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So d6 khdi cac cép dién ap ctiia mot hé thdng dién

EHY HY My LV
transmission network  subtransmission network  distribution network distribution network
800 kv - 300 kv J00kV-52 kY 52RV-1kV 1kv-220V

EHVHY HVIMV MVILY
fransformer fransformer transformer =
substations substations substations

Power
station

RV My Lv
consumers cansumers consumers

LV: Low Voltage — Ha thé

MV: Medium Voltage — Trung thé

HV: High Voltage — Cao thé

EHV: Extra High Voltage — Siéu cao thé
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Tram Phan Phéi Dién Céng Céng HV / MV

SB6 from 72 to 245 kV

GM6 from 12 to 40.5 kV

Lo vao Lo ra
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Tram Phan Phéi Dién HV/MV MCset from 7 to 24 kV
trong cong nghiép

L6 vao
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Tram Phan Phéi Dién Céng Cong MV / LV

M2S 24 kV switch
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Tram Phan Phéi Pién Céng Cong MV / LV
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Tram Phan Phéi Pién MV / LV Trong Céng nghiép

MVI/LV Kiosk
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Vi du so’ d6 Iwéi phan phéi dién trung thé

Hai loai co ban thwdng gap: loai hinh tia (radial) va loai
mach vong hé (open loop)
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Vi du so d6 Iwéi phan phéi dién trung thé/ha thé
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Vi du so db lwdi phan phdi dién ha thé trong mét nha may:
Cac cap do va thuat ng
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Level 1
= incomer

Level 2
= feeders

Level 3
= power
distribution

Level 4
= final
distribution
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Nhing thinh phdn chinh
cla hudi dién
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Cac thanh phan truyén tai

« Day dan (Conductors): truyén tai nang lwong tlr noi nay dén noi
khac

« Cach dién (Insulators): cach ly day dan véi méi tredng xung quanh
« May bién ap (Transformers): truyén tai nang lwong qua nhirng
phan khac nhau cta lwi dién

« Khi cu dién (Electromechanical devices): dong, cat va bdo vé mang
dién

« Thiét bi dién tlr cong suét (Power electronics components): bién ddi
nang lweng dién cho nhirng muc dich st dung riéng

« C4ac ngudn dién phu (Auxiliary sources); may phat dién, UPS

+ Ngudn phat va tiéu thu cong suat phan khang (Reactive energy
sources and consumers)
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May bién ap lwc (power transformers)
Bién dbi nang lwong dién tir dién ap nay sang
dién ap khac
* MBA tang ap

(10-20 kV) => (200-500 kV)

* MBA giam ap
(60-200 kV) > MV (10-36 kV) > LV (0.4-6kV)

nxuong-BMTBD-KCD 16
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Khi cu dién (electromechanical devices)

* Dao cach ly (Isolator)

+ May ngat phu tai (Switch)
+ Cong Tac To (Contactor)
+ Cau chi (Fuse)

+ May ngét (Circuit-breaker)
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Dao cach ly (Isolator= disconnector)

Cach ly mang dién v&i ngudn dién

« chju dwoc quéa dién ap ndi bd va khi quyén
. « khéng thé ngét dwoc dong dién tai

* Yéu cau ngat dwoc dong dién dung ky sinh
trong mét so trwdng hop

« déng cat dwoc vai ngan lan

nxuong-BMTBD-KCD 18

Page 9




nxuong-BMTBD-KCD

May ngat phu tai (switch)

DPong va ngat dong dién dinh mirc va qua tai

+ Dong va ngat mét phan mang dién
» Kha nang chiu dwng qua dién ap khong Ién

+ C6 thé dung két hop véi cau chi

disconnecting switch
=isolator + switch

|
,I

&> —
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Contactor

DPéng va ngat dong dién dinh mirc va qua tai

« dwoc diéu khién déng cat tir xa
« tudi tho dién cao: dén vai trdm ngan lan

vi du: contactor Rollarc CRM 400 7.2 kV ¢6 tudi
tho dién la 300 000 C/O & dong dién 250A

20
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Cau chi (fuse)

Ngat dong dién sw cb bang cach tw chay
(self-destructing)

« dwoc s dung & ha thé va ca trung thé

« thwrng dwoc dung véi may ngat phu tai

21

> —4—
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May ngat bao vé (Circuit-breaker)

+ ngét bao vé cac dong dién sw cé ngan mach hodc qua tai.
+ dong va ngat dong dién dinh mdc.

+ bao gbém ro le bdo vé dé phat hién va diéu khién viéc ngat bao
vé trong nhung trwdng hop sw ¢d ngdn mach, qua tai hoac cac
loai sy co khac.

« phai chju dwoc dién ap qua dd phuc hdi.

« tudi tho dién: ngat dwoc khodng vai chuc 1an dong sw ¢ va vai
ngan lan dong dién tai.

22
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Dao néi dat (earthing switch)

Dao néi d4t (earthing switch): néi dat an tdoan day pha
voi dat
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Cac khi cu dién déng cét: chirc ning va trng dung

m |[EC definition

m Function

Opening

Closing

O e

©C e 0

Isolating

Disconnector

m Mechanical connection device
which in an open position
guarantees asatisfactory isolating
distance under specific conditions.
m Intended to guarantee safe
isolation of a circuit, it is often
associated with an earthing switch.

yes  no

yes  no

yes D

yes

Earthing
switch

m Specially designed switch for
connecting phase conductors to the earth.
u Intended for safety in case of work

on the circuits, it relays the de-energized
active conductors to the earth

yes no

yes O

na

Switch

m Mechanical connection device capable
of establishing, sustaining and breaking
currents under normal circuit conditions
eventually including overload currents in
service.

m Intended to confrol circuits (opening
and closing), it is often intended to
perform the insulating function.

In public and private MV distribution
networks it is frequently associated

with fuses.

yes  yes

yeso

O = at no load
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. = under load " = short-circuit

o = depending on the case
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i cu dién déng cat: chirc nang va rng dung

m [EC definition Opening Closing

Oe 0o oOeo

Isolating

= Function

Contactor

m Mechanical connection device with yes yes no yes yes yes [no
a single rest position, controlled other
than by hand, capable of establishing,
sustaining and breaking currents under
normal circuit conditions, including
overvoltage conditions in service.

m Intended to function very frequently,
it is mainly used for motor control.

Circuit
breaker

m Mechanical connection device capable |yes yes yes |yes yes yes |no
of establishing, sustaining and breaking
currents under normal circuit conditions
and under specific abnermal circuit
conditions such as during a short-circuit
m General purpose connection device.
Apart from controlling the circuits it
guarantees their protection against
electrical faults. It is replacing contactors
in the control of large MV motors.

O = at no load . = under load

nxuong-BMTBD-KCD

c’ = short-circuit

o = depending on the case
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Nhiing yéu cau quan
hé thong dién
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Yéu cau chung cua nha cung cap dién: ?

no energy storage

Power produced = Power consumed
at any instant

Yéu ciu ctia ngwoi str dung dién: ?

dependable energy ‘

quality energy

e —
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Lwéi Dién Phan phéi
Tan sé
Tan sb dinh mic trong hé théng dién quéc gia la 50Hz. Trong diéu kién binh thwong, tan sé
hé théng dién dwoc dao ddng trong pham vi <0,2Hz so véi tan sé dinh mrc. Trwéng hop hé
thdng dién chwa &n dinh, tAn sb hé théng dién dwoc dao dong trong pham vi <0,5Hz so voi
tan sb dinh muec.

Dién ap

Dién ap danh dinh: cac cép dién ap danh dinh trong hé théng dién phan phéi bao gém
110kV, 35kV, 22kV, 15kV, 10kV, 6kV va 0,4kV.

Trong ché dé van hanh binh thuwdng dién ap van hanh cho phép tai diém diu néi dwoc phép
dao ddng so v&i dién ap danh dinh nhw sau:

Tai diém déu ndi voi Khach hang st dung dién la <5%;

Tai didm d4u ndi v&i nha may dién la +10% va -5%.

Can bing pha

Trong ché do lam viéc binh thuwdng, thanh phan thr tw nghich ctia dién ap pha khong vuot
qué 3% dién ap danh dinh dbi v&i cap dién ap 110kV hodc 5% dién ap danh dinh déi véi
cap dién ap trung ap va ha ap.

THONG TU $6:32 /2010/TT-BCT
Quy dinh hé thdng dién phan phoi
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Lwéi Dién Phan phoi
Séng hai
Téng d6 bién dang séng hai (THD) la ty & clia gia tri dién ap hiéu dung cla song hai voi gia tri
hiéu dung cla dién ap co ban, biéu di&n bang don vi phan trdm (%), theo cong thire sau:

SV
THD - |57 *100%
1

THD: Téng ds bién dang séng hai ctia dién ap;
Vi: Thanh phan dién ap tai song hai bac i;
V1: Thanh phan dién ap tai tan so co ban (50Hz).

Téng do bién dang séng hai dién &p tai moi diém dau ndi khong duoc vuot qua gi¢i han quy
dinh trong Bang 1 nhw sau:
Bang 1: D6 bién dang séng hai dién ap

6 ié <&
Cép dién ap Tong'blen‘(?ang B“in d@{lg
song hai riéng 1é
110kV 3,0% 1.5%
Trung va ha ap 6,5% 3.0%

THONG TU S6:32 /2010/TT-BCT
Quy dinh hé théng dién phan phéi
nxuong-BMTBD-KCD
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Lwéi Dién Phan phéi

Dong ngén mach va thoi gian loai trir sy c6 ]

Dong ngan mach I&n nhat cho phép va thoi gian loai trir sw ¢6 dwoc quy dinh trong
Bang 3 nhu sau:

Bang 3: Dong ngén mach I&n nhét cho phép va thdi gian loai triy sw cb

Pién & Dong ngédn mach | Thi gian loai trir | Thei gian chiu dwng
wn ap I&n nhat (kA) sw c6 (ms) cua thiét bi (s)
Trung ap 25 500 3
110kV 31,5 150 3

Yéu cau vé hé sé céng suét

Khéach hang st dung dién dé san xuét, kinh doanh, dich vu c6 cong suét st dung cuc dai tir
80kW hoadc may bién ap c6 dung lwong tir 100kVA tréd 1&n co trach nhiém duy tri hé sé cong
suét (cos[J) tai diém dau ndi khéng nhé hon 0,85 triv trwéng hop cé théa thuan khac.

THONG TU $6:32 /2010/TT-BCT
Quy dinh hé thdng dién phan phoi
nxuong-BMTBD-KCD
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Yéu cau cung cap dién lién tuc
Giai phap?
B Lya chon so’ d6 ndi dat
B Lwa chon ngudn dién
0 may bién ap

O may phat dién
o UPS

N Lwa chon ky thuat bao vé chon loc

B Bao dong

nxuong-BMTBD-KCD 31

E41105

Van dé bao vé chon loc (selectivity of protections)

Muc dich: chi ngét pljén mang dién bi sy cb ra khoi lwoi dién,
bao dam van cung cap dién lién tuc cho cac phan khac cta
mang dién.

Cac bién phap ?

* Bao vé chon loc theo théi gian

» Bao vé chon loc theo dong dién

+ Bao vé chon loc bang khoa logic

» Bao vé chon loc dong dién c6 hwéng

nxuong-BMTBD-KCD 32
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Phan loai phu tai dé sa thai khi nguén cung cap
dién khéng da céng suat

utilit

Cac loai phu tai? sunp;
mains/standby 1
[

! [

non non sheddable for
sheddable sheddable sheddable = fow minutes

. non-essential . essential . vital loads . essential loads

loads loads . no power cut . power cut of some minutes
. power cut of
some hours - power cut of
some seconds
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Gidm sét va d Kien
h thong dién
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Giam sat va diéu khién hé théng dién (control
and monitoring system)

MUC TIEU :
Cai thién viéc cung cép dién lién tuc,

Tiét kiém dién.

nxuong-BMTBD-KCD
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Giam sat va diéu khién hé théng dién

Nhirng chirc nang tw déng chinh:

« Chuyén dbi ngudn dién (source changeover),

« CAu truc lai mach vong (loop reconfiguration),

« Sa thai va phuc hoi tai (load-shedding/restoration),

* Quan ly viéc tiéu thu dién ndng theo gi® cao va thap diém,
* Quan ly quy trinh san xuét (management of internal
production sets),

« Giam sat va chuan doan (monitoring and diagnosis),

« Diéu khién tlr xa (remote control),

* Quan ly vé bao dwdng (maintenance management) ...

37
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Vi du:
CAu trac lai mach vong

T source
L W l jeu de barres

Al B1
q g
A2 B2
A L%
sous station 1 sous station 5
A3 B3
@
Ad, B4
sous station 2 sous station 4
A5, B

A6 B6 ouvert
He

sous station 3
® détecteur de défaut

protection & maximum de courant
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Vi du mét hé théng dwoc giam sat va diéu khién tir xa

server
computer operator stations

maintgnance bridge to other
station
computer systems
printers
1t LT Ll

signal synch.

local network

substation
substation
MV swi MV
central
unit .
internal bus
4
L N L
electrical equipment
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