuyé&n day hinh tia v6i phu tdi phan bd déu
Ton tha't cong suit vi cAp:

2
dP = I’ rydx = {Is (1 —%ﬂ rydx

Ton tha't toan dudng day

l
1
AP =\dRE L

Véir, la dién (r& mot don vi chidu dai dudng day.
Nhan xét: d6i v6i tai phan bd déu trén dudng day thi do
sut ap tuong dudng vdéi tai tip trung tai khoang cach x =
[/2, con ton that cdong suit thi tai khodng cich x = I/3.
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L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

+ Phit tuyén c6 phu tdi ting dan:

MO hinh duGng day:

> Goi I 1a dong dién tong

clia phat tuyén

» Dién tich vung phu tai:
A=hl

— mat d0 phu tai ampe

trén dién tich:

1
D, =3 (A/km*
| h.l( )

Hinh 1.26. M6 hinh dudng day
tai ting dan_ E
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RPN b. Khao sat tinh toan thiét k& dutng day co cac
dang phan bd tai khiac nhau

4 Ph4t tuyén c6 phu tdi ting dan:

Xét phu tai clia viing gach chéo tng véi di€m cach dau
duong day khoang cach x

Dién tich vung gach chéo:

%, (h+h—lxj(l—x):%(l+x)(l—x): %(12 i)
Dong dién dudng day trén doan x:

T ok, R, Wy 2
LRt 7(z x)—Is(l lzj

AJ-dny - uoisiap pasaisibaiun jds pue abisiN J4dd odul

Trudng BH Su pham Ky thuat Tp.HCM  Bai giang Thiét ké he thong dién 65



L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

4 Ph4t tuyén c6 phu tdi ting dan:
Xét mot doan vi cAp dx tai tai vi tri x cia dudng day
Dong dién I, gAy ra sutdp vi cap

x2
A BTN =7 V= Is(zodx)(l —1—2]
- Sut 4p dén cudi dudng diy (sut 4p pha):

l 2 .22 2
AU:Id(AU)zzols Xx—— =z01{z—-}=—zous ==
) 3 B 3

2 5
AU = 7 ZI| V6iZ = z,l 1a tong tr§ toan dudng diy

1Y - uoisiaA pasalsibaiun ujds pue abisN 4dd odul
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L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

<+ Phat tuyen cO phy tai tang dan:
> Ton that cong suat vi cAp trén doan dx khi c6 dong I

2
St d(AP):Ierdlejro[l—l—zjdx
Ton that cudi du’Bng LT
l 2 8 8
=PAVAR [P LR P ) R
falar)=1 g[ lj LY AR
8
AP =—ZISR| V6iR =r,l I dién trd toan dudng diy

Nhan xét: phat tuyén c6 tii ting din déu tuong ducng véi
tai tip trung vé& do sut dp tai vi tri 2/3 dudng day, con ton

tha't cOng suit tai vi tri 8/15 ciia dudng day.
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L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

4 Phat tuy&n c6 phu tdi ting dan: E
% Dung hang sd sut 4p K dé tinh to4n ton thi't cong suat: i
Pat- AU =KS = SO don vi tuong doi %‘%

UU, 2

Véi: K : hiing s sut 4p g

t . chidu dai hidu dung dudng diy phu S

thudc su phan bo tai @
S, P, Q. : cong suit 3 pha dau nhan %
U, : dién 4p dau nhan a3
U, : dién dp cd ban i

Trudng PH Su pham K thuat Tp.HCM  Bai gidng Thiét k& he thong di¢n 68 =

/



L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

< Phat tuyen co phu tai ting dan
% Dung hang s6 sut 4p K dé tinh todn ton that cong suit:

>Ton that dién ning:
v Thoi gian ton that cong suat cuc dai t_
s
AA APmaX TmaX

v He s0 ton that K.
*AA = K, AP 8760

V6i AP, 1a ton thi't cong sudt cuc dai

AJ-dny - uoisiap pasaisibaiun jds pue abisiN J4dd odul
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L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

+ X4c dinh hiing sd sut 4p K v8i cdc md hinh phan bo phu
tai khdc nhau: v
> Tong trd hiéu dung ctia mdi loai phan bd @i:

v/ Tai ép trung & cudi dudng day: Z = z,l (Q/pha)

v T4i phan bd deu: Z =1/2z,l (Y/pha)
v T4i cd mat do phu thi taing dan: Z =2/3.z,] ((Vpha)
» MO hinh tai tip trung U, U,
tuong dudng L N S
Hinh 1.28. S6 dd motpha Pr+JQ,

AJ-dny - uoisiap pasaisibaiun jds pue abisiN J4dd odul
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RPN b. Khao sat tinh toan thiét k& dutng day co cac
dang phan bd tai khiac nhau

+ X4c dinh hiing sd sut 4p K v8i cdc md hinh phan bo phu
tai khac nhau:
TCO N =T ST =TT [0 =e5®

AU% = s U i %
> Tinh trong don vi tuong d6i: AU, . =
V6i U, :diéndpcdban
U, U, : dién 4p pha dau g&i va dau nhan

r

Ucb

L]

Talaico: U =U, +iZ=U,20° +(R+ jX)I(cos @ — jsin @)
=~U_+IRcos@+ jIXsin@
Trudng BH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k€ he thong dién 7]
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b. Khio sat tinh toan thiét k& dudng day cé cac

dang phan bd tai khiac nhau

wl

+ X4c dinh hiing sd sut 4p K v8i cdc md hinh phan bo phu
tai khac nhau:
Cong sudt phitc dAunhan:

DN e S R R S O

r

Néu tinh theo cong suat 3 pha § dau nhan:

; 1
© PR+QX (S3¢ Xt)(ro COS @ + x,, Sin qo)(g : 1000)

g
UrUcb Ur Ucb

Hay AU =tKS,,

1y - UoIsIa paltalsibaiun 1ds pue abisi\ 4dd
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RPN b. Khao sat tinh toan thiét k& dutng day co cac
dang phan bd tai khiac nhau

+ X4c dinh hiing sd sut 4p K v8i cdc md hinh phan bo phu
tai khac nhau:
VGi: U, : dién 4p pha dau nhin
S34: cong suat 3 pha, kVA
t : chiéu dai hiéu dung clia dudng diy tly theo su
phan bo tai, km

v' Tai tp trung: L5 ll
v’ Phu tai phan bd déu: t= El
2

v/ Phu thi mit do ting dan: 7= El

dny - uoisia paltaisibaiun )ds pue abis|N 4dd odul
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RPN b. Khao sat tinh toan thiét k& dutng day co cac
dang phan bd tai khiac nhau

+ Xdc dinh hing sd sut 4p K v6i cdc mo hinh phan bd phu
tai khac nhau: |
Suy ra (ro COS@ + x, sin ¢)(§ X 1000)

K = x100%

Ur Ucb

(rO COS @+ X, sin go)(%x 1000)

> Tinh gin ding: K% = : x100%
Udmpha
> Néu U, _la diendp diy (kV), S, 12 cOng sui't bi€u ki€n
3 pha (kVA) thi: i
pha ( ) thi K%:(rocosgo+xzosmgo)x%kVAka
10xU,

1Y - UoISIaA pailalsibaiun Nds pue abis|\ 4ad odul
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L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

Vil duibil65 3ipha . day ALl =4 16KV, day dons #AAWG
= 21,14mm?2, D = 37 inch = 0,94m, cos¢ = 0,9 tré. K =?

Giai:
A e T =

U 4160

Ve
V6i: 7, =0,9341Q/ km, x, =0,4634Q/ km

(rcosp+x sin(p)@ & 1000)
UZ
Hay K = 0,00621%sut ap/kVA.km

=2400V

i

dvtd=0,0000621dvtd/ kVAkm

AJ-dny - uoisiap pasaisibaiun jds pue abisiN J4dd odul
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L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

Vi du 1.7: gia thi€t phat tuy€n vi du 1.6 cung cap cho phu
tdi 500 kVA, cos@ = 0.9 tre, tAp trung & cudi dudng day
daiit=-18milc=rl:609kmgNE 7%=

| t=/=1.609km
| D4y dong21.15mm?2
D.=0.94m 500 kVA
Uawy,=4.16kV cosf =0.9 tré
Hinh 1.29

Giai:

AU% = t.K%.S =1,609.0,00621%.500 = 5%

1Y - uoisiaA pasalsibaiun ujds pue abisN 4dd odul
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L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

Vi du 1.8: gid thi€t phat tuyén vi du 1.6 cung cap cho phu
tdi 500 kVA, cosp = 0,9 phan bd doc dudng diy, [ = 1 mile
= 1,609km. Tinh do sut ap AU% =?

t=1=1.609km

T

o A

Hinh 1.30
Giai:

AU% = t.K%.S =12.1,609.0,00621%.500 = 2,5%

Trudng BH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k€ he thong dién 77
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L b. Khao sat tinh toan thi€t k& duong day cé cac
dang phan bd tai khiac nhau

Vi du 1.9: gid thi€t phat tuyén vi du 1.6 cung cap cho phu
tdi S= 500k VA, cos@ =0,9 phan bd ting dan, 1 = 1 mile =
1,609km. Tinh d0 sutdp AUO/F =\ /

t=4] y

Giai: Hinh 1.31

AU% = t.K%.S =2/3.1,609.0,00621%.500 = 3,33%

Trudng PH Su pham K thuat Tp.HCM  Bai gidng Thiét k& he thong di¢n 78 %
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N4 2 4. Thi€t k& tram phan phoi

a. S¢ do hé thong thanh cai

+
—&—
——

= e
S D o O
oo oo po g
N (i ez

H1.32. So dd 1 thanh cai H1.33. So d6 1 thanh cai—2MC

dny - uoisiap palaisibaiun uds pue abis|N 4dd
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Y a. So do hé thong thanh cai

‘V|: Thanhiczii phu ﬁl

H1.34. So d6 thanh cai chinh - phu H1.35. So d 2 thanh cai

————4
=53
S

+

—
8
(\9]

1Y - UoISIBA paltaisiBaiun 1jds pue abisN 4dd odliis
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Y a. So do hé thong thanh cai

T

H1.36. So d6 thanh c4i vong

Trudng PH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k€ he thong dién 81

olodod b

\

Thanh cd'i 1

\

I;I

4

A

y

-L—\-I]-’—w

5
:

~ b

4

~]
~
~]

v

hen lac

-/J—‘D“-L‘-D-’—n

Thanh cdi 2

A

H1.37.S6 d6 1 MC —

t

12 MC

W]
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—

a. So do hé thong thanh cai

Sd dd tram Uu diém Khuyé&t di€m
1.Thanh cdi | - Chi phiré - Tram ngung khi ¢6 su’ c&
don - Kho béo tri, stta chita
- Khong thé phd't trién thanh cii
- Do tin cdy thap
2.Hai thanh | - M6i mach c6 2 mdy cit - Chi phi cao
cdi, hai mdy | . C4c thanh cdi dugc kétndilinh | - Mt nita mach s& khong hoat
cat hoat dong do su c6 mdy cit.
- Tram van hoat dong néu c6 bat
ky mOt mdy cit nao bi tach ra.
- b0 tin cdy cao
3.S0 do - Chi phi thap - Cin gia ting mdy c4t cho thanh
thanh cai - Tram vAn hoat dong khi mdy cdt | cdi
chinh va phu dugc cdch ly. - Dao cach ly hoat dong phic tap

Trudng PH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k€ he thong dién 82;
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1
—

a. So do hé thong thanh cai

- Mach van hoat dong khi c6 su
cO trén mdy cit.

- C4c dao cach ly hoat dong phoi
hdp may cit.

- Vén hanh don gian

- Thanh c4i chinh ¢ thé cich ly
ma khong can cdt phu tdi

- Sucd trén thanh cdi, cic mach
khong mat di€n.

- Hé thdng role va tr dong déu
phu thudc vao may cdt & giita.

So dd tram Uu diém Khuyét di€m
6.0 @ mdt | - Hoat dong linh hoat -Can 1 Yamdy cit trén moi
rudi - Do tin cdy cao mach

Trudng PH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k€ he thong dién 83;
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4 1.2.4. Thiét k& tram phan phoi

b. Vi tri tram

d oauirs

Céc quy luat dé lua chon vi tri tram :
v/ Gan trung tAm tdi clia viing phu tai.
v’ Viéc diéu chinh dién ap la thich hgp.
v' Thuan 1gi dudng day vao tram trung gian.
v/ C6 thé md rong tram trong tuong lai.
v Khong gay anh huéng moi truong din cu xung quanh.
v" Gidm nho nhat sd phu tai bi 4nh hudng do mi't dién.

Ny - UoIsIa paltalsibaiun 1ds pue abisiN 4d
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W c. Pinh mdc cia tram

1) Vung phu tai hinh vudng:

H1.38. Vung phu tai hinh vudng

%

Is N X . o X K-~~~ ——=——— a MBA phan phoi E
» COng suat mo1 dudng day '~ S
A A ey \ <

cung cap cho moi tai: | \ Tusénchinh 2
N Nhanh 0]

S,=A,D=12D (kVA) | o

| Tram % 8_

4.0 7é Ving phu @i wn
V61 : // éz chamdtnhinh 2
O\ sz e A 4 ,’/:A —

A, : dién tich @i cha mot |~ ” S

& [

nhanh, km2 v _ T Lc S

D : mat do phu tai theo 1 )

*A , o

dién tich, kVA/km?2. <

9,

o

>

=
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W c. Pinh mdc cia tram

1) Vung phu tai hinh vudng:
» Sut ap trén dudng day:
AU% = 2/3.1,K%.S,
Trong d6: K% hiing so sut 4p (%kVA.km)
> V6i gia thi€t phu tai ting dan déu. Cic MBA phan phdi
mang tdi bing nhau va dat cach khodng bang nhau.

W]

Suy ra:
AUAT —=2/8: [ KT = 66 K010 ] 3

Ny - uoisIa paltalsibalun 1ds pue abisi\ 4dd
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W c. Pinh mdc cia tram

2) Vung phu tai hinh luc gidc déu:

T~ ,
P | \\\ M BA phén phoi
- | Tém ~
|</ | phu tdi S /
~ -4
I Nhanh
|
I Ving phu tdi
| cia mot nhanh
- c
|< | chinh >
~o N~
~ | —
~ | 7~
~ —~

o
l—»»

6

H1.39. Vung phu tdi hinh luc gidc déu

Trudng DH Su pham K thuat Tp.HCM  Bai gidng Thiét k& he thong di¢n 87 =
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M c. Pinh mifc cua tram

2) Vung phu tai hinh luc gidc déu:
» Dién tich vung phu tai mot nhanh:

W]

AU%, = g16.1<%.S6 =0,385.K%.D.I,

o

=

L 3

e ®

J3 ]

> Cong suat moi dudng day: g
1 -

Ss = Ag.D=—D.I

6 6 T g

> Do sut dp: 3
2 5

Trudng BH Su pham Ky thuat Tp.HCM  Bai giang Thiét ké he thong diéen 88
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i
S D micciatam

c. Pinh mic cua tram

3)Trudng hop tong qut :

+ Ving cung cAp bdin
phdp tuyén
» D0 sut ap:

s

AU%=1,.K%S,

= %K%.D.lj.tg@

360°
n

AU% = %K%.D.l,f 1g

Trudng PH Su pham K thuat Tp.HCM  Bai gidng Thiét k& he thong di¢n 89 =

~ 0 A
(n-120 O°L 24

7 b
~ y0 7 /1 | Tuyén
~ Y] | chinn
7 y
X

H1.40. So @6 phu tii dang tong quat

1Y - uoIsiaA palalsibaiun uds pue abisN 4dd odWis
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W c. Pinh mdc cia tram

4) So sanh :
Tram bon Tram sdu
duGng day ra |duOng day ra
COng suat cua 1 duGng S, =I2D e iléD
NE
ong co At tod 6
Tf)ng cong suat toan S ) 5. - 2D
vung 3
b0 sut ap % cua 1 AU% = zK%Dlj AU% = —2— K%DI
: 3 343
duGng
Dong cung cip & dau e, DY Sk 1)12 ()
J3U

dutng day

Trudng PH Su pham Ky thuat Tp.HCM  Bai gidng Thiét k€ he thong dién 9()
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M c. Pinh mifc cua tram

< Diéu kién gidi han b&i phat néng cho mdt loai diy dan
va bo qua sut ap

D2 D] i
Taco: I, =1, & Grels — L =3
\/§U 33U i

Hay: 6

Le D)2
S6Z:\/§ 6:\/§£l6j2:

Six 4Dl§ 2

Suy ra: 562 = 1,5542

Ny - uoisIa paltalsibalun 1ds pue abisi\ 4dd
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W c. Pinh mdc cia tram

< Diéu kién gidi han b&i do sut 4p, cung loai diy din
2 s

AU, %=AU.% < =-K%DI> =——-_K%DI’
4 6 3 4 3\/3 6
—1, =0,8331,
iDlé iDlg

e T

S T e T o) &
S R ST

Nhan xét: sdu dudng day co thé cung cAp tdi 1,25 1an bon
dudng day néu cod cling dd sut ap.
Trudng PH Su pham K thuat Tp.HCM  Bai gidng Thiét k& he thong dign 922
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W c. Pinh mdc cia tram

5) Gidi thich vé cong thitc tinh do sut 4p K
Cong thitc cua Reps:

(% JlC jnDAn (% K jS 0
AU % = = =—1 KS,
n n 3

Véi: AU, % : @ sut dp % trén mach so cAp
K  :hing sOsutdp % kVA.m
2/31_ :chieu dai hi¢u dung clia day sd cAp
S,s :tong cong sudt cung cAp cho toan viing

S,  :cOngsult cung cAp mdt trong n diy
n : s0 dudng day

D : mat do tai, kKVA/m?

Trudng PH Su pham K thuat Tp.HCM  Bai gidng Thiét k& hg thong di¢n 932
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W c. Dinh mic cua tram

5) Giai thich vé cong thitc tinh do sut ap K
Béng tom tit

Stt| Truong hgp l

i K Upy | D Y A Savell ~ S AT
%

1 | Tang dién tich
cung cip

2 ;?ingmatdé x1| x1| x1 | x1|x2T| x1 x2T|x2T[x27T

A P 1 1
R R PO T M O e 1 9 X S TR b R e
uyen 2 2

A Qellane aye o8 x%l, x1 | x1 | x1|x1 |x1T{x1T x%¢

x2T| x1 | x1 | x1| x1|x4T|x4T|x4T|x8T

5 | P6itd ddu da 1 1
vBaasy | XU[x=Uxf3 0 X1 | x1{x1d [x1T{x11 ><—¢

Trudng BH Su pham Ky thuat Tp.HCM  Bai giang Thiét ké he thong dién 94
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Y 1.3. Cdc vi du tinh todn thiét k€ mang phan
phdi so cap

Vidu 1.10: A

Phu tai hinh vuong, mdi canh 2 L
mile = 3,218km. D = 2000 s
kVA/mi2 = 772,5kVA/km?, hé¢ [z
s6 nhu cau trung binh 0,6; he \v o
s6 phan tdn 1,2; cosg = 0,9 tré.
Co 2 phuong phap dat : dat tai
Ava B. U, =132/7,62kV,3 Hinh 1.41
pha, 4 day.
Phat tuyén chinh ding day dong #2/0 AWG = 67,4 mm?
Phat tuy&n nhinh diing day dong #4 AWG = 21,2 mm?.
Dm =37 inch =0.93 m. Chon phuong an dit tram nao?
Trugng PH Su pham Ky thudt Tp.HCM  Bai gidng Thiét k& he thong dign 95 2

1,609 km —=t-

3,128 km

1,609 km —sle———3,218 km —t-
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K 1.3. Cdc vi du tinh todn thi€t k& mang phin
phdi so cap

SRR
- Mat do phu tdi tong theo yéu ciu Dy
Hé s6 nhu cau x mat dd phu tai

Hé s6 phan tan

>

. LEATRSVARE _ 3oy
- Dién tich phu tai: A= 3,218 x 3,128 = 10,335 km?
- Phu tai tong clia tram cung cAp:

S, = D,.A=386.10,335 ~ 4000kVA =S, .

5 =

1Y - uoisiaA pasalsibaiun ujds pue abisN 4dd odult

Trudng PH Su pham Ky thudt Tp.HCM  Bai gidng Thiét k& he thong dign 96 =



K 1.3. Cdc vi du tinh todn thi€t k& mang phin

phdi so cap
Vidu 1.10:
» Pit ta1 A:
AU% = éKchl’nh %°Schl’nh It éKnhdnh%'thdnh = 1’84%
SR I 4000

=—-0,0002486 + —-0,0005904 - —— =1,84%
2 2 16

= Dit tai B

AU% = (1,6 4 %) -0,0002486- 4000+ % -0,0005904- %) =3;26%

- Chon phuong an dit tram A

1Y - uoisiaA pasalsibaiun ujds pue abisN 4dd odult
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Y 1.3. Cdc vi du tinh todn thiét k€ mang phan
phdi so cap

SRS Lakm
Mot phat tuyén 3 pha 4 day, diéndp  -------- i --------

15/8,66 kV dai 4 km, cung cap cho 10 2 5 ahdnh
nhanh, bén trdi 5 nhanh, bén phai 5 e

nhdnh. Day nhanh dai 3 km. Dung day
nhornD 2 lm [ 158,66kV

M®&i nhinh cung cip cho 300 kh4ch hang, mdi khdch hang tiéu
thu 4 kVA, cos® = 0,9 tr€ qua MBA phan phoi.

Dién 4p trong nha thay ddi tir 220 V — 250 V, chon dién 4p thap
nhA't tai khach hang 1a 230 V. Yéu cau dién 4p tai khiach hang:
Vinax =250V, Vi =230 V. AU, o0 = 4%, AU jrc = 3,5%

a. C§ day chinh va day nhanh

b. N&u vudt qui 4%, két hgp day chinh va day nhanh c6 ti€t dién
16n hon

Trudng PH Su pham K§ thuat Tp.HCM  Bai gidng Thiét k¢ he thong dién 98
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K 1.3. Cdc vi du tinh todn thi€t k& mang phin
phdi so cap

/ST e
Cong suat tong trén dudng day nhanh: S, =1200kVA

e )
o =20 = 120 _ 46184 5 chon A-16, I, = 105A
ST w316

! o = 46,18.10=461,8A - chon A-185, I_ = 500A

2y
Day A-16 2 K% = 0,00008678%/kVA.km
Day A-185 - K% = 0,0001284%/kVA.km

AU, % = lhThKhh %S, = = % .0,0008678.1200 = 1,562%

1Y - uoisiaA pasalsibaiun ujds pue abisN 4dd odult
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K 1.3. Cdc vi du tinh todn thi€t k& mang phin
phdi so cap

Y01 es T e

[ 4
AU %0 = <2 K 11,508 gy = > 0,0001284.1200.10 = 3,08%

— AU%, = AU%,,. . +AU%., . =4642% > 4%

Chon lai day chinh va day nhanh
Day A-25 2 K% = 0,0001117%/kVA.km
Day A-240 - K% = 0,0005847%/kV A.km

IS SO S s INT e RO =D 0 5T
— AU%,; =3712% <4% > Pat yéu cau

1Y - uoisiaA pasalsibaiun ujds pue abisN 4dd odult
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Y 1.3. Cdc vi du tinh todn thiét k€ mang phan
phdi so cap

ValsAr it 128

Mot mang so cAp 15/8,66 kV gdm hai
dudng day trén khong dai 4 km tir hai
tram A va B, mdi dudng day cung cip 6

6 nhdnh

—————————— b 4 km

nhdnh r& dung cdp ngdm XLPE dai 3 9; 9;
km, phu i moi nhanh 1200 kVA/3 pha,
cosp = 0,8 phan bd deu Einkt 42

Trong trinh trang binh thudng cdc dudng nhanh hé G gitra, ca hai
dudng chinh déu van hanh. Trong trinh trang sy’ ¢6 mot dudng
chinh, dudng chinh con lai hoat dong. AU, = 4%

a. Chon c3 day chinh va day nhanh

b. Tinh % sut 4p d&n dau cudi clia dudng nhanh xa nhA' trong tinh
trang binh thuGng

c. Tinh % sut 4p d&€n nhdnh 1& xa nhat trong tinh trang su’ cd.
Trudng BH Su pham Ky thuat Tp.HCM  Bai giang Thiét ké he thong diénl()]_g
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K 1.3. Cdc vi du tinh todn thi€t k& mang phin
phdi so cap

Vidu1.12:
a) Cong suat tong: S, =2.1200.6 = 14400kVA
_14400 _ 554954 > AC-240,1_=610A

R b 3415 (r,=0,132Q/km, x,=0,315 Q/km)
A O T, O - Cipngam XLPE 1/0
it RIS AWG (53,5mm?), I, = 155A.
(r,=0,682Q/km, x,=0,075 (V/km)
b) I”’ﬂ(ro COS @ + X, sin @)
AU gy To = 2 Sl Lo

U

thitcdp

1Y - uoisiaA pasalsibaiun ujds pue abisN 4dd odult

Trudng PH Su pham Ky thudt Tp.HCM  Bai gidng Thiét k& he thong dign] 022



K 1.3. Cdc vi du tinh todn thi€t k& mang phin

phdi so cap
SdURERE
nhdnh (7’0 COS¢+ x() Sln (0) nhanh
AUnhanh q 2 2 = 0,47%
Uthlicd'p

AU%, =1,88+0,47 =2,35%

¢) AU, %=2.188%=3,76%

U AT 2E0S (DR BRI LN &
AUnhanhq U = 1,88%

thitcdp

nhanh

AU%, =3,76+1,88 =5,64%
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g 1.4. Thi€t k& hé thong phan phdi thi cap

> Khi thi€t k&€ hé thong, ngudi thi€t k& phdi xem xét dén
cdc van dé lau dai.

» Thit k& phai phit hop véi lich trinh phét trién tai trong
tuong lai.

> Phdi xét dén tinh kinh t&, ton thit 16i dong trong bién
th€, dong thi cip va do sut 4p ndi dich vu.

> Hoach dinh tdi bi€n th€ phan phoi trén cd sG la khong
VUGt quéi cong suat dur trit.

> Phdi cO ging tap hgp day dli cdc thong tin vé nhu ciu
tiéu thu cia khach hang.

Ny - uoisIa paltaisibaiun 1ds pue abia|N 4dd odui
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W 1.4. Thiét ké hé thong phan phdi thd cap
1.4.1. Thié't ké& thuc té&

> Hé thong phan phoi thit cAp gom:
v’ Bién th& phan phdi ha th€.
v' C4c tuy€n day chinh trén mang thit cap.
v' Day xudng ho tiéu thu.
v Pong hd dién
> Hé thong phan phoi thit cAp dugc thi€t ke:
v" 1 pha cho khu din cu.
v" 3 pha cho khu cong nghiép hay dich vu v6i mat do
tai cao.

1Y - UoISIBA paltaisiBaiun 1jds pue sbis|N 4dd odwrs
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1.4.1. Thi&'t ké thuc t&

So do don tuyén clia

Thanh cditram

N " S A phan phdi
mot he thong tha cap
2 . . MC
hinh tia don glﬁn. Nhd nh
Tuyén chinh /
—— e

T iizz?é é é é
5 ¢

s
o

MBA
phan phéi

Mang ha th&
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1.4.2. Nhém bién ap phan phoi

> Nhirng tram bi€n 4p phan phodi dudc mic song song.
> Su thudn 1¢i chia nhom may bi€n 4p phin phoi:
v' Cai thien do dao dong dién ap.
v' Gidm nhdp nhdy 4nh sdng do kh&i dong dong co.
v’ Tang do tin cAy cung cip dién.
v C4i tién sy linh hoat khi phu tai phat trién véi chi
phi thap.
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[cc Il fcc 1
MBA MBA
@ phan phdi @ phan phoi
[ [ [ [ [ \ [ \ [
a) b)

Hinh 1.49. Hai phuong phdp mic nhoém thit cAp
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1.4.2. Nhém bién ap phan phoi

CC CC
MBA MBA
phan phoi phan phoi
MCB
a) b)

Hinh 1.50. Hai phuong phap mic nhom thit cAp khac
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Y 1.4.2. Nhém bi€n ap phan phdi

> Nhitng khuyét di€ém ctia phuong phdp hinh 1.49
v' Yéu ciu kiém soat cin than hé thdng thit cAp cb cic
tram bién 4p dugc k&t nhom v4i nhau.
v' Kho khin trong viéc phoi hop cau chi phia thi cip.
v' Khé khan phuc hdi lai su cung cip khi mot s6 cau
chi trén nhitng bién 4p can ké bi dit (Hinh 1.49a).
> D& 6n dinh trong diéu kién t3i thay ddi, khi thi&t k&
hé thong k&t noi thit cAp 1a viec phin chia tai giita cac
MBA.

1Y - UoIsIaA palalsibaiun uds pue abisiN 4dd odwis ™
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Y 1.4.3. Mang thi cap

> Hau hét HT tht cAp dugc thi€t ké dudi dang hinh tia.

> Doi v6i khu vuc dich vu dic biét, cic HT thit cAp dudgc
thi€t k&€ theo cAu hinh dang 1udi.

> Mang thtt cAp trén khong hiéu qua vé kinh t& trong cic
khu vuc ¢6 mat do phu tai trung binh.

> Mang thit cip ngam c6 dd tin ciy cao.

> Heé thong mang dién th€ thap thudng dung dugc cung
cAp bdi hai hay nhi€u tuy€n so cap.

> Céac ngudn so cap dugc diu dan xen nhau tranh viéc
cung cAp d&én ba't k¥ hai bi€n thé k& nhau tir cing mdt phat
tuyén.

1Y - uoisiaA palalsibaiun uds pue abisN 4dd odWis
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1.4.3. Mang thi cap

S do don
tuy€n clia mot
phan nho cia
mang thit cap.

NIRIEAL Lig

4 - T—-;

NEE fu%if*

—— == 2

M fﬁﬁéfé)“

BRI EaR K] B

] =
,rDubngdﬁyhamé

Y Tai

Hinh 1.51. SO d6 don tuyé&n cia mot phan

nhé clia mang thit cip
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Y 1.4.3. Mang thi cap

a. Tuy&n day chinh trén mang thi cip

CS day va sy phan bd hdp 1y clia tuyén day chinh trén
mang thif cAp can phdi thda man:

v Sy phin chia hgp Iy ctia tdi binh thudng giita cdc bien
thé mang.

v Su phan chia hgp 1y ctia dong dién khi c6 su ¢ giita cic
bi€n th€ mang.

v' Do 6n dinh dién 4p 5t cho moi khdch hang.

v/ Cit su ¢d ngin mach hay cham dat tai bat ky di€m nao
ma khong gidn doan cung cip dién.

1Y - UoISIaA palaisiBaiun 1jds pue abisN 4dd odtr
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& b.Cau chi han dong bio vé day dan, cap

> B0 cau chi han dong dugc dit trén mdi pha cla cic
tuy&n diy chinh tai mdi di€m chuyén ti&p.
> D0 nhay cau chi hay cdc dic tinh thdi gian — dong dién
phai dam bao:
v Dong tai binh thuong di qua ma khdong chay vo cap.
v' C4t nhanh loai trir doan ddy chinh bi sur 0.
> Phoi hdp dic tinh /th‘di gian — dong dién: gifta cau chi
han dong vé6i cdc thi€t bi bio vé mang va cic dic tinh ve
hu hai vo boc cta cap.
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W c. Thiét bi bao vé mang

» Trong Hinh 1.52, bi€n th& mang dugc ndi v6i mang thir
cAp qua mot thi€t bi bio vé mang (MCCB, MCB.,..., va
cau chi du phong) bao gom mdt may cit khong khi va cau
chi bao vé du phong.

> Cau chi bdo vé& du phong I ngit bi€n th€ mang ra khoi
mang néu MCCB bi hu khong hoat dong khi c6 su ¢o.

> Mbi mang c6 cau chi du phong, mdi mdt cau chi cho
mot pha.

> Hinh 1.52 minh hoa mot sy phdi hop clia cic bao ve
mang thit cap.

1Y - uoIsiaA palalsibaiun uds pue abisN 4dd odWis
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c. Thi€t bi bao vé mang

10.000 y |
bic tinh

bach ¢ién

Hay dgn

HinhEFS2:

(8] wn —_
= =

g 8 3
(=)

Su phdihgp hoan hdo clia cic thi€tbi bio vé mang

thir cap

0000T

0000S
000001

N

00000T

MC

MCCB

CCbao vé mang

CC bao vé
day din
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Y 1.4.4. Bién thé mang

> Trong mang thtr cAp ngoai trdji,
bi€n th€ dudc gin trén coOt hay
trén san.

> Trong mang th# cdp ngam.}
bi€n th€ dugc dat trong cic ham.

> C4c bién thé€ co thé 1a 1 pha
hay 3 pha.
> MBA phan phdi dudc trang bi bd diéu chinh khong tai

deé diéu chinh dién 4ap theo yéu ciu. Miic dién ap diéu
chinh dién 4p khoang £ 10%.
Trudsng PH Su pham Ky thudt Tp.HCM  Bai gidng Thiét k& he thong dign] 172
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& 4.4. Bién thé mang

< Heé s0 st dung bi€n thé : [a ti 1 giira bi€n th€ mang
dudc 1ap dit voi tai.

Hé s0 sit dung = ZS/2S,

Vi £S, — tong cong suat bién thé mang

5S, — tong tdi mang thit cip
> Hé s0 st dung phu thudc:
v' SO phat tuy€n dudc dung.
v’ Mitc @6 phu tai phan bo khong déu gitra cic bién
th€ mang trong trudng hop xdy ra su co don.

v Tt 1& Zy, 17
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& 4.4. Bién thé mang

¢

y o

Trong do: 5 4 °
9 U

, X e O

Zyp: tré khang cia moi ;f ,,...-—-J"‘ 7 pha{tuyen T
phin doan cua diy ;. 2
chinh thit cap 1,9 >
z N 1,8 _—P—'d, ~ o

Zp: tr¢ khang cua bi€én 17 | =1 3 philluyén 9
thé mang thit cap L.6 = =
3 1,5 _,.;-""-E-—S g

T phagtuyén >

1,4 Q

Hinh 1.53. Hé s0 st O T0]pn ¥t by e 3
> % I -—_ p

dung may bi€n thé theo if g
ti1& Zy/Zyvasd nhanh |y §
st dung 0 1 2 3 4 5 &
=
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W 1.4.5. D) sut 4p trong hé thong phan phéi mét pha

> Pién 4p § tai cdc di€ém khac nhau trén mach phan phdi
dién xoay chiéu don pha c6 thé dugc tim tir dién trd hay
tré khdng day dan.
Néu: I : dong dién vdi hé s cong suat cos tai mot
di€m tdi cu thé

R : dién tré

X : tr& khdng ciia diy dan
Thi dien ap rai 1a (IRcos @ + [Xsin @) (V) (1 pha)

1Y - uoisiaA palalsibaiun uds pue abisN 4dd odWis
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W 1.4.5. D) sut 4p trong hé thong phan phéi mét pha

Vidu 1.18.

Cap: 20 61k c 0o =103 O lam, S0 =Wl S»C Yl ilnnedi@neap, tia
cac diém cung cip cho tai. Chiéu dai dudng day 1 km, chiéu
dai mdi doan va dién trd clia mdi doan cho & Hinh 1.54.

Wi cae diém B, C, Dva E lan lugt 1a 25A G cos@ = 0,8, 15A
G cos®p=0,8,50A & cosp =1,40A & cosp =0,9. Bién ap tai
di€m cung cip A dugc duy tri 6 240 V.

Hinh 1.54a. Phan b6 thanh A 0,06 B 0’06QC 0,06 Q - 02 Q -
phan tic dung clia dong 20 o 20 & 2m A
e A e —_ e e
dién qua dién tré 118A | oga 8S6A 36A I
20 1 5 A

dny - uoisia paltaisibaiun Nds pue abis|N 4dd odiiS
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W 1.4.5. D) sut 4p trong hé thong phan phéi mét pha

|c_3n.

Vi di* L 18, A OG0 B 0EQ 0B p 0060 e |E
] i T

) —> | — | — | — O

Hinh 1.54b. Phin bo thinh 41454 | 26454 | 17454 [ 17454 T
phan tic dung cia dong 5
> e Y =
dién qua cam khdang 154 oA 04 s |
Giai: "
Thanh phan sut 4p do dién trd %
bPoan | Dong Dién aproi Dién 4p roi téi di€m §
AB | 118A | 118x0,06=708 V B: 7,08 V =
BC 98A 98 x 0,06 =588 V C:1296 V >
CD 86A 86x 006=5,16 V D: 18,12V g
DE 36A 36x0,12=432V E: 2244V z
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W 1.4.5. D) sut 4p trong hé thong phan phéi mét pha

IS

A/J.dny - uoisiaA palaisibalun 1ds pue abis|N 4dd odui

Vidu 1.18. Thanh phan sut 4p do khdng trd

Poan | Dong Dién aproi Dién ap roi téi di€m
AB [4145A | 4145x003=142V B: 1,24V
BC | 2645A | 2645x0,03=0,80 V C:2,04V
CD | 1745A | 1745x0,03=0,52V D: 2,56 V
DE | 1745A | 1745x006=1,05V E: 361V
bién ap tai cac nut:
V,=240V

V=240 - (708 + 1,24) =231,68 V
Ve=240- (12,96 +2,04)=225V
Vp=240-(18,12+256)=21932V

Vg=240-(2244+3,61)=21395V
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Y 1.4.6. Dong dién phan phoi va dién ap rdi trong
hé thong phan phdi 3 pha 4 day

Trong hé thdng 3 pha 4 day:

> Tai dong cd va tai 3 pha cAn bang dudc cung cap tir
duGng day 3 pha.

> Tai 1 pha dudc phan bo gitta diy pha va diy trung tinh.
> Cac noi két cac tdi doc theo chi€u dai cung cap sao cho
dat dudc su can bing c6 thé trén cic pha.

» CG cua day chinh dudc chon trong giGi han dd sut ap
cho phép.

> C8 clia day trung tinh thudng dugc 1ay bing %2 c3 day
dan pha.

1Y - uoisiaA palalsibaiun ujds pue abisN 4dd odut

Trudng BH Su pham Ky thuat Tp.HCM  Bai giang Thiét ke he thong dién | 24§



Y 1.4.6. Dong dién phan phoi va dién ap rdi trong
hé thong phan phdi 3 pha 4 day

Vidu 1.19.

Cac tai sau day dudc ndi dén HTPP 3 pha 4 day 400/230V

1. Mot tai 16 kW 3 pha, cosg = 0,8 tré

2. Mot tai 10 kW 3 pha, cos@ = 1

3. Mot tai 2 kW 1 pha, cose = 0,9 tré giita pha A va trung tinh
4. Mot tai 3 kW 1 pha, cos® = 0,8 tré giita pha B va trung tinh
5. Mot tdi 5 kW 1 pha, cos@ = 1 tré giita pha C va trung tinh
Thit ty pha ciia hé thdng la A, B, C. Tinh todn dong trén mdi
day va dong trén day trung tinh. V& do thi vecto.

1Y - uoisiaA palalsibaiun ujds pue abisN 4dd odut
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Y 1.4.6. Dong dién phan phoi va dién ap rdi trong
hé thong phan phdi 3 pha 4 day

Vidu 1.19. Gidi:

Dong tai qua ddy dan pha A:
1. T4i 3 pha, 16 kW, cos = 0,8 tré
S e e 0K

J3U, cosp  [3%x400%0,8

2. Tai 3 pha, 10 kW, cosp=1: 14,45 +j0 A

3. Tai 1 pha, 2 kW, cos@ = 0,9 tré : 8,68 —-j142 A

Tong dong dién qua pha A: 1, =4623— j21,5=51/-25"A

Tinh tuong tu cho pha B va pha C:

=23,10 - j17,3A

1Y - uoisiaA palalsibaiun ujds pue abisN 4dd odut
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Y 1.4.6. Dong dién phan phoi va dién ap rdi trong
hé thong phan phdi 3 pha 4 day

Wt IR

> Tong dong dién qua pha B,
14y pha A Iam chuin:

I, =-32-j39,7=51£-128,6°A

> Tong dong dién qua pha C, o
14y pha A Iam chuin:
I, =-1460— j60 =61,7£-76,3° A
> Dong dién trong day trung tinh:  Hinh 1.55. Gidn db vecto
s - Ll s O 7100
Hay: 1, =037+ j1,2=1252729"
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Y 1.4.7. Dicu chinh dién 4ap

< Ciac phuong phip dicu
chinh:

> Néc phin dp trén MBA 2, 5,
7% la cac mic thuGng dung

> B0 diéu chinh dién ap tu
dong

W]

» Boosters (b0 ting dién ap
nguon)
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Y 1.4.7. Dicu chinh dién 4ap

% HTPP c6 thé dugc thi€t ké véi cac gidi han sau:
> Dién 4p roi 8% giira phia sd cAp cia MBA dau tién va
dau thit cAp cla MBA cudi phia thtr cAp khi tai cuc dai
trén toan mach.
> B0 di¢u chinh dién ap dudc chinh dinh.
> Dung bd di¢u khién tu dong, bd bu sut 4p dudng diy
dugc chinh dinh & miic dién 4p chuian cAn dudc duy tri.
« Chinh nfic phin 4p trong MBA can luu § dén dién 4p &
cdc thanh cdi khong dudc di€u chinh trén phit tuyén
> Pién 4p 16n nhat tai thanh cdi khong dudc di€u chinh
qui cao d€ bd dicu 4p c6 thé ha thap dién ap lac tai cuc
ti€u ddi v6i mach cd sut 4p it nhat.

Trudng BH Su pham Ky thuat Tp.HCM  Bai giang Thiét ke he thong dién | 29‘-5’-
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Y 1.4.7. Dicu chinh dién 4ap

> Pién 4p thdp nhat tai thanh c4i khong dudc di€u chinh
qué thap dé& bd dicu 4p c6 thé nang dién ap lac tai cuc dai
doi v6i mach co sut ap 16n nhat.

> Tam diéu chinh cia mdy di€u 4p phdi bang nhau vé ca
hai phia ting 4p va giam ap.

< Tu bu c6 thé dugc dung trong HTPP vi c6 nhitng uu
diém sau:

» Lam giam dién 4p rdi trén HTPP (bu ngang — bu Gng
dong).

> Lam gidm dong dién va cai thien dién 4p he thong.

> Lam gidm ton thit dién ning.

1Y - uoisiaA palalsibaiun uds pue abisN 4dd odWis
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Y 1.4.7. Pié¢u chinh dién 4p

Vi du 1.20. ngudn dién 1910/3300 V, phu i dinh c6
(ng v6i dong 150A, cose = 80% tré, 1, = 0,8CQ/km,
Xy = 1,4 Q/km. St dung tu.
+ Tinh Q,, = ? d€ cose tir 80% > 90%.
+ Tim S(kVA) ctia dudng diy va dong dién trén day.
+ Dién dp roi trude va sau khi lap dit tu.
Giai:
Cong sudt tai dong tai cuc dai:
S = 3-1910.150/10% = 860k VA
P=S,_, cose = 860.0,8 = 688 kW

A/J-dny - uoisiap palaisibaiun uids pue abisiN 4dd odWisS
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Y 1.4.7. Pié¢u chinh dién 4p

Va0
Q=S sine = 860.0,6 =516 kVAr
Khi cosp = 0,9; singp = 0,435; tge = 0,4834
Q = Ptge = 688.0,4834 = 332 kVAr
Q, =516 -332 =184 kVAr
I .. khi cosp =0,9: 120/0,9 =135 A
S dutmg day = 688/0,9 =765 kVA
bién ap roi trén 1 pha: 150(0,8.0,8 + 1,4.0,6) =222V
bién 4p rci % trén 1 pha: (222/1910).100% = 11,62%
Khi c0 tu: + dién ap roi trén 1 pha: 180 V
+ dién ap rdi % trén 1 pha: 9,42%
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