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Phan 1. Khai niém va phan tich an toan
trong cac mang dién

Chwong 1. CAC KHAI NIEM CO BAN

1.1. CAC TAI NAN VE DPIEN
1.1.1. Phan loai tai nan dién

bién giat

T

Hoa hoan chay né do dién | +— — Phong dién




1.1.2. Nguyén nhan dan dén tai nan dién

Nguyén nhan dan dén tai nan dién

Cham dién truc tiép

l

Cham dién gian tiép

Cham vao cac phan to
binh thwdng cé dién ap

* HQ dién
» Xuat hién trong
KV dién trwedng manh

Cham vao cac phan t& binh
thwong khéng cé dién ap

ng

Pha - Trung

tinh

Pha - dat




Cham vao thanh cai

TIEP XUC GIAN TIEP

Ph




TIEP XUC GIAN TIEP
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1.1.3. So liéu thong ké tai nan dién
a. Theo cap dién ap: b. Theo nghé nghiép:
* U < 1kV: 76,4% * Thudc nganh dién: 42,2%
* U > 1kV: 23,6% » Cac nganh khac: 57,8%
S6 liéu thong ké
tai nan dién
d. Theo nguyén Itra tudi: c. Theo nguyén nhan tiép xtc dién:
» Dw@i 20: 14,5% « Truc tiép: 55,9%
+21-30: 51,7% « Gian tiép: 42,8%
+ 31-40: 21,3% * HQ dién: 1,12%
« Trén 40: 12,5% « Xuat hién trong KV dién trwdng manh:0.08%
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1.2. TAC DUNG CUA DONG PIEN

Khi ngoi tiép xiic v6i céc phan tir ¢6 dién ap (ké ca ti€p xic truc ti€p hodc gidn
ti€p), s& c6 dong dién chay qua co thé, cdc bo phan clia co thé phéi chiu tic dong
nhiét, dién phan va tic dung sinh hoc ctia dong dién lam réi loan, phd huy cidc bo
phan nay, c6 thé din dén tlr vong.

a) Tdc déng vé nhiét: cia dong dién doi v6i co thé ngoi thé hién qua hién tong gay
bdng, phit néng cdc mach mau, day than kinh, tim, ndo va cac by phan khéc trén co
thé din dén ph4 huy c4c bo phan nay hoac lam réi loan hoat dong clia chiing khi dong
dién chay qua.

b) Tdc déng dién phdn: ctia dong dién thé hién & su phan huy cdc chat 1éng trong co
thé, dac biét 1a mau, din dén ph4 v& cac thanh phan clia mau va cidc mo trong co thé.
¢) Tdc dong sinh hoc: clia dong dién biéu hién chli yéu qua su pha huy cdc qué trinh
dién - sinh, pha v can bing sinh hoc, din dén phd huy cac chiic nang séng.

Miic do nguy hiém ciia dong dién doi véi co thé ngoi tuy thudc vao tri s6 ciia dong
dién, loai dong dién (dong dién mot chiéu hodc dong dién xoay chiéu) va thoi gian
duy tri dong dién chay qua co thé (IEC 60479-1).

11

Standard IEC 60479-1
Time/current zones defining the effects of AC current
(15 Hz to 100 Hz)

Duration of current flow * Vung 1: Khéng cam nhan duoc
T(ms) § ' ' '

10 000 - + Vling 2: Cam thay khé chiu
5000 |——2

* \Vung 3: Co cac co, b (10 mA) let-go
B threshold

SN +\V/ling 4: Rung co tim, ¢1(30 mA)
b -c1: probability 0 %

2000
1000
500

200
100

50
20

P2
LT »
2
-

cl -c2: probability ~ 5 %
c2 -c3: probability ~ 50 %

-

|
i
] K
o (o] [ [
|
i
1
!

10 1 : >
0102 11 2 510 100 500 2000 5000 (mA) .
0,5 mA 30 mA 1000 ( >c3: probability > 50 %

Current flowing through the body
Puwdng a - Ngwdng cdm nhan cé dong dién qua nguoi
Puwdng b - Ngwdng buéng - nha
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Standard IEC 60479-1: Ngwd'ng dong dién t&i han
(Critical current thresholds)

AC
mA

1A % Tim ngirng dap
75mA ﬂ Tim dap manh - Nguwdng RCT
30 mA % Té liet co quan ho hap-Nghet thé
10mA %7 B4t dau co co - Ngwdng budng nha
0.5mA @' C6 cam giac nhoéi nhe - Ngwdng cdm nhan
13
Ngwdng dong dién té&i han
DC
m
3
Khéng xac dinh ? ﬁ
: LT

Dong dién xoay chiéu: I = 10 mA

Dong dién mot chiéu: I = 50 mA
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1.3. PIEN AP TIEP XUC & TONG TRO' CO THE NGU Ol

Dién ap tiép xtc va téng tré
co thé la hai dai lwong dung
dé xac dinh tri s6 dong dién
qua nguoi.

. Stin
1.3.1. bién ap tiep xuc U,,: La (hand)
dién dp giita hai diém trén dong ntemal g
di ciia dong dién qua co thé ngoi fesistance
Skin

(hay chinh la dién dap dat lén co
thé ngoi khi ngoi tiép xuc dién)
thong la giita tay véi tay hodc
gilta tay va chdn.

1.3.2. Tong tré co thé nguwoi: Zr=Z, = Z,+ 7

(foot)

15

Pién ap tx Dién tl'gh,
— ap suat

\ Tinh trang
da
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1.3.3. Dién ap tiép xuc cho phép U, .,
« Tiéu chuan Phap:

Nha xwéng Uy = Ung = Rugelng
1200 * 10 mA =12V
2500 * 10 MA =25V

5000 * 100 mMA =50V

« Tiéu chuan IEC:

1200 * 10 mA =12V
2500 * 10 MA =25V

5000 * 10 MA =50V

1.4. CAC YEU TO ANH HUONG PEN CONG TAC ATD
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1.5. HIEN TUQNG DONG DIEN TAN VAO TRONG DAT

Khi TBD c6é dong cham vé, dwdng day dién dwt roi xuong
dat,... tai chd cham dat sé co dong dién tan vao trong dat.
Dong dién nay tan ntn vao trong dat? Pé tra 1o cau hoi nay la
mot van dé hét strc phirc tap, nhwng c6 thé hinh dung mot
cach don gian: Xét TH dong dién nay tan vao trong dat ‘thdng
qua mot ban cau kim loai c6 ban kinh r, chén sat mat dat. Voi
gia thiét:

« M6i trwdng chén dién cuc c6 dién tré suét p la thuan nhét.
- Dong dién cham dét |4 di t tm ban ciu tod vao trong dat
theo dwdng ban kinh.

. Truong cua dong dién |4 la dang truong tinh (tuc la tap hop
cac dwdng sirc va duwong dang thé ciia chang giéng nhau).

19

1.5. HIEN TUQNG DONG DIEN TAN VAO TRONG DAT

1.5.1. Sw phan bd thé tai ché dong dién cham dat

DBL Om duéi dang vi phan: J = yE hay E = pJ i=
A
du=de=dex=p—d2dx U
27X )

20
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1.5. HIEN TUQNG DONG DIEN TAN VAO TRONG DAT

1.5.2. bién tré tan ] )
Khi dong dién di vao trong dat, bi dién tr& cla dién cwc va dat can tré. Dién

tr& nay goi la dién tré tan Ry
a _ Ud _ p Q
d — ., — A _
I, 27f,
< g g
1.5.3. Dién ap tiép xuc U, U,=U, -U,, =U,-U, =P P

2at, 27X
u (V)

u (V)

I (m)

b)

21

1.5. HIEN TUQNG DONG DIEN TAN VAO TRONG DAT

_ply ply  _ plya
27X 27m(x+a) 2mx(X+a)

X X+a

1.5.4. Dién ap tiép xic U, U —U
L =

Tu CT ta thdy rang cang ding
xa chd dong dién cham dat (dién
cuc nodi dat) dién ap bée cang cod
tri s6 nho. Khi ngoi ding cach
ché cham dat trén 20 m c6 thé coi
dién dp bdc bang 0.

uv)

1 (m)

Vidu: I4=1000A; p =102 Om
vaa=0,8m thi U, =30,6 V

Nh vay dién 4p béc va dién 4p tiép xuc thay d6i hoan toan trdi ngoc nhau
khi khoang cach dén chd cham dat thay doéi.

22
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Chuwong 2. PTAT TRONG MANG DIEN DON GIAN

2.1. KHAI NIEN CHUNG

- Khai niém vé mang dién don gian

- Phan loai mang dién don gian Rz C
+ Theo dién dung c6: Mang dién dung nho va
mang dién dung l&n
+ Theo ché d6 lam viéc c6: Mang nbi dat va

Day dan dién

mang cach dién voi dat. . Ié \
- Go6c do cham dién dan dén mét an toan dién .
trong cac mang don gian co6 thé do cham dién /.

trwc tiép hoac gan tiép. ;
+ Cham vao hai day: R&t nguy hiém

+ Cham vao 1 day: Nguy hiém tuy thudc vao

ttrng loai mang dién va cham vao day nao.

2.2. PHAN TiCH AN TOAN TRONG MANG DIEN PON GIAN
CO PIEN DUNG NHO

2.2.1. Mang 2 day cach dién vé&i dat

U 2
|ng = -
2R ng T R - )
* Nhw vay, mire dd nguy hiém phu thudc vao: /i ﬁl{ UT
L.z Remz

- bién ap cia mang U

- Dién tr& co thé nguoi R

- Bién tr& cach dién ciia mang R4

* Chu y: Khi 1 day cham dat ma ngudi cham vao day con lai s& rat nguy hiém.
2.2.2. Mang Mang chi cé 1 day: .

| = UR cd2 U I % /‘%!i/{ﬁ l|:‘| R.z:
" Rng(R0+Rcd2)+Ro'Rcd2 ' A"‘ |
11k 1A
*KhiR=0thi: | =0 foz 2
9/10/2014 " 24

12



2.2.3. Mang 2 day c6 1 day néi dat  “1f . . i

« TH cham vao day khong néi dat: U, = U

« TH cham vao day ndi dat: U, g, = 5%U

* chay:

- Khi day 1 cham vao day 2 va tiét dién 2 day nhw
nhau thi Upgpa = 0,5U

- Khi day néi dét durt & phia dau ngudn thi U, = U.

9/10/2014 25

2.3. PHAN TiCH AN TOAN TRONG MANG DIEN PON GIAN
CO PIEN DUNG LON

2.3.1. Sy nguy hiém cua dién tich tan dw
a. Ngu’o’: cham vao 2 cuwc cua du’o'ng day da cat dién:

—o::

= C:=0C;
C=0C,

. . R
b. Ngwoi cham véo 1 cwe cua dwong déy da cat dién: 1,5 = F .e

26
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2.3.2. Cham vao 1 cwc cia dwong day xoay chiéu dang van hanh

]

Y 1+4@’CRY,

27

Cau hoai va bai tap 6n tap chwong 2

1. Phan tich an toan khi nguw®i cham vao mét cwe clla mang dién don gian c6 dién
dung nhé?
2. Phan tich an toan khi ngwoi cham vao mot cuwc cia mang dién don gian cé dién
dung I&n?
3. Hay xac dinh dong dién qua ngudi & mang dién 2 day cach dién dbi véi dat dién
dung nhé trong cac trwong hgp ngwdi cham vao:
— Déng thoi 2 day?
— Mot day?
Va cho biét nguwdi cé nguy hiém khong trong tirng trwérng hop, gidi thich?
Biét: - Mang dién c6 dién ap U = 220V;
- Bién tr& cach dién R4 = 30 kQ;
4. Hay xac dinh dong dién qua nguwoi trong mang dién 1 pha cta nwdc ta trong cac
trwdng hgp nguwdi cham vao:
— Déng thoi 2 day: day pha va day néi dat (day trung tinh)?
— Déay pha?
Va cho biét ngudi cd nguy hiém khéng trong tirng trwdng hop, gidi thich?
Biét; - Mang dién c6 dién ap U = 220V, f =50Hz ;
- Dién tré néi dat dau ngudn R, = 4 Q;
- Dién tré nguoi R, = 1000Q.
28
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Cau hoai va bai tap 6n tap chwong 2

5.* Hay xéac dinh dong dién qua ngwoi khi ngwoi cham vao day trung tinh cia mang
dién 1 pha nwéc ta trong cac trwdong hop:
— Ché cham cach ngudn dién 1 khoang L1 = 30m?
— Chd cham & ngay diém d4u voi phuy tai?
— Chd cham céch ngudn dién 1 khoang L1 = 30m trong khi mang xay ra ngan
mach tai phu tai?
— Chd cham & ngay diém d&u voi phy tai khi day trung tinh bj dut tai dau
nguon?
— Cham khi day pha bj dat?
* Cho biét ngwoi co nguy hiém khéng trong cac trwéng hop trén, gidi thich? * So sanh
mtrc dé nguy hiém khi cham dién trong céc trwdng hop trén?
Biét rang:
- Mang dién cé dién ép'U = 220V, f =50Hz; dung qay ddng mém M2x2,5 (r, =
8,06Q/km) dai L = 50m cap dién cho phu tai cé cong suat 5,5 kW, cose = 0,85;
- Gia thiét dién tr& nbi dat dau ngudn R, = 0 Q; dién tré ngudi R, = 1000Q.

29

Cau hoai va bai tap 6n tap chwong 2

6. Hay xac dinh dong dién qua ngwoi khi ngwot cham dwong day tai dién cao ap tai thoi
diém vira cat ra khoi ngudn cé chiéu dai 1km ké tir ngudn dén chd cham dién trong
trwong hop:

— Cham vao mét day?
— Cham vao ca hai day?
Biét: - Dién &p gilra 2 day tai thdi diém t = 1s ngudi cham dién la 6kV;
- Gia thiét dién dung gitra 2 day va 2 day véi dat cling bang 0,3uF/km.
- Dién tr& nguoi Rpg = 1,5kQ
7. Hay xac dinh dong dién qua nguoi khi ngwdi cham vao hai cwe ctia mét tu dién ngay
sau khi cat ra khai lwéi dién?
Biét: - Dién ap gitra 2 cwc tai thoi didm t = 0,5s ngudi cham dién la 3kV;
- Gia thiét dién dung cla tu bang 3uF.
8. Hay xac dinh dong dién qua nguoi khi nguwdi cham vao mét day cia mang dién 2 day
céach dién voi dat cap dién cho 1 phu tai dang lam viéc cach nguén 500m?
Biét: - Bién ap ngudn 6kV, f = 50Hz;
- Chd cham dién: tai diém dau véi phu tai.
- Gia thiét dién dung gitra cac day véi dat bing nhau va bang 0,3uF/km.
- Dién tr& nguwoi Rng = 1,5kQ.

30
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Chuwong 3. PHAN TiCH AN TOAN
TRONG MANG DIEN BA PHA

3.1. KHAI NIEN CHUNG

Q Khai niém vé mang dién 3 pha

U Mang dwoc dung rdng rai trong cdng nghiép

U Phén loai mang dién 3 pha

- Theo cép dién ap:

- Theo ché d6 lam viéc cuda trung tinh:

Q Céc tinh hubng cham dién dan dén tai nan dién giat:

- Cham tryc tiép: 1 pha; 2 pha; 3 pha

- Cham gian tiép: Thwong 1 pha bi hdng cach dién — nén cé
thé coi trwdng hep nay nhuw tredng hop cham tryc tiép vao 1
pha.

31

3.2. PHAN TiCH AN TOAN KHI NGU'O'l CHAM VAO 1 PHA
TRONG MANG DPIEN 3 PHA TT CACH DIEN VOI bAT

3.2.1. Trwong hop chung: E:V:Vj: i
[

—- A

_ Uy ![3(&3 +gc)+aV3(Cc —CB)]2 +[\3(ep ~2c)+3@(Cc +CB)T

g 2
2 \j (24 +2B+2C +2ng) +@”(Cp +Cp+Cc )

IH

32
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3.2. PHAN TiCH AN TOAN KHI NGU'Ol CHAM VAO 1 PHA
TRONG MANG PIEN 3 PHA TT CACH DIEN VOI BAT

3UP

3.2.2. Mang ha ap U < 1kV: Ing = ﬂ
+
ng cd

_ 3mQU
ng —
J1+95°CPR2,

3.2.3.Mangcaoap U>1kv: 1

Chu y: TH ngwoi cham 1 pha trong khi 1 trong hai pha con lai

cham d4t — Ré&t nguy hiém.

3.3. PHAN TiCH AN TOAN KHI NGU'O'l CHAM VAO 1 PHA
TRONG MANG PIEN 3 PHA TT NOI PAT

3.3.1. P6i v&i mang cao ap:

33

Viéc ndi dat trung tinh chd yéu bdi ly do kinh té. Vi & mang dién TT néi chi
chon céach dién theo dién ap pha, trong khi dé6 mang dién trung tinh cach

dién chon theo dién ap day.

3.3.2. P6i v&i mang ha ap:
+ Viéc nbi dat trung tinh cha yéu véi ly do an toan cho ngudi va thiét bi.

+ Co thé so sanh tbng hop duwéi goc do an toan gitra mang TT ndi dat voi

mang TT cach dién & bang sau:

34
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Mang trung tinh cich di¢n di dit

I

Mang trung tinh néi dit

Khi ngudi cham viao mét pha trong ché do 1am viée binh

thu
Vi ¢6 thanh phdn dién dung va dién dén giita cac pha voi
dat nén dong dién qua nguoi nho, c6 thé khong nguy hiém
den tinh mang.

ong .

Dong dién qua nguoi Ion hon nhiéu mang trung tinh cach
dién (Vi nguoi gan nhw phai chiu toan bo dién &p pha dat
vao), nguy hiém den tinh mang.

Khi ¢6 mjt pha cham dit

- Céc pha con lai, dién &p pha tang |én dién ap day. Dong
dién cham ddt nhé cac thiét bi bdo vé (cdu chi, 4ptomat...)
khong tac dong dan dén sw cham ddt duy tri va ba pha
mat déi xitng Qua gidi han cho phép. Vi thé:

+ Phu tdi mét pha néi day trung tinh véi pha khong cham
ddt c6 thé bi pha hong.

+ Nguoi cham vao pha khdng cham dat sé nguy hiém hon
nhiéu s0 véi mang trung tinh néi dat cing cdp dién &p.

Phy tai mét pha néi day
cap dién — Khong dam bao tinh cung cap dién lién tuc.

- CAc pha con lgi, dién &p duwoc giiF gan nhw khong thay déi.
Dong dién cham dat Ién, thiét bi bdo vé dé dang tac dong cdt
phdn tir bj cham ddt ra khoi mang dién ma khong dnh huéng
dén thiét bi khac. Vi thé:

+ S& an toan cho nguoi Va thiét bi khi c6 cham dat.

+ Phu tdi mét pha néi day trung tinh véi pha khéng cham
ddt van 1am viéc dwoe binh thirong.

+ Nguwoi cham vao pha khong cham ddt thi mirc dé nguy
hiém gan nhie 10 chiea 6 mét pha cham dat.

Khi diy trung tinh bi dit (phia dAu nguén)

Phy tai mot pha noi day trung tinh véi day pha khong bi
ngirng cap dién (Vi con ¢ noi dat lap lai) — Pam bao tinh
cuna can dién lién tuc.

Khi c6 sw xim nhdp ti di¢n dp cao sang di¢n dp thép (cdch dién trung dp va ha dp ciia MBA bi

Trung tin
chiu song dién ap khi bj sét danh) — rat nguy hiém cho
ngudi Va thiet bj.

hong hodac khi mang bi sét danh)

Vi trung tinh dicoc néi dat véi dién tré nhé nén dién ap trung
tinh nhé — An toan hon cho nguoi va thiet bi.

35

Cau hai va bai tap 6n tap chwong 3

1. Phan tich an toan trong cac mang dién 3 pha?
2. So s&nh mang dién 3 pha trung tinh cich dién vé&i dat va mang trung tinh noi dat dwéi goc

d6 an toan dién?

3. * Hay xac dinh dong dién qua nguwoi khi ngwdi cham vao 1 pha cdia mang dién 3 pha trung

tinh cach dién véi dat trong céac trwdng ho

* C6 nhan xét gi sau khi tinh toan 2 trweéng

p:

Nguw&i cham dién trong ché d6 mang dién lam viéc binh thu@ng?
Ngwoi cham dién trong ché d6 mang dién dang xay ra cham dat pha khac?

hop trén?

Biét: - Mang c6 dién dién ap 380/220 V, f = 50Hz;

- Dién trd cach dién R4 = 40kQ; di
- Dién tr& nguoi R, = 1kQ.

* Hay xac dinh R4 t6i thiéu dé nguwoi co R,

én dung khong dang ké;

4= 1000Q cham vao 1 pha van an toan?

4. * Hay xac dinh dong dién qua ngwoi khi nguwdi cham vao 1 pha cdia mang dién 3 pha trung
tinh cach dién véi dat trong ché dé mang dién lam viéc binh thudng.

Biét:
- Dién dan cach dién g4 = 0; dién d
- Bién tr& nguoi Rng = 2kQ.

- Mang co6 dién dién ap 10 kV, f = 50Hz; c6 chiéu dai L = 10km;

ung don vi C, = 0,3uF/km;

* Cho biét dong dién nay cé nguy hiém ddi véi nguwdi khong?
* Theo ban d& gidam dong dién qua nguwdi khi tiép xic 1 pha trong mang nay c6 cac bién

phap nao?

36




Cau hai va bai tap 6n tap chwong 3

5. Hay xac dinh dong dién qua ngwoi khi ngwdi cham vao 1 pha cia mang
dién 3 pha trung tinh ndi dat trong ché d6 mang dién lam viéc binh
thwong va khi c6 cham dét 1 pha khac?

Biét: - Mang c6 dién dién ap 380 V, f = 50Hz;
- Dién tré nguoi R, = 1kQ, dién tré ndi dét trung tinh R, = 4Q

6.* Hay xac dinh dong dién qua ngwdi khi nguoi (R, = 1kQ) cham vao 1 pha
cla mang dién 3 pha trung tinh nbi dat 380/228 V & ché dd mang dién
lam viéc binh thudng trong trwdng hop ngudi cham:

—  Tiép xuc truc tiép voi dat (di chan dat)?
- bi giéy c6 dién tré' R, = 10kQ?
— Dbi glay c6 dién tr& Rg = 10kQ nhwng lai cham vao phan nhé khdi dat cia mot
két cAu kim loai chén tryc tiép trong dat gan d6?
Gia thiét: dién tré ndi dat trung tinh RO = 4Q va dién tré cta két ciu kim
loai R = 20Q.
* C6 nhan xét gi trong cac trwdng hop ké trén?

37

Phan 2. Cac bién phap ky thuat an toan

Bao vé chéng dién giat

/\

Chong tiép xtc dién truc tiép Chong tiép xtc dién gian tiép
2 X Str dung .

St dung| | Khoang 3:’:]":“ Tin hiéu, j:ndu:l? Ngudn | | \ooe | | N&iday | | Twdéng
cach Cach ng bién bao | |2¥"9 S| | gian ap A T cat mach

. s cach N ph tién £ bao vé A a 2 a

dién an toan P va khoa - thap bao vé bao vé

bao vé in an an toan
lién déng
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Chwong 4. BAO VE NOI PAT

4.1. KHAI QUAT CHUNG
Q Trong HTD ton tai 3 loai ndi dat:

- Néi dat |lam viéc R,: Thuc hién n0| cac d|em cta mang dién (thuong
la trung tinh mang dién) véi hé thdng ndi dat nhdm dam bao cac ché
do lam viéc clia mang dién.

Né6i dat an toan (BV) R4 Thuc hién néi cac phén tlr binh thwong
khong mang dién ap (thwong la vé may, khung may, chan s,. ) vGi hé
thong ndi dat nhadm dam bado an toan cho nguwdi tiép xtc véi cac phan
tr nay khi vi ly do nao dé (thwdng la cach dién bi héng) chang cé dién.

Néi dat chong sét R, Thuc hién ndi cac thiét bi chong sét v&i hé
thdng ndi dat nham dam bao an toan cho nguwdi va céc thiét bj, cong
trinh khi cé sét danh.

Trong ndi dung mdn hoc nay chd yeu chi dé cép nbi dét an toan. Tuy
nhién cac cong thire, tri s6 dién tré néi dat, cach thirc tinh toan, thiét ké
va I&p dat trinh bay c6 thé dwoc ap dung cho cé 3 loai nbi dat ké trén.

39

4.1. KHAlI QUAT CHUNG

Li
(Tt o
ol Ll hl'i

[z
R,

[ teo |
il
[l famse

u [ Insulafing matenial
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QO Mot hé théng néi dat co thé 1a:
- Twnhién: Tan dung cac bo phan kim loai c6 sén trong ldng dat lam hé

théng ndi dét.

4.1. KHAl QUAT CHUNG

- Nhan tao: Cha dinh diing cac dién cwc kim loai (bang dong la t6t nhat)
choén séu trong dat lam hé thong néi dat.
- Hén hop: Két hop 2 loai néi dat nay.

Q Dién cua mot hé thong ndi dat gom 2 thanh phan: dién tré cla ban
than dién cuc kim loai va dién tré clha khéi dat tham gia qua trinh tdn dong
dién vao trong dat duoc goi la dién tré tan. Dién tréd nay phu thudc vao
kich thwée, dd chon sau va dién tré suat ctia ving dét.

Dién tré suét clia dat c6 anh hwéng 16n 'nhé’t toi tri s6 cta dién tro
tan. Do dién tré suat phu thuéc vao ré}t nh!éu yéu to nhu: loai dat, thoi tiét,
dd chat,...(trong doé dac biét lwu y dén yéu to thoi tiet) nén khi tinh toan
dién tré tan, dién tré suat can dwoc hiéu chinh theo hé s6 mua k.

41
P=pPe ke (Om)
B4 tri dién cwc | P& chén sau t, m K Ghi chu
Thanh ngang 0,5 4,5-6,5 Khi do &m 4y tri s6 I&n
08 16-3 va nguoc lai kho lay tri
3 - sO nhé
Coc thang durng 0,8 1,4-2
Pham vi bién d4i Tri so c6 thé ding
STT Loai dat cia dién trd sudt khi thiét k€ so
(Om) b (Cm)
1 Than bian 10 =30 20
2 Pit veon 40 40
3 Cat 400 =1000 700
4 Datpha eat 150 =400 300
5 DAt sét 8 =70 40
6 Datpha sét 40 =150 100
7 Datda voi 1000 =2000
42
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4.2. MUC PICH-Y NGHIA CUA BAO VE NOI PAT

U Muc dich:

> Nham gidm dong dién qua nguoi dén tri sé an toan;

» Tang dong dién sy co pha-vé dé cc thiét bi bao vé qua dong
truyén thong (CC, ATM, BVRL) cat phan ty nay ra khéi mang
dién, an toan cho nguwoi va thiét bi.

QY nghia: Khi cach dién gitra pha va phan t& binh thwong
khbng mang dién bi hc’)r]g, noi dat sé duy tri 1 dién ap gilra
cac phan tr nay v&i dat nhd sé an toan cho ngwdi cham
phai.

(Xét vi du chirng minh)

43

4.4. TINH TOAN, TK VA LAP DAT HT NOI BAT

B1. Thu thap sb liéu

= Loai mang dién cung cap

= XA4c dinh vi tri va dién trd suét cGa ving dat sé thwc hién nbi dat bao vé
B2. Xac dinh dién tr& néi dat yéu cau R, (dwa vao quy pham phu luc 1)

B3. Dy kiém cac loai dién cyc dung trong hé thdng ndi dat sau dé ap dung
cong thire tinh toan dién tré noi dat (theo phu luc 1).

B4. So sanh trj sb dién tr& tan tinh toan duoc & B3 voi Ry Néu:
* Ryr <R, — Chuyén sang B5.

* Ry > R, — Can tang s lwong dién cwc va tinh lai B3 sao dé dat R,

44
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4.4. TINH TOAN, TK VA LAP DAT HT NOI BAT

B5. V& méat bang, mat cat ctia hé théng ndi dat va hinh vé huéng dan thi

cong, 1ap dat
B6. Lap dat

Thunl diu

Thawh ngung:

B7. Kiém tra

ThD win

ThD

sl

t=04504m ¢ ‘

v witl del 40edimn

~on d=102hnm hnae

1, 1m

-~
Ve d=144 1B

d 1=2-3m

. VY
et b S

s £ e Gl e Frm
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4.5. PHAM VI AP DUNG VA 1 SO BIEU CAN LUU Y
KHI THU'C HIEN BAO VE NOI PAT

4.5.1. Pham vi trng dung

-

‘ Pham vi ap dung ‘

Mang cao ap
(U>1000V)

Moi loai mang dién
déu phai &p dung

Mang ha ap
(U<1000V)

/

\

| Mang TT néi dét

‘ 4‘ Mang TT céach dién ‘

| Ding BVNDTT

——{ Khi dién 4p > 150V |

| Khi dién 4p < 150V |
+ N.Xwéng nguy hiém vé ATD

+ N.Xwéng nguy co chay nd cao
+ Céc thiét bi dat ngoai troi
46
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4.5.2. M6t s6 diéu can lwu y khi thwe hién BVND

Q Dbi véi nhirng ving dat c6 dién trd suét In, cé thé st dung céc giai phap
sau:
Loi dung thém céac dién cwec nbi dat tw nhién
Thay dat gbc c6 dién tré suat cao bang dat méi co dién tré suét thap hon
S dung mudi an
St dung héa chét dé giam dién tr& suat cuc bd:
- Vat ligu tang cwong tiép dat GEM (Earth Enhancing Metarial) gém cac ion
dan dién va hat dat min.
- Hop chét tang cwong tiép dat EEC (Earth Enhancing Compound) gom 2
thanh phan dang bot: Sumfat dong (15%) ya Sudium Ferro Cyanide (85%)
hoa vao nwdc va rai vao ho chon dién cwe noi dat.
- Hoéa chét San-Earth (Nhat ban)
> Coéng nghé ndi dat tang sau
O Nbi dat déng thé
Q Viéc kiém tra dinh ky HTND: 6 thang/lan

YV V V VY

47
Cau hoéi va bai tap 6n tap chwong 4
1. C4c loai nbi dét trong hé théng dién? ;%I'_:_
2. Myc dich, y nghia, trinh tw tinh toan va pham vi E'_f_,f o —
ap dung cutia bao vé nbi dat? 400 V230 V
3. Tinh toan ndi dat 1am viéc va ndi dat an toan
clia mot tram bién ap 630kVA/35/0,4kV? Biét:
Pgo = 100Qm & mua khd.
RDE -
48
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Chwong 5. BAO VE NOI DAY TRUNG TiNH

5.1. KHAI QUAT CHUNG %l sy,
L3

D’Khéi niém: BVNDTT la thwc hién q_ PE N
néi cac phén t&r binh thU’O’ng kh()ng 400 V230 V
mang dién ap (thwdng la vé, khung
may) v&i day trung tinh cla mang ha
ap 3 pha 4 day c6 trung tinh nbi dét.

Ll

§484

Q Muc dich: Nhén) bién sw cd cham
vé thanh sw c¢b ngdn mach 1 pha, dé
céac thiét bi bao vé (CC, ATM) dé dang

Exposed
conductive
part

< z K . . A > _-r_F__
cat cac thiét bj bj sw cd cham v ra z E = = L
khoi mang dién sé an toan cho ngui ==
tiép xdc. —
¥ e po
\1: .i#'_...- rsi .
s 49

5.1. KHAI QUAT CHUNG

O Pham vi ap dung:

> St dung trong mang dién 3 pha ha &ap c6 trung tinh nbi dét;

> Mang dién 1 pha ha &p c6 1 day néi dat (nuéc ta);

> Két hop BVND va BVNDTT

5.2. MOT SO PIEU CAN CHU Y KHI THUC HIEN BVNDTT

v' Céan c6 nbi dat lap lai trén c&c doan day trung tinh 280-300m'(N6i dat véi
dién tr& nhd hon 1 cap so voi dau nguon-xem PL3); riéng neu dung cap
3 pha 4 day thi khdng can ndi dat Iap lai.

v' Khong dwoc dét thiét bj dong cat, bdo vé trén day trung tinh. Mudn cat
phai cat dong thoi ca day pha.

v Lép d&t BVNDTT cling nhw BVND, can noi cc v6, khung may trong cling
1 nha xwéng v&i nhau va ndi véi day trung tinh (xem hinh vé).

50
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5.2. MOT SO PIEU CAN CHU Y KHI THU'C HIEN BVNDTT

51

Cau hodi 6n tap chwong 5

1. Khai niém, mich dich va pham vi 4p dung cta BVNDTT?

2. Tai sao dbi v&i mang dién ha ap 3 pha trung tinh ndi déat,
nguwoi ta lai dung BVNDTT thay BVND?

3. Nhirng diéu can chi y khi thwe hién BVNDTT?

52
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Chwong 6. BAO VE CHONG DIEN GIAT BANG RCD

6.1. KHAI QUAT CHUNG

6.1.1. C4u tao va nguyén ly lam viéc cia RCD

a. RCD 3 pha:
LR F Bl

| I .

No aux. power
required

Detection

. Earth-leakage
relay
Measurement

%

RCD1 \w—sy
i
"}
RCD2 \w===)
i
o

53

6.1.1. Cau tao va nguyén ly lam viéc ctia RCD

a. RCD 3 ph

a.

D i =0

2no tripping

300/500 mA

D it #0 > fault

2 tripping

54
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6.1.1. Cau tao va nguyén ly lam viéc ciia RCD
b. RCD 1 pha:

— -

B

o0
L
|
b Iy

Mecanism
Contacfs ool S
— L i
q

push to toroid

test circuit T
Electronic

RT !Irﬂimy

| I

I1ANn

Load

g

55

+ Cai dat gia tri tac dong:

_——— -
3
__|:|'§_| EMERLIN GERIN H
— — RHasM
Nz
Reset  @on

% 4 @fault
Test
Y a 028, 501 0.5
1 LET ] 015
A ( Tost no trip m@‘o 0.06'
T 003 30 ) 45
? |an {A) At (s}

Ngoai chire ndng chéng dién giat RCD con cé thé chéng dwoc chdy né

56
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6.1.2.

TT system

=

L1

1L

L3

RN Ru~ ]

IT system

L1

L3

PE

C4u truc mang dién (theo IEC 364-3)

TN system

L1

L2

PEN

6.2. THYC HIEN RCD TRONG CAC SO PO

6.2.1.S0d6 TT

3

57

L1

L2

983

L3

U
IAn< —+
R u
I&n Meximum resistance of the earth electrode
{50V} [25V})
3A 16 0} g0
14 E0 ) 280
500 A 100 13 500
300 A 185 13 g0
30 mA 16656 2 83301

RN~

Ru™~

PE |

RCD

58
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6.21.S0do TT

TT system, exercise 1

1) Tinh dong dién sw cb |,?
2) Tinh dién ap tiép xtc U,,,?

3) bat 1An ctia RCD la bao nhiéu?
- B4 nhay (sensitivity)?
- (Thoi gian tré) time delay?

4) Néu dung RCD ¢6 I, = 30mA thi dién tr&
ndi dat vé thiét bi bao nhiéu dé khi cé dong
cham vé RCD sé tac dong.

59
= L1
- L2
- L3

N
400 Wi230 v L
|
|
-
Exposed
conductive
part
~ !
|
| | Q2
| =
|
Bl
40
60
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TT system, exercise 1

1) Dién ap pha la Up = 230V. Do d6 dong dién

sw co la:
I = 230/(4+6) = 23 A

2) bién ap tiép xtc U,,= 23x6 = 138V. Dién ap 7z 1
nay nguy hiém cho nguoi vi U >> Uy, st

3) - Do nhay: 15,< Uy /RuU
Upeep= 90 V — 14,< 8A;
Upep= 25V — Iy, <4 A.
- Thoi gian tré: tire thoi

4) Tra theo bang hodac tinh theo: |

L1
L2
L3

=

999

Exposed
conductive
part

61

TT system, exercise 2

TT system, exercise 2

400/230V

Rn=20 "+

> -
1 2

Earth-fault study
Questions

1) Is earth-leakage protection
ensured for various insulation
faults?

2) What are the different values of
touch voltage Uc?

3) What are the various IAn settings
on the RCDs?
- sensitivity?
- time delay?

62
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TT system, exerci

Earth-fault study

1) Is earth-leakage protection ensured for various
insulation faults?
11,f= —2%38_5 =92A
3 L,f=92Aor57A,

2) What are the different values of touch voltage Uc?
1 Uf=05x92=46V, 2 Uf=87x2=110V
3 Usf=max (Uf, Uf)=115V

Note. U, = 50V, U,f is not dangerous

3) What are the various |An settings on the RCDs?

- sensitivity?

For protection

230
2+2

2 1,f= =57 A

|An; < U /0.5 =100 A, 1An,< 25 A,
|An, < min (100A, 25 A) =25 A

For discrimination 25 A > |An,> 2 max (lAn,, 1An,)
Exemple. IAn; =10 A (<25 A) > l1An,=3 Aand IAn,=3 A
- time delay?

RCD1 = 300 ms, RCD2 & RCD3 instantaneous

6.2.2.So do IT

O Khi chi cé6 cham dat mot diém

> Nguoi tiép xtc khéng nguy hiém

se?2

> Dong cham d4t nhd, khéng c6
kha nang gay héa hoan

> Chi can lap bo phan canh bao co6
cham déat

Devices for first fault
RCDs

Typical leakage currents following a first fault

System leakage capacitance (pF) | First-fault current lAn setting
1 70 mA 300 mA
5 360 mA (1A
30 217 A [5A
Standardised rule
IEC 60364-5-53: The RCD current seftings must be greater than

fwice the firsi-fault current

400/230 V
Rn=20"<
\'""!
3 i
-
\eemrs Ny
- -l
1 | 2 I
Ru1 :D,S [0} RUZZ 20
63
:4.;7 -~ L1
- 4 L2
L3
! PE
R y Y
RREI
i L.
64
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6.2.2. S0 do IT

=

QO Khi c6 2 diém cham dat
Tré thanh NM 2 pha, cac thiét bi
qua dong (CC, ATM) sé tac doéng.

898

| Idi

65

6.2.2. So d6 TN

=]

a. Sor d6 TN-C: Pay la mang 3 pha 4 day
PEN = PE+N

Khéng dung duwgc RCD

L1
L2
L3
PEN

398

Z[HH>RreD

R |

66
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6.2.2. S0 d6 TN

b. So'dé TN-S c. So'dé TN-C-S
-@ o L1 - N L1 U
- o L2 - L = L2 2
- oo L3 _% N L3 L3
N N
PE - PEN_| PE
< R
reod | [P
\ |1 \
Rn = I R = | !
9/10/2014 67
c. So'dé TN-C-S (Chu V)
TN-C TN-S 5 % 50 mm2 L
>3 3
Lo N
PEN L i PE
vE =8 P
16 mm2 & mm2 16 mm2 16 mmé
. " - b~
L 1 ] B ™
Bad Bad ~
~
TN-C scheme not permitted

downstream of TN-5 scheme

68
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Cau hoi 6n tap chwong 6

1. Céu tao va nguyén ly lam viéc clia RCD?
2. Céc loai mang dién theo tiéu chuan quéc té va viéc thuc hién
RCD trong cac so do nay?

69

Chuwong 7. CAC BIEN PHAP AN TOAN KHAC
(Phong ngtra rui ro)
7.1. CAC BIEN PHAP KY THUAT
BIEN PHAP PHONG NGUA RUI RO

Bam bdo t6t cach dién cia
day dan, thiét bj

Can dam bao khoang céch, bao che,
rao chan cac bd phan mang dién

Theo quy dinh I
Theo quy dinh I

Ha thap dién ap, cach ly I

70
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Chwong 7. CAC BIEN PHAP AN TOAN KHAC
(Phong ngtra rui ro)

1) DPam bao tét cach dién cua day dan, thiét bi:

= Dy déan: Boc cach dién bén ngoai: g
s
P

= Thiét bj dién: Str dung céach dién kép:

Ky hiéu []

Ph O/
H

71

Chwong 7. CAC BIEN PHAP AN TOAN KHAC
(Phong ngtra rui ro)
2) Pam bao khoang cach, bao che, rao chan cac bé phan mang dién:
= DPam bao khoang cdch: Dé tranh va cham v&i bd phan mang dién, quy
dinh: Psog

walks

25m
.,l Ei
Electrical Elactrical Elactrical
appartus apparatus apparatus
Insulated floor

e o

Insulated
obstacles

Khoéng cich quy dinh tranh va cham toi thiu theo ¢ap dién 4p, m
Pén 15KV Dén 35 kV Pén 110 kV Pén 220KV Pén 500kV
0.7 1,0 13 2,5 4,5

72
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2) BPam bao khoang cach, bao che, rao chan cac bd phan mang dién

+ Bao che, rao chan: Bé gay tr& ngai, cach ly véi bd phan mang dién
» Cao ap:

I I

ﬂP ||l .]rl '“

Chén luei DCL
73

= Bao che, rao chan: Dé gay tr& ngai, cach ly v&i bo
phan mang dién (tiép)
» Ha ap:

74
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Note: the IP code applies to
electrical equipment for voltages

Code letters Q

(International Protection)

First characteristic numeral
(numerals 0 to 6, or letter X)

Second characteristic numeral
(numerals 0 to 6, or letter X)

Vi du: Bong co co IP44

Chi sd IP theo IEC 60364-5-51

Element MNumerals
or letters

of equipment

protection of persons)

” Meaning for the protection ‘ Meaning for the
Il

Thong Tai dén gan tw

cac phan tir nguy hiém

Against ingress of solid foreign

Dusttight Byi khong thé xam nhap vao| | Wire

Against access to
abjects Chéng lai vat rin tir ngoai vao || hazardous parts with

{non-protectad) (non-protected)
* &0 mm diameter

# 12 5 mm diameter Finger

* 2.5 mm diamster Tool  Dung cu
# 1.0 mm diamster Wire
Dust-protectsd Wire

Back of hand  Mu banjtay

up to and including 72.5 kV. | cmrm'a IL_®
First
characteristic
numeral o
P 2 3
S6 dic trung 1
thr nhét 2
3
4
5
[
Second
characteristic
numeral o
o 1
S0 dac trung 2
thir 2
3
4
5
[
T
]

CHI SO

Against ingress of water with
harmful effects

{non-protectad)

Diipping (15 fitted)
Spraying Chéng duoc phun nud|
Splashing Chéng duoc phun nwdld moi phia
Jaﬂjng Chéng dwoc phun nwédthanh tia

Powerful jeting  Chéng dwoc phun nuide ap luc

Vertizally dripping ~ Chéng dugc giot niféc roi thang diing

Temparary iMMErSion  Chéng dwoc nfam nuéc chéc lat
Continucus IMMESION  héng duoe nbam nuée duy tri

2 "

KHA NANG NGAN VAT RAN

BAO VE (PO KiN) IP#X

Khong bao vé
ngan chan vat > 50 mm
ngan chan vat > 12 mm
ngan chéan vat > 2.5 mm
ngan chédn vat > 1 mm

giot nudc rai xién 15 do
giot nwdc mua rgi 60 do
nudc tat vao

Tia nude phun vao

séng nuéc dap vao

bi ngap trong nudc

Bi ngdm trong nudc

0 ~N O Ol A 0N = o X

75
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= Bao che, rao chan: Bé gay tré ngai, cach ly voi bo
phan mang dién (tiép)

7

3) Str dung bién bao, khéa lién déng

ZONE de TRAVAIL

Yf LT

78
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4) St dung phwong tién, dung cu an toan

4) Str dung phwong tién, dung cu an toan
Vi du

80
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5) Str dung may bién ap cach ly

]
Ph
E =Q)

230V D 230V el
N L
Ph ! a0/ 24v 1

|

230V 12/25/50V = D

N j:i) L —

—

Ph

230V S#Z 5/12/15V =
N
PE

T L

———————

81
Chuy
May bién ap biét 1ap hay cach dién
Ph
230v < 230v
N r 2
Moi nguy hiem khi
tiép xUc tryc tiép
82
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7.2. CAC BIEN PHAP TO CHUC

Ludn phai c6 y thirc chdp hanh nghiém chinh noi
quy, quy dinh cla co quan; quy trinh, quy pham,;
tiéu chuén dé ra.

Vi du: Lam viéc theo phiéu cong tac

PHIEU THAO TAC

Ngay....cocooe.n. Thoi gian bdt ddu........................
Thoi gian két thiic........................
Nhiém vu: Cdt dién va néi ddt dong ddy so'2-110kV .
Trinh tu thao tdc:
1. Cdt mdy $6 ...
2. Kiém tra trang thdi cdt ctia mdy cdt dién.
3. Kiém tra cdch dién ciia dao cdch ly dong day.
4. Cdt dao cdch ly dong day.
5. Déng dao noi ddt ciia dong day.
6. Cdt dao cdch ly thanh gép ciia hé thong thanh gop....
Ngoi thao tac Ngoi duyét
Ki Ki

83

Chwong 8. XU LY, CAP NGUO'l Bl BIEN GIAT

0 Khi thay ngudi bi tai nan dién giat, bat ctv ai cling phai co
trach nhiém tim moi bién phap dé ctru nguwdi bi nan.

Q Viéc xt ly, cap cteu cang tién hanh nhanh thi ty 1& nan nhan
dwoc clru sdng cang cao.

0 Theo thdng ké, trong 1 phut néu nan nhan dwgc tach ra khoi
nguon dién va dwoc cap clru Kip thoi thi ty 1€ clru song 98%,
nhwng néu dé dén 6 phut ty Ié€ nay chi la 10%.

Q Viéc s ly, cap clru ngudi bi dién giat dung cach can thuc
hién theo 2 bw&c co ban:

> Tach nan nhan ra khoi nguén dién, va

> Cép clru nan nhan ngay sau khi tach ra khéi nguén dién.

84
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EN

OI NGUON DI

8.1. PHWONG PHAP TACH NAN NHAN RA KH

Can phai phan biét nguoi bi di

hay ha ap

iat & mang dién cao ap

én gia

85

GIAT

8.2. PHUWONG PHAP CAP ClrU NGUO'l Bl DIEN

86
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Chwong 9. PHONG CHONG DPIEN TU TRUONG
(Jackie LaMuth - Ohio University)

bién ttr trro'ng (Electromagnetic Fields; EMFs) la gi? Dong dién la nguyén
nhan sinh ra dién tlr treong. Pién tir trwdng dwoc phan 1am 5 loai theo tan sé cua
noé:

Loai ELF (tan sb cuc thap; extremely low frequencies) - cac thiét bj dién gia dung,
dwdng day dién.

Loai HF va LF (tan sb cao [high frequencies] va tan sb thap [low frequencies]) -
séng radio AM

Loai VLF (tan sé rat thap; very low frequencies) - tivi va video

Loai VHF (tin sb rat cao; very high frequencies) séng tivi va radio FM

Loai SHF (siéu tan sb; super high frequencies) tAn sé ctia microwave

Con ngwoi tiép xtc véi EMFs nhw thé nao?

Con ngudi tiép xGc véi nhidu ngudn EMFs khac nhau, trong d6 c6 ngudn tw
nhién va ngudn nhan tao, do d6 rat khé xac dinh méi lién hé lidu lwong - hau qua
ctia mét ngudn EMFs duy nhét nao dé.

Trong tw nhién cac EMFs dworc tao ra béi qua trinh sdm chép va tir trudng
cua Trai dat.

Cac ngudn EMFs nhan tao sinh ra rir qua trinh san xuét, truyén tai va st
dung dién.

87

Chuwong 9. PHONG CHONG DIEN TU TRUONG

Tac doéng cua dién tir trwdng doi véi co thé ngwoi:

Néu nguoi tiép xtic véi nhiéu ngudn dién t» treong khac nhau va cwong
do 1&n hon gidi han cho phép kéo dai sé‘ dan den dén. Sy thay 66[ mot sO
chtrc néng clia co thé, trwdc hé |a hé than kinh trung wong (chu yéu lam
rbi loai hé than kinh thuwc vat va hé théng tim mach). Sy thay ddi nay cé
thé lam:

Nhirc d4u, d& mét méi, khé ngt hodc budn ngl nhiéu, suy yéu toan than.
Lam cham mach, gidm ap lwc mau, dau tim, kho thé, 1am bién dbi gan va
14 lach.

Ngoai ra, nang lwong dién tir trwdng tan sb cao (trén 50-60Hz) goi 1a birc
xa ion, né cé di ndng lwong dé tach electron ra khoi nguyén ter. Tia X c6
du nang luvong dé pha hay cac phan t&r chira gene. Neu con ngudi tiep
xtc nhiéu véi birc xa ion c6 thé bi ung thw, bién ddi mau, gidm sw thinh
mii, bién d6i nhan mét.
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Chuwong 9. PHONG CHONG DIEN TU TRUONG

Bién phap phong chéng dién tir trwong:

Tuan thi nghiém tac cac quy tac va tiéu chuan cGa nganh va nha nwéc.
Khéng dirng qua gan cac ngudn phat sinh dién t treong, sé co thé
gidm dwoc phan Ién cac anh hwéng.

Khéng nén ngl gan céc thiét b dién, dat biét 1a cac thiét bi co motor.
Gilr khodng céach véi dau may video it nhat 14 18 inches (18*2,54cm),
hay tat dau may khi khéng st dung. Khdng ngoi gan phia sau hoac bén
canh man hinh vi tinh (thdm chi khi cach mét vach phong).

Néu cé thé hay tat thiét bi swdi giwdng, chan dién, truwdc khi di nga.
Gilr khodng céch vai feet (1 feet = 12 inches) d6i v&i ti vi (ké ca moi
chieu)

Han ché sir dung ch&n dién va may sy téc
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