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Phan 1. Khai niém va PTAT trong cac mang dién
Chuong 1. CAC KHAI NIEM CO BAN

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

Pién giat

T

Hoa hoan chay n6 do dién
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1.1.2. Nguyén nhan dan dén tai nan dién

Nguyén nhin dan dén tai nan dién

l l

Cham dién truc tiép Cham dién gian tiép

Cham vao cac phantar || HQ dien Cham vao céc phan tlr binh
* Xuat hien trong

binh thuong co diénap || v dién trudng manh thuong khong co dién ap
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Cham vao thanh cai
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1.1.3. SO liéu thong ké tai nan dién

a. Theo cap dién ap: b. Theo nghé nghiép:
e U< 1kV: 76,4% * Thudc nganh dién: 42,2%
* U > 1kV: 23,6% * Cac nganh khac: 57,8%

SO liéu thong ké
tai nan dién

d. Theo nguyen lua tuoi: c. Theo nguyén nhan tiép xuc dién:

* DuaGi 20: 14,5% * Truc ti€p: 55,9%

*21-30: 51,7% * Gian tiép: 42,8%

* 31-40: 21,3% * HQ dién: 1,12%

e Trén 40: 12,5% » Xuat hién trong KV dién trudng manh:0.08%
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1.2. TAC DUNG CUA DONG PIEN

Khi ng-&i iOp x4c vii c.c phCn t6 c& ®On p (kO ¢ tiOp x4c truc tHOp
hoZc gi n tiOp), sl cd dBng ®iOn chly qua c—thO, c c bé phEn cfia c—thO
ph¥li chPu t.c ®&ng nhiOt, ®On ph©n vu t,c dong sinh hac cfia ding ®On
lum réi lon, ph, hul c ¢ bé phEn nuy, c& thO dEn ®0On t5 vong.

a) T.c ®ng vO nhiOt: ciia dRng ®On ®&j vii c—thO ng-&i thO hiOn qua

hiOn t-ing g©y bang, ph t nang c.c mich m.u, d©y thCn kinh, tim, n-0 v ¢ .C

bé phEn kh ¢ tren c—=thO dEn ®On ph, hul ¢ c bé phEn nuy ho&Ec Ium réi

loln holt ®éng ciia chéng khi dBng ®On chly qua.

b) T.c ®ng ®iOn ph©n: cfia d3ng ®On thO hiOn & st ph©n hul ¢ c chEt

ldng trong c—thO, ®Ec biOt I m_u, dEn ®On ph_ vi ¢ ¢ thunh phCn cfia mu

VU C.C m« trong c—thO.

c) T.c ®éng sinh hdc: cfa dBng ®On biOu hiOn chi yOu qua st ph, hu(l

c.c qu, trxnh ®On - sinh, ph, vi c@n b»ng sinh hac, dEn ®&n ph, hull cc

ch@gc n'ng seng.

Mgoc ®é nguy hiOm ciia dBng ®iOn ®éi vii c- thO ng-éi tuti thuéc vuo trb sé

cia d8ng ®iOn, lo'i d8ng ®iOn (dBng ®iOn mét chiOu ho&c dBng ®iOn
086kB/tRiOu) vu théi gian duy trx d8ng ®iOn chly qua c- th® (IEC 60479-1).



Standard IEC 60479-1
Time/current zones defining the effects of AC current
(15 Hz to 100 Hz)
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Current flowing through the body
Puodng a - Ngudng cam nhan c6 dong dién qua nguoi

Puong b - Ngudng budng - nha
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* \Vung 1: Khdng cdm nhan duogc
* Vlng 2: Cam thay kho chiu

* VVung 3: Co cac ca, b (10 mA) let-go
threshold

* \Vung 4: Rung co tim, c1(30 mA)
b -c1: probability 0 %

cl -c2: probability ~ 5 %

c2 -c3: probability ~ 50 %

>c3: probability > 50 %
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Standard IEC 60479-1: Ngudng dong dién téi han
(Critical current thresholds)

AC

mA
1A m Tim ngiing dap
75 mA ﬂ Tim dap manh - Ngudng

RCT
30 mA m Té liét co quan ho hap-Nghet thé
10mA %J] Bat dau co co - Ngudng bubéng nha
0.5 mA %’ C6 cam giac nhoi nhe - Ngudng cam

nhan
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Nguong dong dién téi han

DC
mA

130

100

Khéng xac dinh ?

SN

DBng ®iOn xoay chiOu: I =10 mA

DBng ®iOn mét chiOu: I =50 mA
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1.3. PIEN AP TIEP XUC & TONG TRO CO THE NGUOI
Pién ap tiép xdc va téng tré
ca thé la hai dai luogng dung

dé xac dinh tri s6 dong dién
qua nguoi.

1.3.1. Pién ap tiép xuic U, : %kfmd}
Ly ®iOn ,p gi+a hai ®iOm nternal - 7,
tr'n ®-éng’®i cria dBng ®i’On i
qua c- thO ng-ei (hay chYnh (foot)

Iu ®iOn p ®Zt I°n c- thO

ng-éi khi ng-éi tiOp xéc
®iOn) th-éng Iy gi+a tay vii
1% 1 o7on g 'vb1ad e Atioi:
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- ap suat
Tinh trang
da
Thaoi gian di qua
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1.3.3. Bién ap tiép xac cho phép U

txcp
* Tiéu chuan Phap:

Nha xudng U,=U,, = R,
1200 * 10 mA =12V
2500 * 10 mA =25V

5000 * 10 mA =50V

* Tiéu chuan IEC:

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

5000 * 10 mA =50V
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1.4. CAC YEU TO ANH HUONG DEN CONG TAC ATP

Cong tac
An toan
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1.5. HIEN TUONG DONG DPIEN TAN VAO TRONG DAT

~ Khi TBD c6 dong cham v, dudng day dién dut roi xudng
dat,... tai chdo cham dat sé cé dong dién tadn vao trong dat.
Dong dién nay tan ntn vao trong dat? D€ tra 16i cau hoi nay la
mot van dé hét suc phuc tap, nhung cé thé hinh dung mot
cach don gian: Xét TH dong dién nay tan vao trong dat théng
qua moOt ban cau kim loai c6 ban kinh r, chén sat mat dat. VJi
gia thiét:
* MOi truong chon dién cuc cé dién trd suat p la thuan nhat.
 Dong dién cham dat I, di t&r tdm ban cau toad vao trong dat
theo dudng ban kinh.
 Truong cua dong dién 1, la dang truong tinh (tuc la tap hop
cac dudng suc va dudng dang thé clia ching gidng nhau).
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1.5. HIEN TUONG DONG PIEN TAN VAO TRONG PAT

1.5.1. Su phan bo thé tai cho dong dién cham c'la?itI
PL Om dudi dang vi phan: J = yE hay E = pJ j=

d

: 27K
du =Edx = pldx = 2L U, =U, ~U, = [du =210 [ gx =P
2TK ) 2m J x° 2T
4y (1)
L. 4 uil)
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1.5. HIEN TUONG DONG DPIEN TAN VAO TRONG DAT

1.5.2. Dién trd tan
Khi dong dién di vao trong dat, bi dién tré clia dién cuc va dat can trd. Dién
trd nay goi la dién tré tan R,

1.5.3. Bién ap tiép xic U,

Tu(V)

Uy

I (m) (M)
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1.5. HIEN TUONG DONG DPIEN TAN VAO TRONG DAT

1.5.4. Dién &p ti€p xtc U, U, =U. -U _ P, ply,  _ plya
T 2K 2ﬂ(x+a)  2mx(x +a)

T6 CT ta thEy »Ng Cung
®gng xa chg dBng ®On ch'm U,
®Et (®IOn cuc néi ®Et) ®On :
p b-ic cung ca P se nha. Khi
ng-&i ®ng ¢ ch chc ch'm ®Et
trén 20 m ca thO coi ®On p
b-ic b»ng O. I (m)
Vidu: 1,=1000A;p=102Qm

vaa=08m thiu,=30,6V ,

Nh- vEy ®On p b-ic vu ®On p tiOp x4c thay ®eei houn toun tr

ng-ic nhau khi khoYing ¢ .ch ®0n ch¢ ch'm @Et thay ®eei.
08/18/12 22
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Chuaong 2. PTAT TRONG MANG DIEN DON GIAN

2.1. KHAI NIEN\CHUNG Dav dan dien
- Khai niém vé mang dién don gian ¢

- Phan loai mang dién don gian R.: —C

+ Theo dién dung c6: Mang dién dung nhéva e —T1——
mang dién dung I&n

+ Theo ché d6 lam viéc c6: Mang n6i dat va

mang cach dién véi dat. . l% \
- G6c dd cham dién dan dén méat an toan dién

trong cac mang don gidn co thé do cham /i3
dién truc ti€p hoac gan tiép.

+ Cham vao hai day: Rat nguy hiém

+ Cham vao 1 day: Nguy hiém tuy thudc vao
tung loai mang dién va cham vao day nao.
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2.2. PHAN TiCH AN TOAN TRONG MANG DIEN DON GIAN
CO PIEN DUNG NHO

2.2.1. Mang 2 day cach dién véi dat
U
I, =
2R t+R,
* Nhu vay, mic d6 nguy hi€m phu thudc vao:

- Dién ap cua mang U
- Dién trg co thé ngudi R,

- Bién trd cach dién cia mang R,
* Chu y: Khi 1 day cham dat ma nguoi cham vao day con lai sé rat nguy hiém.

2.2.2. Mang Mang chi c6 1 day: I /
Ing — U'Rcd2 /—T—Rf:; lD R
Rng RO +Rcd2 +R0‘Rcd2
*KhiR,=0thi: I =—
R
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2.2.3. Mang 2 day c6 1 day noi dat

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

e TH cham vao day néi dat: U____ = 5%U

ngmax

* chay:

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

ngmax

- Khi day n6i dat dut ¢ phia dau nguén thi U = U. LI% . o =0 qu..
A a C
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2.3. PHAN TICH AN TOAN TRONG MANG BIEN DON GIAN
CO PIEN DUNG LON

2.3.1. Su nguy hiém cua dién tich tan du
a. Nguoi cham vao 2 cuc cua d‘uang day da cat dién:

.‘:h. ; o _
\\ T A L o ¢ RuCe
3 e ng Rng

! 1; L. t

_ UO e Rog (2C, +Cy)
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2.3.2. Cham vao 1 cuc cua duong day xoay chiéu dang van hanh
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Cau hai va bai tap 6n tap chuong 2

1. Phan tich an toan khi ngudi cham vao mot cuc clia mang dién don gian c6 dién
dung nho?

2. Phan tich an toan khi ngudi cham vao mét cuc cla mang dién don gian c6 dién
dung I6n?

3. Hay xac dinh dong dién qua ngudi ¢ mang dién 2 day cach dién doi véi dat dién
dung nho trong cac trudng hop ngudi cham vao:

— Pong thoi 2 day?
— MOt day?
Va cho biét ngudi c6 nguy hi€m khong trong tung trudng hgp, gidi thich?
Biét: - Mang dién co dién ap U = 220V;
- Bién trd cach dién R_, = 30 kQ;
4. Hay xac dinh dong dién qua ngu’dl trong mang dién 1 pha cua nudc ta trong cac
tru‘dng hop nguoi cham vao:
— Pobng thoi 2 day: day pha va day noi dat (day trung tinh)?
— Day pha?
Va cho biét nguoi c6 nguy hi€m khong trong tung trudng hap, gidi thich?
Biét: - Mang dién c6 dién ap U = 220V, f =50Hz ;
- Dién tr& noi dat dau ngubn R, = 4 Q;
- Bién trd ngudi R, = 1000Q.
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Cau hai va bai tap 6n tap chuong 2

5.* Hay xac dinh dong dién qua ngudi khi ngudi cham vao day trung tinh cla mang
dién 1 pha nudc ta trong cac truong hop:

— Cho cham cach ngudn dién 1 khodng L1 = 30m?
— Cho6 cham & ngay diém dau vdi phu tai?
— Cho cham céch nguén dién 1 khodng L1 = 30m trong khi mang xdy ra ngan
mach tai phu tai?
— Ch(x)\cham 3 ngay diém dau vdi phu tai khi day trung tinh bi dit tai dau
nguon?
— Cham khi day pha bi dat?
* Cho biét ngudi c6 nguy hi€m khéng trong cac trudng hagp trén, gidi thich? * So sanh
muc dd nguy hi€m khi cham dién trong cac truong hop trén?
Biét rang:
- Mang dién cé dién ap U = 220V, f =50Hz; dung day déng mém M2x 25 (r, =
8,06Q/km) dai L = 50m cap dién cho phu tai cé céng suat 5,5 kW, cosé$ = 0,85;
- Gia thiét dién trd ndi dat dau ngudn R, = 0 Q; dién trd ngudi R,, = 1000Q.
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Cau hai va bai tap 6n tap chuong 2

6. Hay xac dinh dong dién qua ngerl khi nguoi cham ducng day tai dién cao ap tai thoi
diém vira cat ra khdi ngudn cé chiéu dai 1km k& tir ngudn dén chd cham dién trong
trudng hop:

— Cham vao mét day?
— Cham vao ca hai day?
Biét: - Dién ap gilta 2 day tai thoi diém t = 1s ngudi cham dién la 6kV;
- Gia thiét dién dung gilra 2 day va 2 day véi dat cing bang 0,3pF/km.
- Bién trd ngudi R, = 1,5kQ
7. Hay xac dinh dong dién qua ngudi khi nguoi cham vao hai cuc cua mot tu dién ngay
sau khi cat ra khoi lugi dién?
Biét: - Dién &p gilra 2 cuc tai thoi diém t = 0,5s nguoi cham dién l1a 3kV;
- Gia thiét dién dung cla tu bang 3pF.

8. Hay xac dinh dong dién qua nguoi khi ngu‘ol cham vao mét day cua mang dién 2
day cach dién vaéi dat cap dién cho 1 phu tai dang lam viéc cach nguén 500m?

Biét: - Bién &p nguodn 6kV, f = 50Hz;
- Cho cham dién: tai diém dau vai phu tai.
- Gia thiét dién dung gilta cac day vGi dat bang nhau va bang 0,3pF/km.
- Dién tr¢ nguoi R, = 1,5kQ.
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Chuong 3. PHAN TICH AN TOAN
TRONG MANG DIEN BA PHA

3.1. KHAI NIEN CHUNG

1 Khai niém vé mang dién 3 pha

d Mang dugc dung rong réi trong cong nghiép

J Phan loai mang dién 3 pha

- Theo cap dién ap:

- Theo ché do lam viéc cla trung tinh:

[ Ca4c tinh huéng cham dién dan dén tai nan dién giat:

- Cham truc tiép: 1 pha; 2 pha; 3 pha

- Cham gian tiép: Thuong 1 pha bi hédng cach dién — nén cé
thé coi truong hop nay nhu truong hop cham truc tiép vao 1
pha.
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3.2. PHAN TiCH AN TOAN KHI NGU'Ol CHAM VAO 1 PHA
TRONG MANG PIEN 3 PHA TT CACH PIEN VOI PAT

3.2.1. Truong hop chung: E%E: i
-

— A

o U.gng \/@(QB +9c) +w\/§(CC —CB)HZ+ H/é(gB ~gc) +3w(Cc +CB)BZ
ng >

2
(gA +gB+gC+gng) +w2(CA +CB+CC)2
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3.2. PHAN TiCH AN TOAN KHI NGU'Ol CHAM VAO 1 PHA
TRONG MANG PIEN 3 PHA TT CACH PIEN VOI PAT

;o= 3,
I 3R, +R,

3.2.2. Mang ha ap U < 1kV:

3wCU
J1+9w?C?RY,

3.2.3.Mang cao ap U > 1kV: Ing=

Chu y: TH nguoi cham 1 pha trong khi 1 trong hai pha con lai
cham dat — Rat nguy hiém.
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3.3. PHAN TiCH AN TOAN KHI NGUOI CHAM VAO 1 PHA
TRONG MANG PIEN 3 PHA TT NOI AT

3.3.1. Poi v6i mang cao ap:

Viéc noi dat trung tinh chd yéu bai ly do kinh té. Vi & mang dién TT noi
chi chon céach dién theo dién ap pha, trong khi d6 mang dién trung tinh
cach dién chon theo dién ap day.

3.3.2. Poi v6i mang ha ap:
* Viéc noi dat trung tinh chd yéu véi ly do an toan cho ngudi va thiét bi.

* Cb thé so sanh toéng hop dudi géc d6 an toan gilta mang TT no6i dat vdi
mang TT cach dién & bang sau:
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Mang trung tinh cach dién doi dat

Mang trung tinh nGi dat

Khi ngu®i cham vao mot pha trong ch€ dod lam viéc binh
thuong

Vi ¢6 thanh phan dién dung va dién dan gilta cdc pha vGi
dat nén dong dién qua ngudi nhG, cé th€ khong nguy
hiém dén tinh mang.

Dong dién qua ngu'0i I6n hon nhiéu mang trung tinh cdch
dién (vi nguoi gan nhu phdi chiu toan bé dién dp pha dat
vao), nguy hi€ém dén tinh mang.

Khi c6 mOt pha cham dat

- Cdc pha con lai, dién dp pha tdng 1én dién dp ddy. Dong
dién cham dat nhO cdc thiét bi bdo v€ (cdu chi,
dptomat...) khéng tdc déng dan dén su cham déat duy tri
va ba pha mat doi xting qud gidi han cho phép. Vi thé:

+ Phu tai mOt pha néi ddy trung tinh v&i pha khong
cham dat c6 th€ bi phd hong.

+ Nguoi cham vao pha khéng cham dat sé nguy hiém
hon nhiéu so v&i mang trung tinh n6i dat cung cdp dién
dp.

Khi day trung tinh bi
Phu tdi mét pha ndi day trung tinh v0i ddy pha bi ngling
cdp dién - Khong dam bdo tinh cung cdp dién lién tuc.

- Cdc pha con lai, dién dp duoc gilt gan nhu khéng thay
doi. Dong dién cham dat 16n, thiét bj bdo vé dé dang tdc
dbng cat phan tUr bi cham dat ra khéi mang dién ma khong
anh hudng dén thiét bi khdc. Vi thé:

+ S& an toan cho ngudi va thiét bi khi c6 cham dat.

+ Phu tai mOt pha n0i ddy trung tinh v&i pha khéng cham
dat van lam viéc duoc binh thuong.

+ NguoOi cham vdo pha khong cham dat thi mUc dd nguy
hiém gan nhu lic chua c6 mOt pha cham dét.

dut (phia dau nguon)
Phu tai mét pha nbi ddy trung tinh vOi ddy pha khong bi
nglimg c&p dién (vi con cé ndi dat lap lai) — Pam bao tinh
cuna c8p dién lién tuc.

Khi c6 st xam nhdp ttr dién dp cao sang dién dp thap (cdch dién trung dp va ha dp cla
MBA bi hong hoac khi mang bi sét ddnh)

Trung tinh sé phdi chiu dién dp pha bén trung dp (hodc

Vi trung tinh duoc ndi dat vi dién trd nhG nén dién dp

chiu séng dién dp khi bi sét ddnh) — rdt nguy hiém cho | trung tinh nhG — An todn hon cho ngudi va thiét bi.

nguoi va thiét bi.
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Cau hai va bai tap 6n tap chuong 3

1. Phan tich an toan trong cac mang dién 3 pha?

2. S0 sanh mang dién 3 pha trung tinh cach dién véi dat va mang trung tinh noi dat dudi goc
do an toan dién?

3. * Hay xac dinh dong dién qua nguai khi nguoi cham vao 1 pha cua mang dién 3 pha trung
tinh cach dién v&i dat trong cac trudng hap:

— Ngugi cham dién trong ché dé mang dién lam viéc binh thuong?
— Ngugi cham dién trong ché d6 mang dién dang xay ra cham dat pha khac?
* C6 nhan xét gi sau khi tinh toan 2 trudng hop trén?
Biét: - Mang c6 dién dién ap 380/220 V, f = 50Hz;
- Dién trd cach dién R_, = 40kQ; dién dung khong dang ké;
- Dién trg nguoi R, = 1kQ.
* Hay xéac dinh R, t6i thi€u dé ngudi cé R,,= 1000Q cham vao 1 pha van an toan?
4. * Hay xac dinh dong dién qua nguai khi ngu‘on cham vao 1 pha cua mang dién 3 pha trung
tinh cach dién véi dat trong ché dé mang dién lam viéc binh thudng.
Biét: - Mang c6 dién dién ap 10 kV, f = 50Hz; c6 chiéu dai L = 10km;
- Bién dan cach dién g, = 0; dién dung don vi C, = 0,3uF/km;
- Pién tré ngudi Rng = 2kQ.
* Cho biét dong dién nay cé nguy hiém doéi véi ngudi khéng?
x Th\eo’)ban dé gidm dong dién qua ngudi khi ti€p xtc 1 pha trong mang nay co6 cac bién phap
Nao~
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Cau hai va bai tap 6n tap chuong 3

5. Hay xéac dinh dong dién qua nguoi khi nguci cham vao 1 pha ctua mang
dién 3 pha trung tinh néi dat trong ché d6 mang dién lam viéc binh
thuong va khi c6 cham dat 1 pha khac?

Biét: - Mang c6 dién dién ap 380 V, f = 50Hz;
- Bién trd ngudi R, = 1kQ, dién trd n6i dat trung tinh R, = 4Q

6. * Hay xac dinh dong dién qua nguai khi nguoi (R, = 1kQ) cham vao 1 pha
clia mang dién 3 pha trung tinh n6i dat 380/220 V & ché dd mang dién
lam viéc binh thudng trong trudng hgp ngudi cham:

— Tiép xuc truc tiép vdi dat (di chan dat)?
— Digiay co dién trd R, = 10kQ?
— Di giay co dién trd R, = 10kQ nhung lai cham vao phan nh6 khéi dat cla
moOt két cau kim loai chon truc tiép trong dat gan do?
Gia thiét: dién trd noi dat trung tinh RO = 4Q va dién trd cla két cau kim
loai R = 20Q.
* CO nhan xét gi trong cac truong hgp ké trén?
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Phan 2. Cac bién phap ky thuat an toan

Bao vé choéng dién giat

/\

Chéng ti€p xtic dién truc tiép

Su dung
Céach
dién

Chéng ti€p xtic dién gian ti€p

08/18/12

Su dung

Khodang C?n trvor, Tin hiéu, Gy Nguon o e NoOi day | |Tu dong
< Va ngan 2k dung cu, oy Noi dat 9
Cach . bien bao A dien ap > a TT cat mach
R cach N ph tien < bao ve A A S
an toan 2 A va khéa X thap bao ve bao ve
bao ve a . an an toan
: lién dong




Chuong 4. BAO VE NOI AT

4.1. KHAI QUAT CHUNG
d Trong HTP ton tai 3 loai ndi dat:

- N6i dat lam viéc R,: Thuc hién noi cac diém cla mang dién (thudng
la trung tinh mang dién) v&i hé théng n6i dat nham ddm bdo cac ché
dd lam viéc cua mang dién.

- Néi dat an toan (BV) R, Thuc hién ndi cac phan ti binh thuong
khong mang dién ap (thu‘Ong la vO may, khung may, chan su,...) vdi
hé thong noi dat nham ddm bdo an toan cho ngudi tlep xuc vdi cac
phan t& nay khi vi ly do nao d6 (thudng la cach dién bi héng) ching cé
dién.

- Néi dat chéng sét R ,: Thuc hién noi cac thiét bi chong sét véi hé
thdng noi dat nham ddm bao an toan cho ngudi va céac thiét bi, cong
trinh khi c6 sét danh.

Trong ni dung moén hoc nay chu yé'u chi qé cap ndi dat an toan. Tuy
nhién cac cong thuc, tri sé dién trd ndi dat, cach thuc tinh toan, thiét
ke va lap dat trinh bay cé thé duoc ap dung cho ca 3 loai ndi dat ké
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4.1. KHAI QUAT CHUNG

.o =

TBb

A LGE

|
Conductive
J fhoor
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4.1. KHAI QUAT CHUNG

0 M6t hé théng ndi dat c6 thé la:

- Tw nhién: Tan dung cac bd phan kim loai c6 san trong long dat lam
hé thong nodi dat.

- Nhé&n tao: Chu dinh dung cac dién cuc kim loai (bang dong la tot
nhat) chon sau trong dat lam hé théng noi dat.

- Hon hop: K&t hap 2 loai ndi dat nay.

0 pién cua mot hé thong ndi dat gom 2 thanh phan: dién tré cla ban
than dién cuc kim loai va dién tré cla khoi dat tham gia qua trinh tan
dong dién vao trong dat duoc goi la dién tro tan. Bién tré nay phu thudc
vao kich thudc, d6 chén sau va dién trd suat cla ving dat.

Pién trd suat cta dat c6 anh hudéng 16n nhat téi tri so6 cla dién trd
tdn. Do dién trg suat phu thubc vao rat nhiéu yéu to nhu: loai dat, thoi
ti€t, d6 chat,...(trong d6 dac biét luu y dén yéu td thai tiét) nén khi tinh
toan dién trd tan, dién trg suat can dugc hiéu chinh theo hé s6é muak_.
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4.1. KHAI QUAT CHUNG

2= Pe - Km (Om)
BO tri diéncuc | PO chénsaut, m k. Ghi cha
Thanh ngang 0,5 4,5-6,5 Khi do am 1y tri s6 18n
0.8 16-3 va nguagc lai kho [ay tri
- sO nho
Coc thang dung 0,8 1,4-2
Pham vi bi€n ddi Tri so ¢6 thé ding
STT Loai dat cla dién tré& soat khi thiét k€ so
(Cdm) bo({im)
1 Than bin 10 =30 20
2 Dat vron 40 40
3 C at 400 =1000 700
4 Datpha cat 150 =400 300
5 Datsét § =70 40
i b atpha sét 40 =150 100
T Datda voi 1000 =2000
42
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4.2. MUC PICH-Y NGHIA CUA BAO VE NOI DAT

d Muc dich:

» Nham gidm dong dién qua nguoi dén trj sO an toan;

» Tang dong dién su cd pha-vé dé cac thiét bi bao vé qua
dong truyén thong (CC, ATM, BVRL) cat phan tu nay ra khoi
mang dién, an toan cho nguoi va thiét bi.

Y nghia: Khi cach dién giitra pha va phan t binh thuong
khéng mang dién bi héng, ndi dat sé duy tri 1 dién ap gitra
cac phan ti nay vdi dat nhd sé an toan cho nguodi cham
phai.

(Xét vi du ching minh)
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4.3. CONG THU'C TiNH BIEN TRO NOI AT

(xem phu luc 1)
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4.4. TINH TOAN, TK VA LAP BDAT HT NOI AT

B1. Thu thap soé liéu
* Loai mang dién cung cap

= X4c dinh vij tri va dién trd suat cla viung dat sé thuc hién no6i dat bao vé

B2. Xac dinh dién trd ndi dat yéu cau R, (dua vao quy pham phu lyc 1)

B3. Du kiém céc loai dién cuc dung trong hé thong n6i dat sau dé ap dung
cong thirc tinh toan dién trd ndi dat (theo phu luc 1).

B4. So sanh tri s6 dién trd tan tinh toan dugc ¢ B3 vai R, .. Néu:
* R;; <R, —» Chuyén sang B5.

* R;; > R, -~ Céanténg s6 lugng dién cuc va tinh lai B3 sao dé dat R,..
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4.4. TINH TOAN, TK VA LAP BAT HT NOI AT

B5. V& mat bang, mat cat cla hé théng noi dat va hinh vé hudéng dan thi
cong, lap dat

B6. Lap dat it

Thanli dio

T

ThE wim cadsl4+ 1Bnim

~husae vl del A0wdirn

d

[=2-3dm
Thunh ngung
ThD irin 11:!:{1(: ﬁrn*l__il'
=tk d=20 MWheon lnare

Kal e 00w Gl G

-

B7. Kiém tra
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4.5. PHAM VI AP DUNG VA 10 DIEU CAN LUUY
KHI THUC HIEN BAO VE NOI AT

4.5.1. Pham vi ing dung

Pham vi ap dung

/ \

Mang cao ap Mang ha ap
(U>1000V) (U<1000V)
Moi loai mang Mang TT noi dat Mang TT céch dién
dién déu phai ap |
dung Dung BVNDTT » Khi dlén ap > 150V

Khi dién ap < 150V

A

+ N.Xuéng nguy hiém vé ATD
+ N.Xuéng nguy cao chay n6 cao
+ C4c thiét bi dat ngoai troi
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4.5.2. MOt so diéu can luu y khi thuc hién BVND

Q Po6i véi nhiing ving dat co dién trd suat 16n, c6 thé st dung cac giai
phap sau:
> Lai dung thém cac dién cuc ndi dat tu nhién
Thay dat goc c6 dién tré suat cao bang dat méi co dién tré suat thap hon
S& dung mudi an
SU dung héa chat dé gidm dién trd suat cuc bo:
- Vat liéu tang cudng tiép dat GEM (Earth Enhancing Metarial) gom céc ion
dan dién va hat dat min.
- Hop chat tdng cuong tiép dat EEC (Earth Enhancing Compound) gém 2
thanh phan dang bo6t: Sumfat dong (15%) va Sudium Ferro Cyanide (85%)
hoa vao nudc va rai vao ho chén dién cuc noi dat.
- Héa chat San-Earth (Nhat ban)
» CoOng nghé no6i dat tang sau
0 NGi dat dang thé
Q Viéc kiém tra dinh ky HTND: 6 thang/lan

YV V V

08/18/12 43



Cau hai va bai tap 6n tap chuong 4

1. Cac loai ndi dat trong hé thong dién? %
2. Muc dich, y nghta, trinh tu tinh toan va pham vi ; EE

1 ‘ ‘ ‘

ap dung cuia bdo vé noi dat? 45,.23@\;
3. Tinh toan no6i dat lam viéc va no6i dat an toan
cla mot tram bién ap 630kVA/35/0,4kV? Biét:
P4 = 100Qm & mua kho.
Ro ]
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chuong 5. BAO VE NOI DAY TRUNG TiNH

|

5.1. KHAI QUAT CHUNG % ﬁ Uo = 230V —u
I !
d Khai niém: BVNDTT la thuc hién i -

|
| PE N
n6| cac phén tl]' binh thu‘bng th)ng 400 V230 V l i
mang dién ap (thudng la voé, khung
may) vdi day trung tinh clda mang ha
ap 3 pha 4 day c6 trung tinh noi dat.

d Muc dich: Nham bién su cO cham :
vo thanh su c¢6 ngan mach 1 pha, d€ |
cac thiét bi bdo vé (CC, ATM) dé }

' Exposed

part

dang cat cac thiét bj bi su' c6 cham vé =
- NS X R, L
ra khoi mang dien se an toan cho m
\:-' i:rﬂ'.—' "'_ | : ..{J
ki!.‘.""' AR 1E .

T
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5.1. KHAl QUAT CHUNG

Jd Pham vi dp dung:

» S dung trong mang dién 3 pha ha ap co trung tinh noi dat;

» Mang dién 1 pha ha ap c6 1 day noi dat (nudc ta);

> Két hop BVND va BVNDTT

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

v Can c6 n6i dat 1ap lai trén cac doan day trung tinh 280-300m (NOi dat
véi dién tré nhd hon 1 cap so vai déu ngudn-xem PL3); riéng néu dung
cap 3 pha 4 day thi khéng can ndi dat lap lai.

v Khéng duoc dat thiét bi dong cat, bao vé trén day trung tinh. Mudn cat
phai cat dong thoi ca day pha.

v’ Lap dat BVYNDTT cling nhu BVND, can ndi cac vo, khung may trong
cuing 1 nha xudng véi nhau va ndi véi day trung tinh (xem hinh vé).
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5.2. MOT SO PIEU CAN CHU Y KHI THUC HIEN BVNDTT

m -.-
b bir=y))i-pasF e &
l S~ 0\
it BN AN
I ll:iih,ji'u”!ih; @
7 .
'}
h
0
— e zmre o s creeem o)
T
i o l'I
ul u L
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Cau hai 6n tap chuong 5

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

2. Tai sao do6i véi mang dién ha ap 3 pha trung tinh no6i dat,
ngudi ta lai dung BVNDTT thay BVND?

3. Nhiing diéu can cht y khi thuc hién BVNDTT?

08/18/12 53



Chuong 6. BAO VE CHONG PIEN GIAT BANG RCD

6.1. KHAl QUAT CHUNG
6.1.1. Cau tao va nguyén ly lam viéc cua RCD
a. RCD 3 pha:

""‘i‘ ;\i \i—-—'—"_:::' ~ g |
________ |
i
i
|
|
|
|
|
|
|

No aux. power
required

: . S S 1 !
Pl
AT ﬁa—\% |
!Detection L. L H |
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6.1.1. Cau tao va nguyén ly lam viéc cua RCD

a. RCD 3 pha:

il

|

%4
7

i > i =0

=2no tripping

08/18/12

1L

300/ 3500 mA

i > ) #0 S fault
L 2 tripping
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6.1.1. Cau tao va nguyén ly lam viéc cua RCD

e

b. RCD 1 pha:

Contacts _ / Ay Mecanism
[/
':I

pushto toroid
test circuit .: 1
i I 7 -
||| | Electronic
'“[I] I o
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“* Cai dat gia tri tac dong:

R MERLIN GERIN

T Vigirex
- - RHa9M

Nz

—OHESET @on

£ @fault
—OTest

il a2s. 0 0.5

0.4 5 015 B

Tast no trip 01 L] 0,06

fuid 3ﬂ ] 45

\l’ I ¥ .f..

| A : T

i

A

% |an {A) Al (8]

Ngoai chirc ndng chéng dién gidt RCD con c6 thé chéng duoc chdy né
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6.1.2. Cau trac mang dién (theo IEC 364-3)

TT system

: | L1
=" *r— L2
. -rm-J - L3

_N

RN~ Ru~ ]

08/18/12

IT system

I |

=

TN system
L1 Ty P | '
T L1
. B :
; L L3
N RSk Shoudin) o= PEN

[
| ——

PE
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6.2.1.Sodd TT

6.2. THUC HIEN RCD TRONG CAC SO PO

. W S P
; ’— L2
IAn < U— %I ﬁ J' . h3
R ''''' T — P—
LAn Maximum resistance of the sarth electrode > RCD
(50V) 25V)
3 A 16 O} g
14 EO T} 2g 0]
500 mA 100 2 B0 O]
S00 mA 165 02 g3 0]
30 mA 1666 ) 833 0 T
r+ s 9 9o @ ‘.
RMT RUY . |
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6.2.1.Sodo TT
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TT system, exercise 1

1) Tinh dong dién su c6 1.?
2) Tinh dién &p ti€p xac U,,?

3) bat IAn cua RCD la bao nhiéu?
- B0 nhay (sensitivity)?
- (ThaQi gian tré) time delay?

4) Néu dung RCD c6 |, = 30mA thi dién tré

noi dat vo thiét bi bao nhiéu dé khi cé dong
cham vo RCD sé tac dong.

08/18/12

HE—

1
wovmo XXX

b

Exposed
Q1 D conductive

L1
L2

L3

BEEERE™E
|

| mll Ijz
'|

' load 1|

+ o0
el
=
=
o2 |
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TT system, exercise 1

1) Bién ap phala U, = 230V. Do d6 dong dién

su cO la: %' e . .
o TR 4 2
|, = 230/(4+6) = 23 A | fr—— E
2) Pién ap tiép 3<0c U= 23\x6 = 138V. Dién ap 400V aih \% %*Ja* |
nay nguy hiém cho ngudivi U, >> U, . ! |
A | [P
3) -bonhay: I, <U,/Ru M- Exposed
conductive
Upe,= 50 V — 1,,< 8A; 2 L e
_ | |
Tt 20 et U 1 ﬂN
- Thoi gian tré: tuc thoi I, <—% |L — :
4) Tra theo bang hoac tinh theo: R, R Ry v
0 0

08/18/12
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TT system, exercise 2

TT system, exercise 2

400/230 V

Rn=20Q <=

> -
1 2
L L
Rul=050 Ruz=20

08/18/12

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?
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TT system, exercise 2

Earth-fault study
1) Is earth-leakage protection ensured for various 400/230 V
insulation faults?
1 1,f= 2%33_5 =92 A 2 1,f= 22302 =087A RN=207%"
3 1,f=92A0rb7A, \"'
2) What are the different values of touch voltage Uc? 3 CD—-'I
1 Uf=05x92=46V, 2 U,f=57x2=118V .
3 Usf=max (Uf,, U,f)=115V | ’ l— i
Note. U, = 50V, U,f is not dangerous !
3) What are the various IAn settings on the RCDs? | \-—---, \‘----
- sensitivity? | |
For protection lAn, < U, /0.5 =100 A, 1An, < 25 A, D
|An, < min (100A, 25 A) =25 A e I -
For discrimination 25 A > |An, > 2 max (lAn,, [An,) |1 | 2
Exemple. IAn; =10 A (<25 A) - IAn,=3 Aand [An,= 3 A, < 4
- time delay? Rul =050 Ru2=20
RCD1 = 300 ms, RCD2 & RCD3 instantaneous

—_—m——

08/18/12 64



6.2.2.Sodo IT

1 Khi chi c6 cham dat mot
diém

> Ngudi ti€p xtc khéng nguy hiém

» Dong cham dat nhd, khong c6
kha nang gay hoa hoan

» Chi can lap bd phan cadnh bao

Devices for first fault
RCDs

Tl e By

Typical leakage currents following a first fault

System leakage capacitance (uF) | First-fault current IAn setting
1 70 mA 300 mA

5 360 mA 1A

30 217 A 5A

Standardised rule
IEC 60364-5-53: The RCD current settings must be greater than
twice the first-fault current
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6.2.2.

d Khi cé 2 diém cham dat

Trd thanh NM 2 pha, cac thiét bi
qua dong (CC, ATM) sé tac dbng.

08/18/12

SodolIT

. L1
L2

)

PE




6.2.2. So do TN

a. Sodé TN-C: Pay la mang 3 pha 4 % ''''' R

i | . L1
day =i :
PEN = PE+N e ey

Khdéng dung dugc RCD
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6.2.2.

b. So dé TN-S

'h_____'i — L1
% . - L2
. L3
1 + N
—— A— o PE
RCD D
:|_ '-_ _l_ -_ _-__ﬂ_i
Rn =~ ]___ o _!

08/18/12

Sodo TN
c. Sodé TN-C-S

| '_'_I|

| P — — L1 Y L1
U e ’ L2 * L2
% A e e - L3 * L3
I pen| T
XXX X X X
\\ A\
RCDC D
T'._'._'._'PT IRERES
Rn = ]_ _________ _l I|_ _________ _n|
68



c. So dé TN-C-S (Cha y)

TN-C TN-S 5 x 50 mm?
t t L1
’ » > L2
r . . R R Ls
. 3 . 3
PEN 1 1 PE
FE q S
6 mmé 16 mmé 16 mme
‘ | PEN
Bad Bad
s, ra
Ry
- TN-C scheme not permitted
- downstream of TN-5 scheme



Cau hai 6n tap chuong 6

1. Cau tao va nguyén ly lam viéc cia RCD?

2. Céc loai mang dién theo tiéu chuan quoc té va viéc thuc
hién RCD trong cac so do nay?
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Chuang 7. CAC BIEN PHAP AN TOAN KHAC
(Phong ngua rui ro)
7.1. CAC BIEN PHAP KY THUAT
BiOn ph,p phng ngoa riii ro

Pam bado tot cach dién cla
day dan, thiét bi

Can dam bao khodng céach, bao che,
rao chan cac bd phan mang dién

Theo quy dinh I
Theo quy dinh I
Ha thap dién ap, cach ly I
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Chuong 7. CAC BIEN PHAP AN TOAN KHAC
(Phong ngua rui ro)

1) Pam bao tdt cach dién ctia day dan, thiét bi:

= DAy dan: Boc cach dién bén ngoai: g
e
A

= Thiét bi dién: S& dung céach dién kép:

Ky hiéu
Ph g
o |
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Chuong 7. CAC BIEN PHAP AN TOAN KHAC
(Phong ngua rui ro)
2) Pam bao khoang cach, bao che, rao chan cac bé phan mang dién:

=  Ppam bao khoang cach: BE& tranh va cham vd&i b0 phan mang dién, quy
dinh: nsusted

walls

Insulated
obslacles

Khoing cach quy dinh tranh va cham toi thiéu theo e¢ap dién ap, m
Pén 15kV Dén 35 KV Dén 110 KV Dén 220 kV Dén 500KV
0.7 1,0 1,5 2,5 4,3
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2) Pam bado khodng cach, bao che, rao chan cac boé phan mang dién

 Bao che, rao chan: D& gay trd ngai, cach ly véi bd phan mang dién
» Cao ap:

\

Tan chan kin

Long chan

Chan ludi DCL
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" Bao che, rao chan: D€ gay trd ngai, cach ly véi bo
phan mang dién (tiép)

> Ha ap:

08/18/12 75



Chi s6 IP theo IEC 60364-5-51

Note: the IP code applies to
electrical equipment for
voltages up to and including
72.5 kV.

IP 2

Code letters
(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 c6 IP44

08/18/12

Element Mumerals || Meaning for the protection Meaning for the
or lstters || of equipment protection of persons
| Codeletters [[ IP | \
Chong lal den gan tu
cac phan tlr nguy hiém
First Against ingress of solid foreign Against access to
characteristic abjects Chong lai vat ran tir ngoai vao || hazardsus parts with
numeral 0 inon-protectad) inon-protectad)
S6 dic trung 1 # B0 mm diametar Back of hand Mu ban §
th(r nhat 2 # 12.5 mm diarmetsr Finger
3 # 2.8 mm diamstar Tool  Dung cu
4 # 1.0 mm diamatar Wire
5 Dust-protectsd Wire
L Dust-tight Bui khong thé xam nhap vao| | Wire
Second Against ingress of water with
characteristic harmful effects
mumeral i (non-protected)
. Vartizally dripping  Chéng dugc giot n{ibc roi thang din
S6 ddc trung | o by F'F: g 9 9 g dung
thi 2 2 Diripging (157 titted)
3 Spraying Chéng dugc phun nudyg
L] Splashing Chéng dugc phun nud¢|moi phia
5 Jatting Chéng dugc phun nuéc fhanh tia
2 Powarful jetting Choéng dugc phun nudt ap luc
7 Temparary immersion  Chéng dugc ndam nudc chdc lat
8 Continuous immersion  Chéng duoc ”91

m nudc duy tri
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*CHZ SOA BAUO VEA (NOA KIN)
IP#X

KHAINABG NGAR VAR RAE KHAINAEG NGAR NOOO

Khoag baa vea Khoag baa vea

nga@ chaé vaé> 50 mm giof n6o6a roi thadg hong
ngaa chaa vaf> 12 mm giof n6oa roi xiea 15 hoa
ngaa chaa vaf> 2.5 mm giof n66a moa roi 60 noa
ngaa chaa vad> 1 mm nooa taf vao

ngaa chaa bui baé Tia n66a phun vag

o O A W DD = O] #=#=

ngaa chaa toam boa song n6da dap vae

bongap trong néoa

O ~N oo O A W MM = O] X

Bongai trong ndoa
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= Bao che, rao chan: D& gay trd ngai, cach ly vGi bo
phan mang dién (tiép)
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3) S dung bi€n bao, khéa lién déng

08/18/12

ZONE de TRAVAIL

PE

1
\

i1
)

1




4) Su dung phuong tién, dung cu an toan
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4) Su dung phuong tién, dung cu an toan
Vidu
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5) St dung may bién ap cach ly

Ph
230V < 230V
N

Ph
230V < 12/25/50V
N

Ph — |
230V jZ 5/12/15V =
N AN

PE

08/18/12

1230 V7230V |

——————————
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Chi y

SOparation des circuits

Ph

May bi€n ap biét 1ap hay cach dién

230v < 230v

~ ~2 —
Moi nguy hieém khi /k

ti€p xiic truc tiép

08/18/12
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7.2. CAC BIEN PHAP TO CHUC

Ludn phai cé y thirc chap hanh nghiém chinh noi
quy, quy dinh cUa co quan; quy trinh, quy pham;
tiéu chuan dé ra.

Vi du: Lam viéc theo phiéu cong tac

PHIOU THAO T.C

Nguy...ooovevenneen Théigian b3t ®CU........cccuveevunnnnnn...
Théigian kOt théc...........ccuveeu......
NhiOm vé: C3%t ®iOn vu néi ®Et ®-éng dOy sé 2-110kV.
Trxnh tu thao t,c:
1.C#tm,ysé -................
2. KiOm tra tring th,i c%t cfia m,y c%t ®iOn.
3. KiOm tra c ,ch ®iOn ciia dao c,ch ly ®-éng d©y.
4. C%tdao c,ch ly ®-éng dOy.
5. §dng dao néi ®Et cfia ®-éng dOy.
6. C3t dao c,ch ly thanh gdp cfia hO théng thanh gap....
Ng-éi thao t,c Ng-éi duyOt
KY KY
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Chuong 8. XU LY, CAP NGUOI Bl BIEN GIAT

3 Khi thay ngudi bi tai nan dién giat, bat c(r ai cling phai c6
trach nhiém tim moi bién phap dé clu ngudi bi nan.

d Viéc xu ly, cap clu cang tién hanh nhanh thi ty & nan nhan
dugc clu sbng cang cao.

4 Theo th6ng ké, trong 1 phit néu nan nhan dugc tach ra khoi
nguon dién va dugc cap cuu Kip thai thi ty 1€ ctu song 98%,
nhung néu dé dén 6 phut ty Ie nay chi la 10%.

d Viéc stir ly, cap clu nguoi bi dién giat ding cach can thuc
hién theo 2 budc co ban:

» Tach nan nhan ra khdi nguon dién, va

» Cap clu nan nhan ngay sau khi tach ra khoi nguon dién.
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8.1. PHUONG PHAP TACH NAN NHAN RA KHOI NGUON PIEN
Can phai phan biét nguoi bi dién giat & mang dién cao ap hay ha ap
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8.2. PHUONG PHAP CAP cUU NGUOI BI BIEN GIAT
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Chuong 9. PHONG CHONG PIEN TU TRUONG
(Jackie LaMuth - Ohio University)

 Pién tu truong (Electromagnetic Fields; EMFs) la gi? Dong dién la nguyén
nhan sinh ra dién ttr trudng. Dién tu trudong dugc phan lam 5 loai theo tan so
cua no:

* Loai ELF (tan s6 cuc thap; extremely low frequencies) - cac thiét bi dién gia
dung, duong day dién.

« Loai HF va LF (tan s6 cao [high frequencies] va tan so6 thap [low frequencies]) -
song radio AM

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

« Loai VHF (tan so rat cao; very high frequencies) séng tivi va radio FM

* Loai SHF (siéu tan so; super high frequencies) tan s6 clia microwave

« Con nguai tiép xtic voi EMFs nhu thé nao?

. Con ngudi ti€p xuc véi nhiéu ngudn EMFs khac nhau, trong dé c6 nguon tu
nhién va nguon nhan tao, do dé rat khé xac dinh mai lién hé liéu luong - hau
qud cla mot nguon EMFs duy nhat nao do.

. Trong tu nhién cac EMFs duoc tao ra baéi qua trinh sam chdp va tu trudng
cUa Trai dat.

. Cac nguon EMFs nhan tao sinh ra rr qua trinh sdn xuat, truyén tai va s
dung dién.
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Chuong 9. PHONG CHONG PIEN TU TRUONG

« Tac dong cta dién ti trudng dodi véi co thé nguoi:

* NE&u ngudi tiép xuc véi nhiéu nguon dién tu truong khac nhau va cuong
d6 16n hon gidi han cho phép kéo dai sé dan dén dén. Su thay d6i mot
sO chlrc néng cla ca thé, trudc hé 1a hé than kinh trung uong (chu yéu
lam r6i loai hé than kinh thuc vat va hé thong tim mach). Su thay doi nay

c6 thé lam:

*  Nhdc dau, dé mét mdi, khd ngl hodc budn ngtl nhiéu, suy yéu toan
than.

* Lam cham mach, gidm ap luc mau, dau tim, khé tha, 1am bién doi gan va
la lach.

* Ngoai ra, nang lugng dién tU trudng tan so cao (trén 50-60Hz) goi la blc
xa ion, N6 c6 du nang lugng dé tach electron ra khdi nguyén ti. Tia X ¢
dd nang luong dé pha huy cac phan t&r ch(ra gene. Néu con ngudi ti€p
xc nhiéu vGi buc xa ion cé thé bj ung thu, bién d6i mau, gidm su thinh
mdi, bi€n d6i nhan mat.
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Chuong 9. PHONG CHONG PIEN TU TRUONG

* Bién phap phéng choéng dién tir truong:

e Tuan thd nghiém tlc cac quy tac va tiéu chuan clia nganh va nha
nudc.

« Khong diing qua gan cac ngudn phat sinh dién tur trudng, sé co thé
giam dugc phan 16n cac anh hudng.

« Kho6ng nén ngl gan cac thiét bi dién, dat biét la cac thiét bi c6 motor.

*  Gilr khoang cach vai dau may video it nhat Ia 18 inches (18*2,54cm),
hay tat dau may khi khong st dung. Khéng ngoi gan phia sau hoac
bén canh man hinh vi tinh (tham chi khi cach mét vach phong).

« NEu co thé hay tat thiét bi sudi giudng, chan dién, trude khi di ngu.

« Gilr khoang cach vai feet (1 feet = 12 inches) do6i vdi ti vi (k&€ ca moi
chiéu)

* Han ché sir dung chan dién va may say téc
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