TAI LIEU TAP HUAN AN TOAN PIEN

DAY LA NOI DUNG VAN TAT DUNG LAM SUON DE TAP HUAN THO DIEN MOI/ ON LUYEN
DINH KY 1 NAM MOT LAN CHO CAC THO DIEN, CAC CHI TIET VA NANG CAO SE NAM TRONG
CAC BUOI THAO LUAN VA PHAN TICH THUC TE. NOI DUNG TAI LIEU VA CHUONG TRINH
NAY CHI TAP TRUNG VAO PHAN TICH VA AP DUNG, KHONG DI VAO VAN BE TINH TOAN, DO
PO MOI TINH TOAN CAN TIM HIEU KY O CAC TAI LIEU VA THAM KHAO KHAC.

NOI DUNG

Phan I: C4c khai niém co ban vé an toan dién.

Phan II: C4c bién phap bao vé an toan

Phan III: An toan trong trudong cao tan, tinh dién va bao vé chdng sét.
Phén phuc luc: Céc tiéu chi lua chon mang n6i dat (TT/TN/IT)

(Phan An toan trong trudng cao ap/ cao thé: khong nam trong nodi dung nay)
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Nhu céu dao tao huan luyén cép thé an toan dién:

Vién Pao Tao Béi Dwéng Can Bé Xay Dwng

VPGD: P922 Tda HH2A Linh Bam, Quan Hoang Mai, TP Ha ndi
Website: https://vienxaydung.edu.vn

Email: vienxaydung.edu.vn@gmail.com

Hotline: 0904.889.859 ( Ms.Hoa )

Nhu cau dao tao huén luyén cap thé an toan dién: 0904.889.859 (Ms.Hoa)
Website: https://vienxaydung.edu.vn
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Phan I
CAC KHAI NIEM CO BAN VE AN TOAN PIEN

I. KHAI NIEM CHUNG

1. Bi dién giat (electrical shock): la tinh trang xudt hién dong dién chay qua nguoi.

N6 s€ gay nén nhitng hau qua sinh hoc lam anh huong dén cac chitc nang than
kinh, tuan hoan, h6 hdp hoac gay bong cho nguoi bi nan.

2. Cham truc tiép: xay ra khi nguoi tiép xtc truc tiép véi day dan tran mang dién
trong nhitng tinh trang binh thwong.

3. Cham gidn ti€p: Xay ra khi nguoi tiép xtic voi phan mang dién ma lac binh

thuong khong c6 dién, nhung do moét ly do nao d6 tré nén mang dién. (VD: cham
vao vo dong co dién, tu dién bi hong cach dién, cham vo, ... ma khong cé bién

phap bao vé)

II. PHAN TiCH THONG KE NGUYEN NHAN

Bang Thong Ké Mot S6 Truong Hop Bi Dién Giat

Céc yéu td lién quan .ATi i< bi
dién giat (%)

* Theo cap dién ap:

U <1000V 76,4

U > 1000V 23,6
* Theo trinh d0 vé dién:

- Nan nhén thuc vé nghé dién 42,2

- Nan nhan khong c6 chuyén moén vé dién 57,8
* Cac dang bi dién giat:
1. Cham tryc tiép vdo dién 55,9

- Do v0 tinh, khong phai do cong viéc yéu cau tiép xtc 6,7

- Do cdng viéc yéu cau tiép xic véi day dan 25,6

- Bong dién nham liac dang tién hanh stra chira, kiém tra 23,6
2. Cham gidn tiép vdo b phdn kim loai ctia thiét bi bi cham vo 22,8

- Luc thiét bi khong dwoc ndi dat 22,2

- Ltic thiét bi cd noi dat 0,6
3. Cham vdo vé\t khong phdi bang kim logi c6 mang dién dp nhw cdc tuong, cic 201
vdt cdch dién, nén nha, ... !
4. Bi chén thuong do ho quang sinh ra liic thao tdc cdc thiét bi déng cit 1,2

( Bang 2.1)

Nhu cau dao tao huén luyén cap thé an toan dién: 0904.889.859 (Ms.Hoa)
Website: https:/ivienxaydung.edu.vn
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= Nguyén nhan:
- Trinh d6 t& chtic, quan ly cong tac 1ap dat, xay dung, stra chita cong trinh dién chua

tot.

- Vi pham quy trinh ky thuat an toan, dong dién khi c6 nguoi dang stra chira, thao

tac van hanh thiét bi khong dung quy trinh...

- Xem thuong su nguy hiém caa dién khi thao tac, van hanh hé thong dién ¢ cap dién
&p ha th& (< 1000V) — 220/380V. O c4p dién &p nay ngudi van hanh tiép xtic nhiéu

nhat.

III. CACBUOC CAN TIEN HANH KHI XAY RA TAI NAN DIEN:

U <1000V
1 Cach ly nguoi bi nan khoi nguén dién: C4t cau dao, CB hoic dung vat cach dién
1dy day dién ra khoi nan nhan...
” Né&u nan nhan bi ngat, can cap cttu tai chd sau 1-2 phtit bang cac bién phép ho hap
nhan tao. (cho tdi khi biét nan nhan khong con kha nang song), ...
3 Quan sat hién treong dé€ xac dinh nguyén nhan
4 Tim bién phap dé khic phuc nguyén nhan gay tai nan, tranh phat sinh lai, 1ap ho
so bdo cdo mot cach trung thuec.
U 1000V Can khan cap bao cho ngudi ¢ trach nhiém va chuyén moén dé cat ngudn dién lién
quan.

X
N

(Bing 3.1)

Cau hoéi thao luan:

- Aisé la ngroi chui trdch nhiém bdo cao?

- Nguoi ¢6 trach nhiém va chuyén moén dé cat nguén dién >1000V la ai?

- Néu nan nhan chua bi ngat thi ta phai lam gi?

- Khi déng/cat thiét bi déng cat, thi ltic nao dé phét sinh ho quang nhat?

- Hb quang chi sinh ra khi déng cat cac thiét bi déng ngat thoi hay con trong tinh

hudng nao nira khong?

- Khi tiép xtc véi vat mang dién, ta co bi dién giat hay khong? Khi nao ta bi dién giat,

con khi nao khong?
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IV. CACYEUTO ANH HUONG PEN TINH TRANG BI DIEN
GIAT

Dién tich tiép xtc

" . .. Bién d6 dong A s e
Tong tro nguoi dién (1) Dién ap tieép xtac

Moi truong
lam viéc (5)

Tinh trang
bi dién giat

Tan s6 dong
dién (4)

Puong di cta
dong dién (3)

Céc yéu t6 anh hudng dén tinh trang bi dién giat

Théo Luan:

- Yéu t6 nao la quan trong nhat ?
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4.1 Bién do dong dién di qua nguwoi.

. Tac hai D6i Véi Nguoi
"S Thoing ké theo IEC 479-1
(mA) (Thong )
Dién AC 50-60Hz bién DC
0,6 - 1,5 | Bat dau thay té Chua c6 cam giac
2-3 | Té tang manh Chua c6 cam giac
5-7 | Bap thit bat dau co Dau nhu kim cham
8-10 | Tay kho roi vat mang dién Noéng tang dan
20-25 | Tay khong roi vat mang dién, bat dau khé tho Bap thit co va rung
50 - 80 | Té liét ho hdp, tim bat dau dap manh Tay kho roi vat cd dién va kho tho
90 - 100 | Néu kéo dai vdi t 2 3s, tim ngting dap Ho hap té liét
(Bing 4.1.1)
Cdu hoi:
1. Dién xoay chiéu nguy hiém hon hay dién 1 chiéu nguy hiém hon?
2 Tri loi:
2. Gi6i han dong dién nguy hiém theo IEC-479-1 :

Ipc <

Iac (50-60Hz) <

Céc yéu t6 dnh huwéng dén bién dé dong dién di qua ngwoi:

1.

Tong tré nguoi (Zng)

- Dién tré 16p da
- Dién tr¢é than nguoi
- Trang thai sttc khoe va sinh hoc ctia nguoi

Pién ap tiép xtic

Gioi han dong dién nguy hiém cho con nguoi cin cit vao dong dién nguy hiém, trong nhiéu
triwong hop khong xdc dinh dwoc vi phu thugc rat nhiéu vao yéu t6'bén ngoai. Mdt khic, gid
tri dién tré nguoi lubn thay d6i trong cdc diéu kién khic nhau.

Do dé, dé gi6i han mikc dg an toan, trong tinh todn, thiét ké, nguoi ta thuong si dung dai
lwong dién dp cho phép. (Ue)

Gid tri dién dp cho phép tuy thudc vao tirng tiéu chudn qudc gia.
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bién ap t6i da cho phép (Ucp)
Theo tiéu chuan Theo tan sO Nor;l;ho Noi dm w6t
. AC 50V 25V
Ba Lan, Thuy S§, Dtec, IEC
DC 120V 60V
‘ . AC 24V 12V
Ha Lan, Thuy Dién
DC 50V 25V
R AC 50 V 25V
Viét Nam
DC 80V 50 V
(bang 4.1.2)

3. Dién tich tiép xuac:

=> Dién tich tiép xtic cang 16n, cang nguy hiém

4.2 Thoi gian tié€p xtic

Thoi gian tiép xuc cang lau, dién trd than ngwoi cang bi giam thap hon do qua trinh

phan hay 16p da va hién twong dién phan phat trién.

Thoi gian tiép xtc t6i
Uac (V) | Udc (V) da cho phép
(theo IEC 634-4-4.1)

50 120 2 5s
75 140 1s

90 160 0,5s
110 175 0,2s
150 200 0,1s
220 250 0,05
280 310 0,03s

(Bing 4.2.1)
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4.3 Puwong di cua dong dién qua nguoi

Cac thi nghiém trén dong vat xac dinh leong dong dién di qua tim nhu sau:

Duong di cta Ing Tilé Ing di qua tim
Tay- Than - Chan 3,3 %
Tay phai - Than - Chan 6,7 %
Tay trai - Than - Chan 3,7 %
Chan - Than - Chan 0,4 %
(Bing 4.3.1)

= Kétluan: trinh trang nguy hiém nhat xay ra khi bi dién giat 1a

4.4 Tan s6 dong dién

, Gibi han dong dién nguy hiém
Tan 86 - F (Hz) | I_lirﬁit (ﬁlA)g ’

0 50

10 20

20 12

50 10

60 12

70 14

100 20

500 50
1000 80

(Bing 4.4.1)

4.5 Moi treong lam viéc

Ghi cht c4d nhan:
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Phan II

CAC BIEN PHAP BAO VE AN TOAN

T6 chire
C Con nguoi Thiét bi )
K§ thuat
SELV, Bao ho/ v RCD, Cac bién
PELV, cach dung cu ca Noi dat MCCB hap Khéc
ly nhan s phap

A. BIEN PHAP TO CHUC

1. Yéu ciu d6i v6i nhén vién lam viéc truc ti€p vai cac thiét bi dién:

- Tubi: > 18 tudi

- Stic khoe: phai qua kiém tra du stic khoe, khong bi tim, mat nhin rd.
- Chuyén mén: phai c6 kién thitc, hiéu biét chuyén moén vé dién, hiéu rd cac so d6 dién

va c6 kha ndng ting dung cac quy pham vé ky thuat an toan dién, biét cap ctru nguoi

khi bi dién giat.

2. T6 chitc 1am viéc

a) Phiéu giao viéc/phiéu cong tac:

Phai ¢ phiéu giao nhiém vy, giao viéc ghi ro:

O

o O O O

N&i dung cong viéc
Dia diém

Thoi gian

Yéu cau bac tho

SO nguoi cung lam viéc




o Mbi truong lam viéc

( nﬁng/mwu; trong nha/ngoai troi; cao dp/ thip dp; trén bo/ngoai bién; ...)
o Trang bi bao hd/dung cu t5i thidu bat bude

(ung, gang tay, sao cdich dién, noi dit, ...)

O

e Tuy theo mirc dd nguy hiém ctia cong viéc ma sé c6 cac phiéu giao viéc khac
nhau véi ndi dung va yéu cau khac nhau.

e Tat ca phai c6 ky giao-nhan.
e Phiéu giao viéc/ phiéu cong tac phai cé it nhat 2 ban:

- Mot ban dé€ 6 phong quan ly giao viéc (VD: phong ciia gidm sit/ xwéng

truwong)

- Mot ban giao cho nhan vién thi hanh.
Céc phiéu cong tac phai duwgc nhan vién chuyén mon kiém tra. Khi tién hanh cong
tac, chi c6 nguoi chi huy méi cd quyén ra 1énh lam viéc.
Truée khi 1am viée, nguoi chi huy phai hudng dan truc tiép tai chd vé noi lam viéc,
ndi dung cdng viéc, nhitng chd cé dién nguy hiém, nhitng quy dinh vé an toan, chd
can noi dat, can che chén, ...

b) Kiém tra trong thoi gian giao viéc
Tat ca cac cong viéc can tiép xuc voi mang dién, can treo cao, lam viéc trong phong
kin phai c6 it nhat 2 nguoi. Nguoi lanh dao la tho bac cao chi huy, theo doi va kiém
tra cong viéc. Tuy nhién, khi cong viéc qua phtic tap, can thg bac cao tién hanh thi
nhan vién/ ky su giam sat phai theo doi. Trong thoi gian tién hanh cong viéc, nguoi

theo doi khong phai lam bat ctt cong viéc gi ma chi chuyén trach vé cac nguyén tac
ky thuéat va an toan cho t0.

B.CAC BIEN PHAP KY THUAT

1. TRANG BI BAO HO VA DUNG CU CA NHAN

Trang bi bao h ca nhan dé bao vé cho nguoi van hanh, st dung thiét bi dién va dac biét 1a
nhitng nguoi lap dat, sita chita dién truc tiep.

D&i v6i nhan vién 1ap dat, sita chita dién, ngoai nhitng trang bi bao ho lao dong thong
thuong, con dwgc trang bi cac thiét bi bao ho dac chung khac nhu gang tay cach dién,

giay/ting cach dién, vong deo ngan mach, ... nhat 1 khi lam viéc véi dién trung va cao thé.
Dung cu/ d6 nghé danh cho nganh dién cling c6 nhitng dic diém riéng nhu: can/ tay cam
phai duoc boc cach dién (hodc duoc lam béng vat liéu cach dién) khong thdm nudc, khong
tron truegt. VD: tua-no-vit, baa, kim (kém): can déu duoc boc cao su, ¢d gai cao su va ¢
miéng chan/ go chan chong truot tray vao bo phan kim loai ¢ dau.

Tuy theo tiéu chudn/ quy chuan cta tirng qudc gia ma yéu cau vé trang bi va yéu cau vé tiéu
chudn/ chét luong cac trang thiét bi la khac nhau.

(Phiin nay sé tim hiéu sdu hon trong phin an toan dién khi lam viéc v6i lwéi dién cao va trung thé)




2. TRANG BI CAC THIET BI BAO VE

Céc bién phap ngéan chdn cham dién tryc ti€p doi khi van chwa dam bao do an toan nén van
c6 thé xay ra tai nan cham dién do sai s6t, nham 1an nhw hue hong cach dién, thao tac ddu noi
nham 14n, ... Nén nguoi ta trang bi thém cac thiét bi bao vé cu thé tuy theo tiing mc do an
toan va quy chuan trong dan dung hay cong nghiép.

- RCD - (Residual Current Device): Thiét bi bao vé dong ro

RCD la thiét bi bao vé c6 d nhay cao, tac dong theo dong ro véi dong tac dong cat (I_cut) >
vai mA (5, 10, 20, 30 mA, ...)

Dong ro trong RCD duoc hiéu ding nghia 1a dong khong can bang (imballanced current)
duoc sinh ra khi dong dién trong cdc day chay qua n6 khong bang nhau.

L N M6 hinh nguyén v RCD 1 pha.

1. Bo khuéch dai so lénh va co cdu tac dong co-dién
2. Cac vong day (tht cap)

N T 1 3.Loitw

4. Tiép diém thuong mo, dé€ tao dong ro gia tao (test).

Nguyén ly:

- Binh thuwong, dong dién trong diy L va ddy N la bang nhau = téng tie thong méc vong 1én quén
ddy (2) la bang khong = sikc dién dong cdm ting/ dong dién sinh ra trong cudén ddy (2) 1a bang
khong.

- Do mgt nguyén nhan nao do, VD: do cham vo kim loai cuia thiét bi = thiét bi dang ton tai mot
dién dp nguy hiém.

- Néu thiét bi cé trang bi noi dat hay khi cé nguoi cham vao thiét bi thi mot phin dong dién qua
ddy L sé chay qua v6 thiét bi qua ddy ndi dat ( hodc thin nguwoi) chacy xudng dat dé'khép kin
mach ma khong di qua ddy N dé tré ngueoc vé nguon = Dong dién trong ddy L va N khong bang
nhau nita (mat cin bang) = ton tgi sudt dién dong cam teng (nhd) trong quon ddy (2). Sdd cdm
1ng nay ty ¢ thudn véi gid tri dong ro.

- Khuéch dai — so sanh (1) sé khuéch dai tin hi¢u dién dp nay va so sanh gid tri dé véi mot nguong
ddt truede nao do.

- Néu gid tri dong ro (dong dién chay ra vo, qua nguwoi, ...) l6n hon nguwong dat, co cdu tic dong
co-dién sé tdc dong, xudt tin higu dé ngit nguon dién (VD: ngit CB)




L1

.

L2

L3

(M0 hinh nguyén ly RCD 3 pha)

Néu stt dung RCD c6 dong tac dong cét (Ieu) < 30mA sé dam bao cit nhanh nguon dién,

khong gay nguy hiém chét nguoi.

- Tiéu chuan IEC 364-4-471 khuyén cdo stt dung RCD c6 d6 nhay cao trong cac truong
hop sau:

+ CA4c 6 cam ngoai troi c6 dong dinh mtkc 32A & cac vi tri ddc biét nguy hiém

+ Céc 6 cam & noi am 1St véi bat ky dong dinh mitc nao.

+ Mach cdp dién cho cac cong truong, xe cdm trai, du thuyeén, hoi chg du lich. Bao vé
nay co thé ap dung cho mang doc lap hodc tirng nhém.

+ Cac 6 cam ngoai troi cé dong dinh mukc > 20A cap cho cac thiét bi cam tay.

- RCCB (Residual Current Circuit Breaker): 1a loai CB cong nghiép co trang bi bao bé dong
ro. Trong cong nghiép dung loai theo tiéu chuan IEC 947-2, trong dan dung dung loai
theo tiéu chudn IEC 755, 1008 va 1009 (hodc cd thé'la cdc tiéu chuin twong dwong khdc nhw
BS — ciia Anh, CFR/NEC cua USA, ...)

- RCBO (Residual Current Breaker with Over-current protection) : la RCCB két hop thiét bi
bao vé qua dong.

- FGI (Ground Fault Interrupter) : thuat ngt nay theong dung ¢ USA va Canada, hoat
dong tuong tw RCCB - FGI thuong 1a 1 module & cam-cong tac ¢ trang bi RCD.

- FGCI (Ground Fault Circuit Interrupter) : thuat ngtt nay thuwong dung ¢ USA va Canada,
hoat dong tuong tu RCBO - FGCI thuong 1a 1 module 8 cam-cdng tac cé trang bi RCD
v6i chite ndng bao vé qua dong.

- EFR (Earth Fault Relay), ELR (Earth Leakage Relay), ELCB (Earth Leakage Circuit Breaker):
Nguyén ly twong tu RCD/RCCB nhung thudng duoc hi€u theo nghia chire nang la Thiét
bi bao vé cham mat. ELR/ELCB khong c6 chitc nang bao vé dong ro (dong dién nguy
hiém di qua nguoi ,...) Céc thiét bi nay dwoc gan & dau ngudn cung cap (bang dién
chinh, bang dién phan phoi) dé bao vé: ngat dién toan bo thiét bi dang sau né (tac dong
ngat CB téng) khi c6 hién tuong mot day pha nao dé ro/ cham xudng mat/day mat. Do
nhay va thoi gian tac dong cta thiét bi nay thuong chinh dinh dwoc. (Khdc véi chitc ning
bdo vé¢ qud dong ciia CB, MCCB, thiét bi nay co thé'do va tic dong bdo vé dwoc dong cham mit
nhd - dwdi mirc ma cdc CB/MCCB diu ngudn cd thé' tic dong cit dwoc (ngdt mach).




3. TRANG BI HE THONG NOI DAT
Tiéu chuan qudc t€ IEC 60364 quy dinh 3 hé thong ndi dat (ndi mat), nhw sau:

3.1.Mang TN
Trong mang TN, ngudn duoc ndi dat, vo cac thiét bi duwgce ndi dat thdong qua day noi dat. Co
cac loai mang noi dat TN sau:

3.1.1. Mang TN-S : (S - separate, riéng biét) — 3 pha 5 day
Day trung tinh (N) va day ndi dat thiét bi (PE — Protective Earth) la tach biét nhau. Vo
cac thiét bi dwoc noi dat an toan thong qua day PE do.

Generator or

transformer
YTV L1
L VYT L2
L VYT L3
I
FE
E?Eh :_ ;;n_su_rr:er _:

(H3.1.1 : so d6 n6i dat TN-S)

3.1.2. Mang TN-C (C — Common, chung) -3 pha 4 daiy
Day PE va day trung tinh (N) la mot, goi tit 1a day (PEN). N6i mat bao vé cta thiét bi duoc
ndi vao day PEN nay.

Generator or

transformer
_F.-"'\‘.-"'\f-"-\_ . Ll
L 1 Lz
_Fz'\‘z'-\.z'\ L3
- PEM
Earth ! Consumer |

(H3.3.2: so d6 ndi dat TN-C)

3.1.3. Mang TN-C-S
La dang phtic hop gitta mang TN-C va TN-S. Tai dau nguon hay dau duong day truyén tai,
phan phdi dién, noi chwa phai n6i dat cho thiét bi, nguoi ta dung day trung tinh va day noi
dat chung lam mot cho tiét kiém, doan dau d6 la so &6 TN-C. Khi dén cac tram phan phdi cu
thé (nhw t6i tram pp ctia toa nha, van phong, nha xudng), nguoi ta tach riéng day trung tinh
hé théng va day noi mat riéng ra. (thanh day N va day PE).




Generator or

transformer
T T T . L1
LTy 1 L2
_.z'\‘z'-\.z'\ L3
.- N
PE
Earth ! Consumer |

(H3.1.3: so d6 n&i d4t TN-C-S)
D¢ an toan, khi stt dung so d6 nay, IEC quy dinh so d6 TN-C khong dugc ndm sau so d6
TN-S.

3.2.MangTT
Generator or
transformer
VYT L1
L VYT L2
LTV T L3
N
e _ = = == - — ]—_
Earth : Consumer : Earth

(H 3.2.1: so @6 ndi dat TT)

- Phuong phap ndi dat: diém ndi sao-trung tinh cudn so sdp MBA phan phoi hay may
phat sé duoc ndi truc tiép voi dat. Cac bd phan noi dat va vat dan tu nhién sé duwoc ndi
chung dén cuc noi dat riéng biét cua lwdi. Dién cuc nay co6 thé doc lap hodc co lién hé vé
dién véi dién cuc cua nguon, hai vung anh huong cta hai dién cuc nay c6 thé bao trum
14n nhau ma khéng lién quan dén tic dong ctia cc thiét bi bao vé.

- Bo tri day PE : day PE duoc bd tri riéng biét véi day trung tinh va duoc xac dinh theo
dong su ¢6 1on nhat c6 thé xay ra.

- B0 tri bao vé chong cham dién gian ti€p: dong dién sinh ra do hién tuwong cham dat/
cham vo thiét bi c6 thé sé khong du 16n d€ cac thiét bi bao vé qua dong tac dong. Do do,
dé€ bao vé an toan, nta dung RCD d€ bao vé khi cd hién tuong cham vo, dong ro, ...




3.3.Mang IT (trung tinh cdch ly, bao vé néi dit)

Generator or

transformer
--\\/‘Y--\\ L 1
L2
L3

Li 1

Consumer : Earth

(H3.3.1: so d6 ndi dat IT)

So d6 nay, trung tinh nguon sé duoc cach ly véi dat (khong duoc noi dat), hodc duge ndi dat
thong qua mot dién tro va bd han ché qua ap. Vo céc thiét bi va cac vat dan tu nhién dwoc
ndi dat toi dién cye ndi dat riéng.

Xét vé kha nang cung cap dién lién tuc, so do nay la tot nhat so véi d6 TN, TT. Do d6, nhiing
cong trinh, khu viee nao can kha néng cung cap dién mot cach lién tuc, nguoi ta dung so d6
ndi dat IT. Hé thong dién dong luc (thuong 1a hé 380V-50Hz, 440V-60Hz) trén cac loai tau
bién, gian khoan, cong trinh bién, ... rat thwong dung so do6 IT nay.

Ly do: Két cau ctia cua tau, gian khoan, ... da phan la kim loai nén dién trd la rat nho. Néu
st dung so d6 TN hay TT thi khi c6 st ¢c6 mét pha nao d6 cham dat, hay cham vo thiét bi, vo
tinh sé tro thanh su c8 ngan mach (gidng nhw cham day pha va day trung tinh). Dong dién
su 8 d6 sé rat 16n lam thiét bi bao vé ngan mach/ qua dong tac dong bao vé va dién bi ngat
ngay lap titc. Hoéc kha ning gay hoa hoan 1a rat cao do dong ngan mach sy ¢ nay rat 16n.
Néu ta ap dung so d6 IT, trung tinh cach ly, thi khi xay ra sw ¢ cham mat chi @ mot pha nao
d6 thi dong ngan mach su c8 1a rat nho, hodc bang khéng (néu cdch cich dién ciia MF, MBA,
ddy cdp, .. lj twong bang v ciing, thi dong ngin mach nay bing khong). Dong ngan mach sw ¢8 c6
gia tri nho nay khong du lam cac thiét bi bao vé qué dong tac dong bao vé > hé thong dién
van hoat dong, van cung cdp dién cho thiét bi. Cac thiét bi bao vé ngé’m mach/ qua dong chi
tac dong bao vé khi c6 sy ¢d cham mat trén mot pha tié€p theo.

Vi ddc thu nay nén trong mang IT, nguoi ta trang bi cac thiét bi bao dong va kiém tra cham
dat d€ bao dong ngay khi cd su ¢d cham dat pha tht I d€ ta kip thoi xtir ly. Mot trong nhiing
thiét bi don gian hay dwoc dung la so d6 den ki€ém tra cham mat sau:

L1
2
QD :

N
D3] D2] D1

TR

Hinh KTCM1 : so db kiém tra cham mass trong mang IT

Nhu cau dao tao huan luyén cap thé an toan dién: 0904.889.859 (Ms.Hoa)
Website: https:/ivienxaydung.edu.vn
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Céc den D1, D2, D3 la cac dén gidng nhau

O trang thai binh thuong thi ca 3 dén déu séng nhu nhau. Néu khéng nhan ntit ET ma den
nao dé sang hon, mo hon so véi cac dén con lai thi do dién 4p gitta cac pha khong can bang,
hay cac bong den cé van dé nao do.

Khi xay ra su c¢6 cham dat (hodc cach dién ctia 1 pha nao dé xudng thdp) — VD: pha L1, thi
khi nh&n nat thir ET, dén D1 sé bi mo di va cac déen D2, D3 sé sang hon. Nhuw vay, bang cach
quan sat trang thai ctia cac dén nay, ta c6 thé xac dinh duoc pha nao bi cham mat dé€ co bién
phap xt ly kip thoi.

- Mot trong nhitng nhuoc diém cua mang IT la van dé qua ap say ra khi cé su ¢d cham vo
mot pha nao dé. VD, mang 380V, lac binh thwong, dién 4p chui dung ctia cach dién Pha-
Vo cua thiét bi sé 1a twrong duwong 220V, nhung khi mot pha nao d6 bi cham vo, thi dién
ap cach dién ctia 2 pha con lai vdi vo sé tang 1én 380V. Chinh vi van dé nay ma ta can
phai tinh todn tredc kha nang cach dién cta cap dién, cac cuon day ctia dong co, cua
thiét bi so véi vo dé tranh hién twgng pha hong cach dién do qud ap tir giai doan thiét ke,
lya chon thiét bi phu hop lac mua sdm.

- C4cloai thiét bi xt ly thong tin cling stt dung so d6 IT d€ cap ngudn (theo IEC 60950).
C4c thiét bi nay thuong cd bién ap cach ly va ndi dat theo chuan IT.

- Xét vé kha nang chong dién giat: Néu cach dién ctia cac pha (k€ ca day trung tinh (N))
cua mang IT la t6t, thi kha nang bi dién giat khi cham truc tiép 1a rat nho (vé ly thuyét la
khong xay ra), Vilac d6 chi ton tai dién ap ti€p xtic nhung dong dién di qua co thé'la rat
bé, vai mA. (vé Iy thuyét 1a bang khong — khong c6 dong dién chay qua co thé).

- Luwuy van dé kiém tra c6 dién (Energy checking): Trong thuc t€, khi st dung but thi
dién dé kiém tra c6 dién trong mang IT, thi day nao ctia mang cling déu “cé dién”, ké ca
day trung tinh. Néu di dau but thr dién vao bat ky chd nao cta mang dién IT, but th
dién déu sang, bao c6 dién.

4. SUDUNG MANG DPIEN CACH LY, MANG THAP AP

4.1.Mang SELV (Safety ly Extra Low Voltage)
Mang dam bao an toan bang dién 4p cuc thap (SELV) duoc st dung 6 nhitng noi ¢6 nhiéu
mdi nguy hiém khi van hanh trang bi dién nhw cac bé boi, cong vién giai tri, ham mo, stra
chtra tau bién (khi lam viéc trong cac khoang, ham ...). Mang SELV dugc cung cap voi mic
dién 4p cuc thap tir th cdp cua MBA theo tiéu chuan IEC 742, v6i mue dién ap dau ra luon
<50V.
Mtic cach dién xung gitta cudn so va thit cdp cia MBA mang nay rat cao, d6i khi nta con
trang bi mang kim loai c6 n6i dat ddt gitta hai cuén nay.
Ba diéu kién 4p dung d€ dam bao an toan trong mang nay la:

- Khong c6 bat ky day nao cua mang SELV duoc ndi xudng dat.

- Tat ca cac phan vo kim loai cua thiét bi duoc cdp tit mang SELV khong dwoc ndi dat voi
cac vo kim loai cua thiét bi mang khac hodc vat dan tu nhién.

- Téat ca cac day ctia mang dién SELV va cac phan ctia mang c6 4p cao hon phai duoc cach
ly t6t véi Red it nhat duong dwong Red gitra cudn so cdp va thit cdp ciia MBA céap ngudn
cho mang SELV.

Céac mach SELV phai duoc dat trong dng cach dién ché tao dac biét cho mang nay. Cap cd
cach dién theo dién 4p 16n nhét ctia cac mang khac c6 thé dung cho mang nay.




Céc 0 cam ngoai cua mang SELV khong duwoc ¢6 dau cam véi day dat. O cam va dau cam
cua mang SELV phai duoc ché tao dédc biét d€ tranh cam nham vao cac mang khac.

Chui y: trong diéu kién binh thwong, khi mang SELV ¢6 U < 25V, khong yéu ciu bdo vé chong cham
dién triec tiép.

4.2.Mang PELV (Protection by Extra Low Voltage)
Quan diém thiét k& giong mang SELV, nhung khéc & chd mach phia thi cdp cé néi dat tai
mot diém.
Tiéu chuan IEC 364-4-41 dinh nghia mot cach rd rang va day du cac tinh chat quan trong cta
mang PELV. Bao vé chong cham dién truc tiép can phai duoc lép dat (trte khi thiét bi duoc
d3t o viing ¢ ndi dang thé, hodc & mic dién 4p U < 25V va & noi khd rdo, khong c6 kha
nang ti€p xuc voi con nguoi trén pham vi rong hodc khi dién ap U< 6V.
(Urms — rms: root mean square Voltage— dién dp hiéu dung)

4.3.Hé thdng FELV (Functioncal Extra Low Voltage)
Vi cac ly do van hanh, dién ap 50V hodc thap hon dugc stt dung nhung khong phai tat ca
cac yéu cau da néu trong SELV va PELV duoc ap dung hét. VD nhu cac mach diéu khién,
mach cap dién cho remote ctia can cau, nha di dong, ... C6 thé nguon dién ap thip nay duoc
c&p bang mot bién ap cach ly, hodc ¢ thé khong, tliy theo mite dd lién quan vé dién can
thiét cho chitc ndng cua hé thong do.

4.4.Mach dién cach ly

Mach dién cach ly thuong la mang 1 pha, dam bao an toan dya trén nhiing dac diém sau:

- Hai day dan dugc 18y tir cudn thit cAp mot pha ctia MBA céch ly dugc cach dién so véi
dat.

- Néu xay ra tiép xtic dién truc tiép voi 1 day, dong dién di qua nguoi sé chi dat tri s rat
bé (vai mA), do cach dién rat 16n gitta day-nguoi-dat; dong dién hay dién 4p sinh ra
theong la do tac dung cta dién dung pha-dat. Khi chiéu dai cap tang lén, dong dién qua
nguoi khi cham dat truc tiép sé tang 1én toi muic ¢d thé gay dién giat d6i voi nguoi. Vi
vay, cap st dung trong mang cach ly phai cé chiéu dai ngéan va cach dién cao.

- MBoi thiét bi thuong c6 1 MBA céch ly riéng dé cap dién. Trong trudng hop cé nhiéu thiét
bi dwgc ndi chung vao 1 MBA thi v ctia cac thiét bi d6 phai duoc ndi véi nhau béng 1
day bao vé co cach dién va khong duoc ndi xuéng dat (day PE ¢ vo cach dién). Cac 6
c&m phai c6 chan néi dat, chan nay dwoc ndi vao day dang thé ctia cac thiét bi va day
nay khong dc n6i xuéng dat (chinh la day PE c6 vo cach dién).

5. CAC BIEN PHAP KY THUAT KHAC
Ngoai nhiing bién phap trén, nguoi ta con ap dung nhiéu bién phap khac dé€ bao vé an toan
nhu.
> Trang bi cach dién cap II

|:| Nhitng thiét bi nay cting dwgc xem nhu “cé hai Ian cach dién” vi & cac
thiét bi nay c6 thém 1 16p cach dién duoc thém vao 16p cach dién chinh,
Kyhizutb?eschdiznezpll - khong can n6i phan dan dién nao ctia thiét bi véi day bao vé.




Hau hét cac thiét bi cam tay hodc ban cd dinh, cac thiét bi dién tt, radio, TV, by ngudn
Laptop, ... duoc thiét k€ véi miee cach dién cap II (cach dién d6i). Biéu quan trong la phai
bao tri can than déi voi thiét bi loai nay va co kiém tra dinh ky d€ tranh truong hop hu hong
cach dién.

Tiéu chuan IEC 364-4-41 hodc vai tiéu chuan qudc gia khac mo ta chi tiét vé viéc thuc hién
cach dién phu trong toan mang dién. VD: viéc di cap da c6 boc cach dién trong éng PVC;
mot sO loai cap cling dugc xem nhw ¢ cach dién cap II (VD, cap nhiéu 16i c6 boc thém 16p
cach dién bén ngoai-vo) — tuy theo tiéu chuan ctaa qudc gia.

> Dait thiét bi trén san cach dién

Thuc t€, bién phép nay chi ap dung duoc ¢ noi kho rao va phai dam bao cac diéu kién sau:

- San va tedng cua gian phong phai lam bang vat liéu khong dan dién (tong tré d6i voi
dat o bt ky diém nao ciing phai > 50kQ (U500V) va >100kQ (500V < U < 1000V)

- Cac16i vao phong dit thiét bi dién dang xét phai dugc sap x&p sao chi nguoi tlit ngoai
buéc vao khong bi nguy hiém. VD: mot nguodi diing & mot san dan dién bén ngoai
phong khong thé cham vao phéan vo kim loai cua bat ky thiét bi nao dét trong phong nay
nhw cac cong tac dén nam trong hop kin bang vé kim loai.

> Phong dang thé cach ly véi dat

Phong nay duwoc 4p dung v6i mang dién dac biét (vd: phong thi nghiém,...) . Cac phan dan

dién trong phong nay, bao gom ca san duoc ndi dang thé véi nhau bang mot day PE co tiét

dién phu hgp tao thanh mét “cai long” déng thé. Khi cé su co cham dién, toan bd cac thiét bi
va ca san nha déu cé dién, nhung ltc d6 dién ap tiép xtic sé bang khong vi tat ca cac phan
dan dién d6 déu cé mdt dién thé nhw nhau (dzfmg thé).

Cha ¥

- Can phai c¢ thiét bi dac biét d€ kiém tra cach dién do khi c6 hw hong vé cach dién thi
khong c6 dong sw ¢ xuat hién trong mang nay.

- Céc phan néi dat ty nhién di vao hoéc di ra phong dang thé (VD: 6ng dan nud, ...) phai
duoc bao boc boi vat liéu cach dién thich hop va khong duoc ndi vao phong dgmg thé do
nhiing phan nay thuong da duoc néi vao day bao vé (day dat) khac trong mang dién
chung.

> Cac bién phap khac
- Trang bi cdc tham cach dién. VD; khu vuc sau bang dién chinh trén tau, gian khoan
thuong dwoc 16t tham cach dién.

- No&i dat hay n6i chap cac dau day dién khi khi tién hanh stra chira, bao tri thiét bi dién,
duong day dién. Nhat 1a trong hé thong dién cao va trung thé, khi da cat dién roi, nhung
do tinh chét cao ap cua hé thong, c6 thé xay ra hién tuwong phong dién dién dung gitra
cac phan dang c6 dién va da ngat dién véi nhau; hay do tinh chat “tu dién” ctia duong
day cao &p, mic du da ngat dién roi, nhung thuc t& van ton tai mot dién ap tich tu rat lon
trén duong day, dién ap cao dé cd thé rat nguy hiém dén nguoi stra chita néu dung phai,
nén phai ndi dat an toan dé xa dién. (chi tiét sé dé cap trong phiin an toan dién cao va trung
the).

- Thiét 1ap cac bién bao phu hgp nhu cac bién: cdm déng dién, c6 tho dién dang stia chira,
nguy hiém co dién, ...




Trang bi cac loai 6 khoa, chdt khoa, chuyén dung/ ty ché dé€ “khda” cac CB, MCCB, ...
dé phong nhitng nguoi “khong binh thuong”, khong nhin thdy bién “cdm déng dién”,
do & tinh hay v6 tinh déng dién. (VD: 1 anh tho dién ngat CB dé stta chita duong day,
thiét bi dién. Nhung ti ngudn d6 nam xa- khudt tim mat. Nguoi tho da gan bién “cdm
déng” nhung ti dién khong khoéa lai hay CB d6 da ngat, nhung khong c6 khoa hay
khong c6 bién phap nao dé€ ngan kha nang “dong”. Mot nguoi nao do, co thé la the dién-
dong nghiép ctia anh ta c6 thé khong nhin thay tdm bién d6, hay vi mét ly do nao dé
déng CB cap dién cho thiét bi, dwong day dang stra chita d6 thi cuc ky nguy hiém cho
nguoi dang stra chita - khé c6 thé dién ta dwoc hau qua ctia viéc 1am ndy, cé thé nguoi
tho stra chita dang cam, can day dién, .... = do d6, khuyén cao danh riéng cho thg dién
lic stra chira thiét bi dién, duong day dién la tuan theo quy trinh sau:

Quy trinh an toan trong stta chira:

1. Ngét dién (ngét CB, MCCB, ..., ngét ludn cau chi — néu co)

2. Treo bién bao “cam déng dién” hay mot loai bién tuong tu.

3. Néu bang cip dién d6 nam xa tim mat so v6i diém stra chita thi phai cit mot ngudi o
lai bang dién d6 d€ can ching. Néu khong c6 nguoi thi tim bién phap nao d6 “khéa” CB,
MCCB da ngat dién d6. (dung chét, 6 khoa, bang keo, giay déan, ...) hay khoa ludn ca ti
dién do lai.

4. De-energy : xa dién thiét bi dién/ duwong day dién can sira chita d6. (vi c6 thé duong
day doé c6 cac tu dién, hay ton tai dién dung tich dién do duong day dai. )

5. Cach ly ngudn vao : néu thiét bj d6 c6 jack ngudn dé thao, thi tdt nhat nén thao jack
nguon do ra. Néu khong co jack nguodn, hay phai stta chita duong day thi phai tim bién
phép dé dau chap cac dau day dan dién cap cho thiét bi/ duong day can stra chira d6,
d&u chap mot cach chic chan tat ca cc day lai véi nhau , k& ca day trung tinh, day PE
béng cac doan day dan c6 tiét dién dt 16n (tiét dién ctia day dau chap thuong bang tiét
dién ctia day cap ngudn cho thiét bi/ bang tiét dién ctia duong day). Vi tri dau chap phai
nam trudc diém stra chira tinh ti ti cAp ngudn. (ngay dau cidc domino cap dién cho thiét
bi, dong co, tu, ...)

Sau khi tién hanh xong cac thao tac trén ta mdi chinh thirc tién hanh stra chira.




- De-energy (xa dién):

+ R4t nhiéu cac thiét bi dién cd tu dién, trudc khi tién hanh stra chita, cAn xa dién cac tu
dién nay.

+ Céc duong day dan dién dai, cé thé ton tai dién dung tich dién, cling can xa dién trudc
khi stra chita- nhat la duwong day cao thé.

+ Cac mdy bién dong (bién dong), khong duoc d€ ho manh dau ra ( phia thit cdp) cua
bién dong da lap dat. Néu thao cac dau day ctia dong ho do dong dién trén bang dién
dang co dién, phai tién hanh ddu chap cac dau day do lai trudce khi thao roi khoi domino
cua dong ho do. (vi thuong cac dong ho do dong nay duwgc ndi vao bién dong). Néu
khong c6 chd dé ndi chap cac dau day d6 lai, thi phai cit dién tam thoi d€ théo va ddu
chap cac dau d6 trude khi théo ra.

- Cac phong, budng d€ ac-quy : can phai tim bién phap théng gié cho cac buéng nay trudc
khi vao trong stra chita. Trong ltc sac ac quy, cling phai thong gi6 va tim cach dé cac ac
quy duoc thong thoang. Trong ltc thao lap ac quy, phai can trong tranh cham chap cac
dau cuc; ca-1€, khoa nén duoc boc cach dién phan can va chiéu dai cua ca-1€, khéa phai
nho hon chiéu dai gitra hai cuc cua ac-quy.

Chu dé thao luan:
Théo luan va phan tich an toan mang dién ha thé tai nha mdy/co quan...




Bién soan: Pham Hoang Linh

Phan II1.

3.1.  Antoan trong truong dién tir tan s6 cao
3.2.  Dé phong tinh dién
3.3.  Chong sét

31. AN TOAN TRONG TUONG DIEN TU TAN SO CAO

The Electromagnetic Spectrum
Chart by LASFUniversity of Colarado, Boulder
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3.1.1. Truwong dién tir tin s6 cao va anh huéng ctia n6é dén con nguoi.

Hién nay trong nhiéu nganh kinh té, qudc phong, tau thuy, gian khoan, trong cac phong nghién
cly, ... chung ta st dung nhiéu thiét bi may moéc lién quan dén dién truong tan sd cao nhuw rada, thiét bi
VHE, ...

O nhiéu nganh cdng nghiép ning luong, dong dién tan s6 cao duoc duing &€ ddt néng kim loai nhw khi
dtc, ren nhiét luyén, tan ndi va ciing dung dé€ sdy, dan, thiéu két cac chat phi kim loai.

Truong dién tir tan sd cao thuong la truong dién tir cta cac thiét bi cong nghiép co tan s6 trong khoang
ttr 3.10* dén 3.10°Hz. (30kHz + 3gHz).

Ta nhan thay ré“mg xung quanh dong dién xuét hién dong thoi dién truong va tr treong. Khi dong dién
la dong xoay chiéu thi dién treong va tir treong lién hé véi nhau coi chung thanh mot truong dién tu
thong nhat.

Truong dién tir tan s cao c6 kha nang lan truyén trong khong gian véi van tdc gan bang van téc anh
sang, va khi lan truyén né mang theo nang luong.

Truong dién tir ¢d tac dung bat loi dén co thé con nguoi va dang ngai la co thé con nguwoi khong ¢ cam
gidc khi cd tac dung cua treong dién ttr.

Tdc hai cia truong dién tir dén co thé con nguoi:

Gan ngudn cao tan hinh thanh hai viing cam ng va btec xa. Cach ngudn véi khoang cach bang 1/6 budc
song la vung cam tng chiém wu thé. Ngoai vung nay la vung btic xa. Néu ¢ trong vung cam tng con
nguwoi sé chiu tdc dung cta treong tir va treong dién theo chu ky, con & vung bitc xa thi con ngwoi chiu
tac dung mot dién tir treong véi cc thanh phan dién, ti bing nhau dong thoi thay d6i.

Cuong d6 dién tir truong noi lam viéc ¢6 thé thay do6i phu thudc vao cong suat may phat song, khoang
cach t6i ngu6n va su phan xa cac bé mat bao quanh.

Mtic d0 tac dung cua dién tir treong 1én co thé con nguoi phu thudc vao d dai budce song, ché dd lam
viéc ctia ngudn (xung hay lién tuc), ceong do btec xa, thoi gian tac dung, khoang cach tir nguén dén co
thé va sy cam thu riéng cua tirng nguoi.

Tan s8 cang cao (nghia la budc séng cang ngén), nang lwong dién tir ma co thé hap thu cang ting:

- Tan s6 cao 20%

- Tan s0 siéu cao 25%

- Tan s6 cuc cao 50%




Song tac hai cua song dién tir khong chi phu thudc vao nang luong btrc xa bi hdp thy, ma con phu thudc
vao do tham sau ctia sdng bic xa vao co thé. Do tham sau cang cao thi tac hai cang nhiéu. D6 tham sau
cho trong bang dudi day va nang lugng hdp thu néu trén co6 thé lam rd cac ddc tinh sau day cua song
dién tir: song décimet gay bién doi 16n nhat doi vdi co thé so vdi song centimet va song met. Song
milimet gay tac dung bénh ly rat it so véi song centimet va décimet.

Budc song D thim sau

Loai milimet Bé mat 16p da

Loai centimet Da va cac t0 chite dwdi da

Loai décimet Vao sau trong cac t6 chirc khoang 10-15cm
Loai met Vao sau hon 15cm

Dudi tdc dung ctia truong dién tir tan sd cao, cac ion ctia cac to chike co thé sé chuyén dong, trong cac td
chitc nay sé xudt hién mot dong dién cao tan do d6 mot phan nang luong ctia treong bi thdm hut.
Tri s8 d6 truyén dan ctia t3 chirc co thé Hi 1é véi thanh phan chat 16ng c6 trong t8 chite. Do truyén dan
manh nhat 1a & mau va & cac bap thit, con yéu nhat 1a trong cdc md méd. Do d6, chidu day 16p m& & noi
bi btrc xa ¢6 anh huong dén mirc d6 phan xa séng biic xa ra ngoai co thé. Dai néo, tuy xwong song c6
16p md méng, con mat thi hoan toan khong c6 nén cac bo phan nay chiu tadc dung nhiéu hon ca.
Chiu tac dung ctia treong dién tir ¢6 tan s6 khac nhau va cuong d¢ 16n hon cuong d¢ gidéi han cho phép
mot cach c6 hé thong va kéo dai sé dan dén su thay d6i mot s6 chitc nang cta co thé, truede hét la hé
thong than kinh trung wong, ma chu yéu la lam rdi loan hé than kinh thuce vat va r6i loan hé thong tim
mach. Su thay d6i d6 c6 thé lam nhtic dau, dé mét moi, khé ngti hodc budn ngt nhiéy, suy yéu toan
than, sinh ra ndng nay va hang loat triéu ching khac. Ngoai ra né c¢6 thé lam cham mach, giam ap luc
mau, dau tim, khoé tho, lam bién d6i gan va la lach.
Téc dung ctia nang luwong dién tir truong tan sd siéu cao ¢ thé lam bién ddi mau, giam su thinh mdai,
bién ddi nhan mat.
Song vo tuyén con cd thé gay rdi loan kinh nguyét ctia phu nit. N6i chung phu nir chiu tac hai cua song
dién tir nhiéu hon nam gidi. (mdc dit mé mé nhiéu hon)
Can ctt d€ danh gia tac hai ctia treong dién tir c6 thé 1a ceong do tac dung ctia trudong, biéu thi bang
von/met. Tri s6 gii han cho phép & chd 1am viéc 1a 5V/m con d8i véi cac 10 cdm ting d€ to6i, dtc kim loai
cho phép dén 10V/m (do diéu kién khong bao che diegc thiét bi).
Ngoai ra nguoi ta con dung mat d6 dong cdng suat dugc xac dinh bang nang lwong truyén qua dién tich
lem? vudng goc voi phuong truyén song trong mot gidy. Pon vi tinh 1a W/em? mW/cm?, W/em?.
Tri s6 cuong do birc xa gidi han cho phép ctia truong dién tir tan s6 cao tai chd lam viéc dwoc xac dinh
nhu sau:

- Khi chiu tdc dung cd ngay lam viéc thi ceong do birc xa khong 1én hon 10W/cm?,

- Khi chiu tdc dung khong qua 2h trong mot ngay thi khong 16n hon 100W/cm?,

- Khi chiu tac dung khong qua 15-20 phat trong mot ngay thi khong 16n hon ImW/cm? va khi do

nhat thiét phai deo kinh d€ bao vé mat.

3.1.2. Cac bién phap phong chéng

Cac cudn cam tng la nguon dién tir treong cao (cao tan). Treong bén trong 6ng nguy hiém hon truong
bén ngoai 6ng day cam tng. Ddi voi tu dién tao nguodn cao tan, d€ nung néng cac chat cach dién thi
treong gitra hai tam caa tu dién 16n hon treong phia ngoai. Nguon trueong con co thé' la cac phan tw
riéng ctia may phat cdc cudn day, tu dién cac day dan.... tuy diéu kién cong nghé cé thé dat trong gian
nha san xudt chung nhung can che phu kin luéng cong nghé cta nd; tot nhat la dat chiung trong cac
phong riéng biét.

Trong khi stt dung céc thiét bi cao tan can cht y dé phong dién giat, tuan thu cdc quy tac an toan. Phan
kim loai ctia thiét bi phai duoc ndi dat. Cac day ndi dat phai ngan va khdng cudn tron thanh ngudn cam
ung.




Céc thiét bi cao tan can duoc rao chin, bao boc d€ tranh ti€p xtic phai nhitng phan c6 dién thé, can c6
cac panel va cac bang diéu khién, khi can phai diéu khién tt xa.

Nudce lam ngudi thiét bi cling c6 dién 4p - can phai tim cach noi dat.

D& bao vay viing cé dién tir treong, nguoi ta diing cac man chan bang nhitng kim loai c6 d6 dan dién
cao, vO may cling can noi dat.

Dién tich lam viéc cho mdi cong nhan lam viéc phai dua rong.

Trong phong dt cac thiét bi cao tan khong nén cé nhitng dung cu bang kim

loai néu khong can thiét, vi sé tao ra nguon buc xa dién tur thi cdp.

Van dé thong gid can dugc ddt ra theo yéu cau vé thong gid, cha y 1a chup hat dat trén miéng 10 khong
dwoc lam béng kim loai vi s€ bi cam tng.

3.1.3. Anh huéng treong dién tir tin s6 cong nghiép

Dién truong cta duong day va tram dién cao thé (tan s6 50Hz) dédc biét la cac duwong day va tram 220kV
dén 500kV thuong cé tri sd khé cao. Khi lam viéc, séng 0 rat gan cac duong day, thiét bi ctia tram thi
cuong do dién truong rat 16n va gay nguy hiém cho nguoi.

Khi thiét k&, xay lap nguoi ta da tinh dén mitc dd an toan cho dan cue nhung néu vi pham quy dinh vé
khoang cach an toan thi sé bi anh hudng nguy hiém.

Tiéu chuan hién hanh ctia nganh dién luc quy dinh:

- Khu dan cu, khu viee ¢6 nguoi lam viéc thuong xuyén cuong do dién truong phai duwdi 5kV/m (dudi
5kV/m la giéi han an toan).

- Cdm nguoi di vao trong vung dién truong c6 cuong do trén 20kV/m

- Khi cong nhan lam viéc trong viing cé ceong do dién trieong 16n hon 5kV/m thi phai c6 bién phap bao
vé hay phai giam thoi gian lam viéc trong treong.

Dé han ché tac hai ctia dién treong nguoi ta phai 4p dung cac bién phap: méc quan 4o chan dic biét,
dung cac lwdi chén, [ong chan ...d¢ giam cuong d6 dién truong tac dung 1én nguodi. Ngoai ra cac cong
trinh khéc ¢ gan cac duong day cao thé 220kV-500kV thi cac bd phan kim loai cua cong trinh can duoc
noi dat.

Nhu cau dao tao huan luyén cép thé an toan dién: 0904.889.859 (Ms.Hoa)
Website: https://vienxaydung.edu.vn
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Band | Frequency

name
HF
P

VHF

UHF

Ka

1

T,'.-”

W

UWEB

range
3-30 MHz

= 300 MHz

30—
330 MHz

300
1000 MH=z

1-2 GH=z

24 GHz

4-8 GHz

§-12 GHz

12-18 GHz

18-24 GHz

24-40 GHz

40—
300 GHz

40-60 GHz

50-75 GHz

6090 GHz

75—
110 GHz

1.6—
10.5 GHz

Wavelength
range

10-100 m
1 m+

0.9-6m

0.3-1m
15-30 ¢m

7.5-15¢cm

3.75-7.5em

2.5-375¢cm

1.67-2.5 cm

1.11-1.67 em

0.75-1.11 em

7.5 mm —
1 mm

7.5 mm —
5 mm

6.0—4 mm

65.0-3.33 mm

2.7 -4.0 mm

18.75 em —
2.8 cm

Radar frequency bands

Notes
coastal radar systems, over-the-horizon radar (OTH) radars:
'high frequency’
'P' for 'previous’, applied retrospectively to early radar systems
Very long range. ground penetrating: "very high frequency’
Very long range (e.g. ballistic missile early warning), ground
penetrating. foliage penetrating: 'ultra high frequency’'

Long range air traffic control and surveillance; 'L’ for 'long’

Terminal air traffic control, long-range weather, marine radar:
'S' for 'short'

Satellite transponders: a compromise (hence 'C') between X and
S bands: weather

Missile guidance, marine radar. weather, medinm-resolution
mapping and ground surveillance; in the USA the narrow range
10.525 GHz +£25 MHz 1s used for airport radar. Named X band

because the frequency was a secret during WW2.
high-resolution

from German kurz. meaning 'short’; limited use due to
absorption by water vapour, so K, and K, were used instead for
surveillance. K-band is used for detecting clouds by

meteorologists, and by police for detecting speeding motorists.
K-band radar guns operate at 24.150 = 0.100 GHz.

mapping, short range. airport surveillance: frequency just above
K band (hence 'a") Photo radar, used to trigger cameras which

take pictures of license plates of cars running red lights.
operates at 34.300 = 0.100 GHz.

millimetre band. subdivided as below. The frequency ranges
depend on waveguide size. Multiple letters are assigned to these
bands by different groups. These are from Baytron. a now
defunct company that made test equipment.

Used for Military communication.

Very strongly absorbed by atmospheric oxygen, which
resonates at 60 GHz.

used as a visual sensor for experimental autonomous vehicles,

high-resolution meteorological observation, and imaging.

used for through-the-wall radar and 1maging systems.

Vi du vé khodng tin so'- bwéc song radar, (nguon: wikipedia.org)




3.2. PE PHONG TINH PIEN

3.2.1. Hién tugng tinh dién

Trong qua trinh san xuat, & mot sd day chuyén cong nghé ching ta thuong gap hién tuong tich va
phéng dién tinh dién nhu: dét vai, len, cudn soi vai, gidy, soi PVC, can cao su, phu son trén vai hay gidy,
rét va van chuyén dau...Dé la hién tuong tich dién ¢ mét s6 loai nguyén vat liéu co tinh cach dién, mot
s chat long khi chung chuyén dong va co xat.

Khi duoc tich dién dén dién thé cao, dién tich 16n thi s€ xay ra hién tuwong phong dién. Dién thé tinh
dién co tri s6 thay doi phu thudc vao loai vat liéu, diéu kién méi treong, d¢ ma sat, van téc chuyén dong
va c6 thé tir vai KV dén vai chuc KV hoac cao hon. Khi nguoi cong nhan cham vao soi, vao bang cao su,
gidy, vai dang cudn thuong bi dién giat, cé thé nguy hiém cho nguoi hodc gay cam giac kho chiu. Trong
mot s§ mdi treong né con gy nén chdy nd (khi cé xang dau, khi dé chay, vat liéu nd).

3.2.2. Cac bién phap phong tranh anh huong cua tinh dién

bé phong tranh nguy hiém cua phong dién do tinh dién nguoi ta ap dung nhiéu bién phap khac nhau
hodc khong dé xuat hién su tich dién, hodc trung hoa dién tich, hodc dan dién tich xudng dat. Cé thé
dan ra cac bién phap co ban sau:

- Lam tang d6 dm ctia nguyén vat liéu va moi truong (thuong thi néu d¢ am nguyén vat liéu cao tic 1a
dd &m trén 85% thi kha nang tich dién sé giam co ban)

- Lam ting dién dan ctia nguyén vét liéu (phai phun hay bdi mot sd chat dé ting d6 dan dién cua
nguyén vat liéu)

- Dan dién tich xudng dat: nhue dting luoc hay ban chai bang kim loai dwoc néi dat (rang lwoc, ban chai
cham vao sgi vai, len, bang cao su)

- Trung hoa dién tich dung thiét bi phat ra cac ion trung hoa dién tich trén nguyén vat liéu (dung tia cuc
tim, tia roghen, phong xa, dién trueong)

- N6i dét cac ruld, truc kim loai trén day chuyén hay cac thung, bé xitéc, d6 dung, rét xang dau.




3.3: BAO VE CHONG SET

Six Point Plan of Protection

Capture the lightning strike.
Capture the lightning strike to a known and preferred attachment point using a

purpose-designed air terminal system

Convey this energy to ground.
Conduct the energy to the ground via a purpose-designed downconductor.

Dissipate energy into the grounding system.

Dissipate energy into a low impedance grounding system

Bond all ground points together.

Bond all ground points to eliminate ground loops and create an equipotential plane.

Protect incoming AC power feeders.
Protect equipment from surges and transients on incoming power lines to prevent
equipment damage and costly operational downtime.

Protect low voltage data/telecommunications circuits.
Protect equipment from surges and transients on incoming telecommunications and
signal lines to prevent equipment damage and costly operational downtime

1. Thu sét
2. Truyén nang luong sét xudng dat
3. Tan nang lugng sét vao trong dat
4. NOo&i chit cidc diém dat lai véi nhau
5. Bao vé tir ngudn cap dién AC vao.
6. Bao vé cac mach dién tir va vien thong.
Nquén: Critec
3.3.1. Hién tuong sét:
O Ban chit: Phong dién trong khong khi do tinh
dién . 50 g +0E
O Piéukién:
+ Céc ban cuc tich dién trdi dau +, -
+ Cudng d6 truong  E = Ey,(20—-30kV /cm)
O Qua trinh hinh thanh :
+May giong
+ Isét=vai tram kA
+ Nhiét d¢ vai chuc ngan d¢6 .
3.2.2 Hau qua cua sét
O Sét danh tryc tiép : .ﬁii
> Nguoi tit vong . 20000 Velts ——,
» Cac cong trinh: chay,ntt,do gay . Sip Vltage =

O Sét danh gian tiép :
> Gay dién ap budc rat nguy hiém
> Sét cam tng lam cdc tram phat séng, cac

mang may tinh bi chét hang loat ... -

i , e =
3.3.3. Bién phap bao vé 0 Vol i sy .

O A.Nguyén tic bao vé
> Nguyén tac trong diém.
+ Chi bao vé cac vi tri cao , sit nhon

+ Dit cac kim thu sét ngan 200-300 mm cach nhau 5-6m

> Nguyeén tac toan bo : toan bd cong trinh ndm trong
pham vi bao vé

> Bao vé chdng sét co dién

e Nguyén ly thiec hién : tao vat sdc nhon, cao hon vat
can bao vé dé don tit dong sét

e Cot thu sét co dién:

e Pham vibao vé: dich chuyén vét trong pham vi a va
thay doi d6 cao ctia vat khac nhau.

L/ Kim thu sét

L — Day dan sét
Than d&
End =102
A LA




Bién soan: Pham Hoang Linh

h
h—h,
. X
r=16h—— % p
h+h, by
1,6h
rx
O Bao vé bang 1 kim chong sét
= Theo cac tinh
toénnéy, ta Tacd: h=15+k,,
can1cotthu  Prign BVCS - 7, = 1,6:_ :21 > 107 +37 =10 44m T
. +
3t cao 10,5m = > 255m on LA T
gan o giua Do d6 Ay, =h-15=10,5 (m)
nha. (diéu nay
kho nén = gin nhiéu kim thu sét nhé, rdi tai cdc vj tri géc) 15m

O Bao vé bang 2 kim chdng sét , nhiéu kim chong sét, luéi
chdng sét, diy chong sét, ...

- atall tower

O Bao vé bang dau thu ESE (ESE: Early Streamer Emission rod : ddu thu Tia tién dao sém )

Pau ESE

Than d& cach dien

Cong trinh
‘ Bao vé
= Day dan sét
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e (CAu tao dau thu ESE: =
- Dau thu: ¢ hé théng thong gié nham tao dong luu )
chuyén khong khi gitta dinh va than ESE. DPau thu con
lam nhiém vu bao vé than kim.

- Than kim: Puong lam bz‘ing vat liéu ddc biét — tuy
theo cong nghé ctia hang ché tao — c6 thé la dong xur
ly, inox, hgp kim nhom, ..., phia trén ¢é 1 hodc nhiéu ALUMINUM
dau nhon lam nhiém vu phat xa ion. Cac dau nay TLTRAMAST
dugc ludn trong ong cach dién va noi véi dién cua cta
bd kich thich. Than kim ludén dwoc noi vdi dién cuc noi

dat chong sét.

- b0 kich thich 4p dién: dugc lam béng st ap dién
(piezoelectric ceramic) ddt phia dudi than kim, trong
mot ngan cach dién, ndi véi cac dinh nhon phat xa ion da néu trén bmeg cap cach dién cao
ap. Cac st ap dién nay tao ra dién ap rat cao, 1én dén 20kV tdi 25kV trén nhiéu doan noi
tiép nhau. Mtic dién 4p rat cao nay dam bao tao ra cai ion nhu mong mudn.

e Nguyén ly hoat dong: ESE hoat dong dua trén nguyén ly lam thay d6i truong dién ti
chung quanh cau tric can duoc bao vé thong qua viéc st dung vat liéu ap dién da néu
trén (theo thiét k&€ cua Franklin France). Cdu triac ddc biét cua ESE tao ra su gia ting
cuong do dién treong tai chd, tao thoi diém kich hoat sém, tang kha nang phat xa ion,
nho d6 tao diéu kién ly tudng cho diéu kién phdng dién sét.

Khi xuat hién ddm may dong mang dién tich, dién truong khi quyén ¢ trang thai tinh, két
hop voi hién teong cong huong xay ra trong ban than kim ESE, do
ap luc duogc tao trudc, trong b kich thich sé sinh ra nhitng ap luc

bién d6i nguoc nhau. Két qua la tai cac dau nhon phat xa ion sé tao

LIGHTNING MAST

AN A

ra dién thé rat cao, do d¢, tai day sinh ra mot lwgng 16n ion
(7,65.10"° & muc dién ap dén 6,5kV). Nhitng ion nay ion héa dong
khi xung quanh va luu chuyén lén phia trén nho dong khi luu
chuyén. Biéu nay giup giam dién 4p nguong phong dién, dong thoi
gia tang van t6c phong dién corona.

e Diém thu sém nhét: Kha nang gia tang sy kich thich ¢ truong tinh
dién thdp (kha nang phat xa sém) lam tang cuong kha nang thu cua
kim thu sét. Nho d6, né tré thanh diém thu sdém nhat so véi cac kim thu sét thong thuong
hay cong trinh gan né. Cac kim thu ESE nay hoat ddng ngay ca véi dong sét c6 ceong dd
thap (2kA dén 5 kA, tng vodi cac khoang cach kich hoat D nho, D=10.1# |, I: cuong do
dong sét, kA).

e Vung bao vé: Vung bao vé cua ESE la mot hinh
noén, c6 dinh 1a dau kim thu sét, ban kinh bao vé
Rpmy=f(khoang cach kinh hoat sém trung binh e | aam | oesm | 7am m wom
AL(m) cua kim thu sét, khoang cach kich hoat
D(m) tuy theo mttc do bao vé.

MODEL 31 23! 43 53 63

LEVELI 25m 45m 54m 63m 70m

LEVELIII 50m 75m 85m 95m 102 m

ESE, Ingesco
3.3.4. Bao vé chdng sét cdm tng va lan truyén:

Bao vé chdng sét cam tng: D€ ch6ng cam tng tinh dién, tat ca cdc bo phan két cau kim loai va cidc may
moc 16n ¢6 trong cong trinh phai ndi véi mot bd phan néi dat chdng cam ting sét hay ndi voi b phan
nodi dat bao vé thiét bi dién.

B0 phan ndi dat chong cam ting sét phai cd tri s6 dién tro < 10Q va phai dat cach xa bd phan chdng sét
danh théng mot khoanh cach dwoc tinh toan.




D€ chdng cam ting dién ttr, phai ndi tat ca cac
duong 6ng kim, két cdu kim loai dai, dai va vo cua
c4c loai cap tai nhitng chd ching di gan nhau nhat
trong pham vi 100, (diém 4). Néu chuing song song
véi nhau, doc theo chiéu dai, c& 15 dén 20m, phai
noi lién hé vdi nhau.

Cac duong day dan vao cong trinh c6 dién ap duwdi
1000V (ngoai ra, cac dwong day khac khong dwoc
dan vao), nhat thiét phai dat ngam sudt tir tram
bién 4p cung cap tdi cong trinh, dong thoi, phai ap
dung thém cac bién phap sau;

- Tai tram BA cung cap dién, ¢ phia dién ap
thdp va tai hop dau cap cta cong trinh, trén
cac 101 cap phai dat bo chong sét ha ap. (d6i
vdi cao ap, thi dat cao ap).

- Vo hop ddu cap, dai va vo kim loai cuia cap
¢ dau vao cong trinh phai n6i voi bo phan
ndi dat ctia cac bo chdng sét ha ap.

The Key Benefits of Combined TSG & TD™Technology

KV
—{|—Rise (Chodt) = 1.2us

Input surge typically up to
EkV and 360us duration.

N .

Frimary diverter stage
clamps surge to approx 2kV
and the duration to T-2us.

Filter stage slows wavefront
and dramatically reduces
destructive dvidi.

The let-through voltage for
a MOV based diverter
remains at 800V - 1kV for
up to 360us. This
determines how much
energy the inductor must
store before becoming

=

Up to 360ps

L

BO01KY

- > Ty
Incoming surge I Inductor -
on power line slows rate m
of voltage / .% Quick
rise Switch
—

. i Capacitor Secondary
Primary Diverter (TSG) - Diverter (TD) -
diverts gﬂﬁ enargy further reduces
to grou OXCOss energy

= Ground

The efficient clamping of
the T5G ocours in only 1-2 ps.
This allows a smaller, more
efficient inductor to be
utilised, greatly reducing the
size and weight of the filter,
in addition to providing
improved all-round

Thiét bi bao vé chdng sét lan truyén :
(SRF — Surge Reduction Filter) .

SRF la thiét bi két hop hai chirc ndng gom

performarice.

mach kep nang luong cao va mach loc dac Three-Phase SRF Models
PN g . e A A A Sch tic: di for Three-Ph
biét. SRF dwgc mac noi tiép trén mach dong chemetic dagram for Tiee-rhase
. S , N ; INPUTILINE OUTPUTILOAD
lwec, thuong la & dau phia ngudn vao. Chtic -
o R n R n “— Circuit Breaker or Fuse L1
nang bao vé dugc thiec hién thong qua 3 tang Phase 1 O—gm” ——1 PN . o
1
mach sau: (N
A4 N o 40A + 63A
- Mach kep dién ap qua do: kep, chan models TSG TSG D
A1 [ 3A 2 \ \ y v connected : Cl==
dién ap qua d6 ¢ dau vao va tra nang rior to circuit Primary [S)tie‘::eor:gary
\ " “ O A i1 reaker Diverter
leong nay vé nguon hodc tiéu tan oot Bk
ircuit Breaker
xudn A . Phan tr cht yé an or Fuse L2
1710 g dat \ a‘ tl.rAc u7yeu,‘ co bf e 2 . . -
ctia mach nay la dién tro phi tuyén R
i oxi ; ; ) 40A + 63A
loai oxide kim loai (Movtec), ... tuy e TeG 156 . o
A A \ ~ .
theo cong ghé nha ché tao. connected Primary Secondary
— ~ N . 5 rior to circuit Diverter Diverter
- Mach loc tan s cao: nham loai bd reaker
v r 3A , ) s~ . Circuit Breaker
ndng lugng qua do, dam bao gitr lai or Fuse L3
, . , “ “ 5 Phase 3 O—g—0~"" aaas ’e)
dang song sin ctia nguon. (phan tt :
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M6t s6 minh hoa viéc lwa chon, sit dung va lép dat SRF
(nguoén: ERICO®)

e  Khi nao thi dung SRF ?

ELCB
or
RCD

Avoid upstream Earth Leakage
Circuit Breakers (ELCB's) or
Residual Current Devices (RCD's)

Avoid high harmonic voltages

Wl ¢ o
——a

SRF Bypass

Switch

v

Bypass Switches compromise protection

Figure 1. Seek specialist advice with the above installations.

= Chi diing SRF dé'bdo vé chong sét cam ing lan truyén trén dwong ddy.

e Hudng dan cach d&u ndi SRF trong hé théng TN-C

SOURCE OF ENERGY
L1
L2
L3
COMBINED
PROTECTIVE
AND NEUTRAL
CONDUCTOR
PEN
= o CONSUMERS L
SOURCE K Tk | INSTALLATIONS | P ~< =
EARTH - S e ~ < _ ADDITIONAL
" . - ™. SOURCE
1 |
MAINDISTRIBUTION—:—- ddbdo MAIN DISTRIBUTION —— @ @ EARTH
| |
seF =] 1 | SRF —— 1] ! |
= | =
I I~
LOAD 4 |16 & & ! LoAD _|! o I
EQUIPMENT ~ I EQUIPMENT |
| : I ' |
1 [ .
L————— 4——— EXPOSED
CONDUCTIVE
PARTS

Regulations differ between countries. Check compliance with appropriate authorities.

Figure 2. TN-C system: In this system, the neutral and protective earth conductor combine in a single conductor
throughout. All exposed conductive parts are connected to the PEN conductor.

= Trong mang TN-C, tit cd cic phin dan dién 19 ra ngoai déu dwoc ndi vao ddy PEN ciia mang nhw hinh vé
tren.




Hudng dan cich d4u ndi SRF trong mang TN-S

SOURCE OF ENERGY
- L1
[} L2
- L3
N
PROTECTIVE
1 CONDUCTOR
- CONSUMERS PE

-~
-

MANDISTRIBUTION —~ @ © © © o— MANDISTREUTION L — & @ p—i
| |
srF —— | 1! 1. SRF 1] | | |.
| I | I

SOURCE “T-L A<
OURC |- A \| INSTALLATIONS L p L
I“\ J‘,

| | | |
LOAD b 06 é LOAD o d
EQUIPMENT — | - | EQUIPMENT ~ -
L | . S [
EXPOSED
CONDUCTIVE
PARTS

Requlations differ between countries. Check compliance with appropriate authorities.
“ Use of earth where allowed will enhance protection.

Figure 3. TN-5 system: In this system, a separate neutral and protective earth conductor are run throughout. The protec-
tive PE conductor can be the metallic sheath of the power distribution cable or a separate conductor. All exposed con-
ductive parts of the installation are connected to this PE conductor.

= Trong mang TN-S, tit ca phin mang dién 1§ ra ngoai déu dwoc noi vao diy PE.

e Hudng dan cach ddu ndi SRF trong mang TN-CS

SOURCE OF ENERGY
L1
L2
L3
+ COMBINED
PROTECTIVE
AND NEUTRAL
L CONDUCTOR
CONSUMERS PEN

-
-

SOURCE 1Tk | INSTALLATIONS |,..' “~_  ADDITIONAL
X4 2 ~.  SOURCE

“

I

i’ "~ EARTH
|

-

MAIN DISTRIBUTION—I—* Q09 U—fﬂ MAIN DISTRIBUTION o o .

I
| | l J'
SRF —~| || - SRF T | |
' | ' |
| |
LOAD ! LOAD !
EQUIPMENT —, e : EQUIPMENT °° r :
e F r_r |
EXPOSED
CONDUCTIVE
PARTS

Regulations differ between countries. Check compliance with appropriate authorities.

Figure 4. TN-C-S system: In this system, a separate neutral and protective earth functions combine in a single PEN con-
ductor. This system is also known as a Muitiple Earthed (MEN) system and the protective conductor is referred to as the
combined neutral earth (CNE) conductor. The supply PEN conductor is earthed at a number of paints throughout the
network and generally as close to the consumer’s point of entry as possible. All exposed conductive parts are connected
to the CNE conductor.

= Trong mang TN-CS, tdt ca phin mang dién 1§ ra ngoai déu dwoc ndi vao ddy CNE.
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e Huéng dan cach dau ndi SRF trong mang TT

SOURCE OF ENERGY
U
12
13
J- N
ot P CONSUMERS N
SOURCE & INSTALLATIONS_l 1-1 ~~
EARTH % i N \I > ~
- - = - o -~ ~ -
| ] | ]
MANDISTRBUTION— ® & @ & MAIN DISTRIBUTION —+—~ @ ¢ —‘—_I
I : 1 I : 1
srF —L-f ]| < srF | ] | <
I I I I
o118 8 8 64 | o |88 !
EQUPPMENT T : EQUIPMENT T |
| I ‘_ — _| - - |
EXPOSED
CONDUCTIVE
PARTS

Regulations differ between countries. Check compliance with appropriate authorities.

Figure 5. TT system: A systemn having one point of the source of energy earthed and the exposed conductive parts of
the installation connected to independent earthed electrodes.

= Mang TT: Di¢n cwc ndi dat ciia nguodn va tit ca phin mang dién 10 ra ngoai diegc ndi vao dién cwc noi dat
riéng bi¢t, doc lap nhau.

e Hudng dan cdch dau ndi SRF trong mang IT

SOURCE OF ENERGY
L1
12
13
- CONSUMERS -
SOLTRCE 11 ~< | |NSTALLATIONS_I I
EARTH ,I/ \“‘.\ - \“.\
DISTRIBUTION —}- Q00 : MAIN DISTRIBUTION —l—-l LX) |
SRF"AfI : = SRF‘4+4’ : <
| | | |
Loap _ ! | LonD | !
EQUIPMENT _r' ©o0 : EQUIPMENT "—‘l 0o :
L S Y S |
EXPOSED
CONDUCTIVE =

PARTS

*SEEK SPECIALIST ADVICE BEFORE SELECTING PROTECTION TYPE
Regulations differ between countries. Check compliance with appropriate authorities.

Figure 7. IT system: A system having no direct connection between live parts and earth, but having all exposed conduc-
tive parts of the installation connected to independent earthed electrodes. CRITEC Surge Reduction Filters should NOT be
used in IT systems without specialist advice.

= Mang IT: Trung tinh nguon khong cé néi dat truc tiéh nhung cdc phin din dién 19 ra ngoai dwoc néi toi
dién cwc ndi dit riéng biét va SRF thweong khong drgc dung dé’bdo vé chong sét lan truyén trong mang
nay. Néu cé trang bi SRF, thi cin phai nghién civu kij l1e6ng (ngoai pham vi ciia chuyén dé nay)

Két thiic phiin ha thé’ciia chuyén dé ATD, tién hanh 6n tdp va kiém tra cudi chuyén dé. Phiin trung va cao thé’ (>1000V) sé dwoc tich riéng, kiém tra riéng.
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Phu Luc1.

CAP CUU NGUOI BI PIEN GIAT

Nguyén nhan chinh lam chét nguoi vi dién giat la do hién twong kich thich chtt khéng do bi chan thuong.

Khi c6 nguoi bi tan nan dién, viéc tién hanh so cttu nhanh chdng, kip thoi va ding phuong phap 1a cac yéu to
quyét dinh d& ctru s6ng nan nhan. Céc thi nghiém va thuec t& cho thdy rang tir ltic bi dién giat dén mot phit sau
duoc ctru chita thi 90% trueong hop cttu sdng, d€ 6 phuit sau méi ctru chi c6 thé ctiru séng 10%, néu dé tir 10 phut
méi cdp ctru thi rat it truong hop cttu sdng duwgc. Viéc so cttu phai thuc hién dang phwong phap méi c6 hiéu qua
va tac dung cao.

Khi so cttu nguoi bi tai nan can thwe hién hai bude co ban sau:

- Tach nan nhan ra khoi ngu6n dién.

- Lam ho hap nhan tao va xoa bop tim ngoai [6ng nguc.

1. Tach nan nhan ra khéi nguén dién

* Néu nan nhan cham vao dién ha dp can:

Nhanh chéng cat ngudn dién (cau dao, aptomat, cau ch....); néu khong thé cit nhanh ngudn dién thi phai dung cac
vat cach dién kho nhu sao, gay tre, gS kho d€ gat day dién ra khoi nan nhan, néu nan nhan nim chit vao day dién
can phai ding trén cac vat cach dién kho (bé gb) dé kéo nan nhan ra hodc di tng hay dung gang tay cach dién dé
g0 nan nhan ra; cting c¢6 thé dung dao, riu véi can gS kho, Kim cach dién d€ chit hodc cit dut day dién.

* Néu nan nhén bi cham hodc bi phéng dién tir thiét bi c¢6 dién dp cao

Khong thé dén ctru ngay truc tiép ma can phai di ung, dung gay, sao cach dién dé tach nan nhan ra khoi pham vi
c6 dién. Pong thoi bao cho nguodi quan 1y dén cét dién trén dwong day. Néu nguoi bi nan dang lam viéc & duong
day trén cao duing day ndi dat lam ngan mach dwong day. Khi lam ngdn mach va ndi dat can phai tién hanh ngi
dat tredc, sau d6 ném day 1én lam ngan mach duong day. Dung céc bién phép d€ d& chdng roi, nga néu nguoi bi
nan & trén cao.

2. Lam hé hip nhan tao

Thuec hién ngay sau khi tach ngwoi bi nan ra khoi bé phan mang dién. Dat
nan nhan & chd thoang khi, coi cdc phan quéan 4o bo than (ctic ¢d, that lung
...), lau sach mau, nudc bot va cac chit ban. Thao tac theo trinh tu:

- D4t nan nhan ndm ngtra, ké gy bang vat mém dé dau ngtra vé phia sau.
Kiém tra khi quan c6 thong sudt khong va 1dy cac di vat ra. Néu ham bi co
cting phai mé miéng banh cach dé tay vao phia dwdi cia goc ham dudi, ty
ngon tay cai vao mép ham d€ day ham dudi ra.

- Kéo ngtra mat nan nhan vé phia sau sao cho cam va cd trén mot dwong thang dam bao cho khong khi vao dé
dang. Day ham dudi vé phia trude dé phong ludi roi xudng dong thanh quan.

- M6 miéng va bit mi nan nhan. Nguoi cap ctu hit hoi va thd manh vao miéng nan nhan (dat khau trang hodc
khéan sach 1én miéng nan nhan). Néu khong thé thdi vao miéng dwoc thi c¢d thé bit kit miéng nan nhan va thoi vao
mi.

- Lap lai cac thao tac trén nhiéu lan. Viéc thoi khi can lam nhip nhang va lién tuc 10-12 Ian trong 1 phut véi nguoi
16n, 20 Ian trong 1 phut véi tré em.

3. Xoa bop tim ngoai 16ng nguc

Néu c6 hai nguoi cdp ctru thi mot nguroi thoi ngat
con mot nguoi xoa bop tim. Nguoi xoa bop tim dat
hai tay chéng 1én nhau va dat ¢ 1/3 phan duéi
xuwong tc cua nan nhan, an khoang 4-6 lan thi ding
lai 2 gidy d€ nguoi th nhat thoi khong khi vao
phoi nan nhan. Khi ép manh I6ng nguc xuéng
khoang 4-6cm, sau d6 gitr tay lai khoang 1/3s r6i mai roi tay khoi 16ng nguc cho tré vé vi tri ci.

Néu c6 mot nguoi cap ctiru thi et sau hai ba Ian thoi ngat an vao 16ng ngwc nan nhan nhu trén tir 4-6 lan.

Cac thao tac phai duoc lam lién tuc cho dén khi nan nhan xuét hién ddu hiéu song trd lai, hé hd hap c6 thé tu hoat
ddong 6n dinh. D& kiém tra nhip tim nén ngling xoa bop khoang 2-3s. Sau khi thdy khi sic mét trd lai hong hao,
déng ttr co dan, tim phdi bat dau hoat dong nhe... can tiép tuc cdp ctru khoang 5-10 pht nita dé tiép stic thém cho
nan nhan. Sau d6 kip thoi chuyén nan nhan dén bénh vién. Trong qua trinh van chuyén van phai tiép tuc tién
hanh céng viéc cap ctu lién tuc.

Nhu cau dao tao huan luyén cap thé an toan dién: 0904.889.859 (Ms.Hoa)
Website: hitps:/lvienxaydung.edu.vn
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Phu luc 2.

LUA CHON SO PO NOI PAT
(TT / TN-C / TN-S hay IT)

Viéc lya chon ki€u mang néi dit khéng phu thugc vao tiéu chi an toan.
TAt ca cac hé thong déu c6 tac dung bao vé cho ngudi nhw nhau néu viéc lép dat va van hanh dwoc tuan tha
dung quy cach.

Tiéu chi cho viéc Iya chon hé thdng t6t nhat phu thudc vao quy pham (cua ting qudc gia), yéu cau cta viéc cung
cap dién, tinh lién tuc trong van hanh kiéu mang dién va phu tai.

Néu xét vé mitc d6 bao vé an toan cho con nguoi, thi ca 3 hé théng ndi dat 1a nhie nhau néu viée lap dat va van
hanh dung quy cach. Do d6, viéc lwa chon khong phu thudc vao tiéu chi an toan. Viéc két hop cac yéu t6 nhu yéu
cau ctia quy pham, cong tac cdp dién, tinh lién tuc trong cdp dién, loai mang dién va phu tai sé la yéu t& dé€ cd thé
lya chon ra dugc hé thong tot wu. (Xem bang E16)

Chon lwa duoc dwa trén cac yéu td sau:

1. Trén tat ca, 1a quy pham duoc ap dung .Trong mot s6 truong hop quy pham sé quy dinh viéc st dung loai
noi dat cu thé. (VD: theo NEC-USA, quy dinh budc sit dung mang TN-S cho cac h¢ tiéu thu dién, dan
dung)

2. Tht dén la quyét dinh cuia cht sé hitu, néu ngudn cap duoc cdp qua 1 bién ap trung thé/ ha thé (tram phin
phoi trung thé), hodc chu sé hitu 6 mot nguodn cap riéng biét (hodc bién dp cich ly).

D€ c6 duoc 1 quyét dinh lua chon hiéu qua, thi chu so httu thao luan véi bo phan thiét k€ mang dién (nha thiu,
phong thiét ké; ...).
Théo luin phai bao trum cic van dé:

- Dau tién la cac yéu cau vé hoat dong (yéu cau vé mirc do lién tuc cta viéc cdp dién) va cac diéu kién hoat
dong (bido dwong boi the dién hay khong, trong hay ngoai, nhin liec nha mdy hay huy dong thué ngodi, ...)
- Tht dén la cac dac trung riéng biét cia mang dién va hé thong phu tai (xem bing E17)

Cicddctinndin |

Cac dac tinh dién

Dong su ¢6 - |- -- +  |--  |Chihé thong IT la gan nhw khong xay ra dong su ¢
khi xa ra cham mat diém thi¢ nhét.

Dién ap su cd - | - + |- Trong hé thong IT, dién ap ti€p xuc la rat thap khi
say ra sit cO thit nhadt, nhung sé la dang ké khi sy cd
thit 2 xay ra.

bién 4p tiép xtc +-- - - + - Trong hé thong TT, dién ap ti€p xuc rat thap néu hé

thong la déng thé, cac treong hop khac 1a cao

Sw bao vé

Bao vé nguoi khoicac |+ |+ + + |+ |Tdtca caché thong ndi dat la twong dwong, néu

tiép xtc gian tiép tuan thu dang quy cach.

Bao vé nguoi voi cac + |- - + |- Cac hé thong dc bao vé boi cac RCD thi khong nhay

may phat sw cd véi cac thay d6i noi khang cua ngudn

Chong chay nd (voi + 4 + |+ RCD duogc st dung trong cac hé thong 1a tuong

RCD) teong, nhung hé TN-C thi khéng stz dung RCD vi

phép ly do vé hoan hoan.

Qua ap lién tuc + |+ + - + Quad 4p 1 pha vdi dét sé duy tri lién tuc trong hé
thdng IT néu cd sy ¢d vé cach dién thit nhat. (cham
vo lau dau > qud 4p cach dién pha-dat)

Qud ap tam thoi, qua |+ |- - + - Cac hé thdng voi dong sw cd cao cé thé gay qua ap

do. tam thoi (qua ap 0 giai doan qua do)

|Qué ap néu may bién ap ‘— ‘+ ‘+ |+ |+ |Trong hé thong TT, ¢6 1 dién 4p khong can bang

Tai liéu tap huén vé An toan dién - Phu luc 1, 2 Trang2/5



Bién soan: Pham Hoang Linh

hong(danh thung)

gitra cac dién cuc dat. Cac hé thong khac duoc lién
hé vdi nhau téi 1 dién cuc dat.

Twong hop dién tie

tam thoi, qua do.

Chong sét gan. -+ + + Trong hé thong TT, c6 thé c6 sy mat can bing dién
ap gitra cac dién cuc dat, c6 1 dong quan dang ké
trong 2 cu dét tach biét do.

Chong sét trén duong |- - - - - Tat ca cac hé thdng n6i dat la twong duong khi 1

day trung thé (sét lan duong day trung thé chiu sét truc tiép.

truyén)

Su phatralién tuccaa |+ |+ - + + Day PEN la mot day dan dién ma day PEN duoc

truong dién tr. bat vao cac két cdu kim loai ctia cong trinh khién
cong do sé phat ra treong dién tir (lam gia tang
truong dién tir trong mang TNC.)

Day PE mat dang thé |+ |- - + - Day PE khong con dang thé nita néu ¢ dong su ¢

16n.

Ngét dién bédi su co tht |- - - + + Chi h¢ thong IT ngan duoc s nhay mach do su cd
nhat. cach dién diém th nhat gy ra.

bién 4p nhung trong |+ |- - + - Cac hé thong TN-S, TNC va IT (véi sy ¢d thi 2)
khi xay ra hu hong cach sinh ra sw ¢6 dong cao c6 thé gay nén cac dién ap
dién. pha nhing (Pién ap pha nhtng: la hién tuong day

PE nhiém dién giéng day pha, do dién ap roi trén

day PE sinh ra khi dong chay trong day nay rat 16n)

Lépdge |

Cac thiét bi chuyén -+ + - - Hé thong TT yéu cau st dung cac RCD. Hé thong

dung IT yéu cau st dung cac IMD

S0 céc dién cuc dat -+ + -/+ |-+ |Héthong TT yéu cau 2 dién cuwc ndi dat riéng biét.
Hé thong IT khuyén nghi chon lwa gitra 1 hodc 2
dién cyc noi dat.

SG soi cap - - + - - Chi h¢ thong TN-C dua ra, trong nhitng truong hop

nhét dinh, méi duoc giam s6 soi cap.

Chi phi stra chita - |- - - --  |Chi phi stra chita dya trén mitc do thiét hai gay boi
bién d6 dong dién su 4.
Hu hai khi 13p dat + - - ++ |- Céc hé thong gay nén su ¢6 qua dong yéu cau kiém

tra l4p dat sau khi giai trir sue c6.

Bang. E16: So sanh gitta cdc mang ndi dat. (Nguon: electrical-installation.org)




Loai mang dién Khuyen Co thé ‘ Khéng khuyén khich
khich
Mang dién rat rong, cdc phan dan dién 10 Cac mang TT,
thién (vo may, vo tu, ..) dwgc ndi voi cuc ? TN, IT hay két
ndi ddy c6 chét luong tot. (ceee néi dat cd hop
dién tro < 10 Q)
Mang dién rat rong, cic phan dan dién 16 @_//_g TN TN-S IT®
thién (vo may, vo tq, ..) duwoc ndi voi cuc = TN-C
ndi ddy c6 chét luong thdp. (cuc noi dat
c6 dién tréd > 30 Q)
Khu vuc nhiéu loan ( dong bao, hay gan iAQ\ TN TT IT®
cac tram phat séng vo tuyén) / \
Cac mang véi dong do cao (>500mA) o, e v < TN @ IT®
IR 1 TT ® @
Mang véi day dan ngoai troi trén khong. ZP==4= 1T TN ®©) IT®
Cac may phat du phong. IT TT TN ®
Loai phu tai [ |
Céc phu tai nhay véi dong sy ¢ (nhw IT TT TN @
cac dong co...)
Phu tai véi mie cach dién thap( 1o dién, ™ ® TT ® IT
cac mdy han, cac thanh phan dét nong,
sai-so ngam, thiét bi trong cac nha bép
quy mo lon.
Nhiéu phu tai 1 pha, pha- trung tinh(di :D-U'Z"— TT0 IT (0)
dong, ban ¢ dinh, xach tay ...) TN-S TN-C (0
Céc phu tai véi mirc nguy hiém kha 1én ! ! ! ! TN D TT an IT an
(can truc, bang tai ...)
Céc thiét bi phu tro s6 luong 16n (nhw 1| l)- -l |TN-S TN-C TT (2
cac may cong cu ...) IT (12bis)
Hon hop [
Nguon cap thong qua may bién ap dau —@— TT IT IT 13
sao/sao (1% khongday c6 day trung tinh
trung tinh
Khu vuc dé chay nd W IT 19 TN-S (15 TN-C (4
TT (5

Mttc d6 mé rdng cua tram phéan phdi ha m& g 1T
thé cao, yéu cau 1 tram phu riéng
Thuong xuyén thay ddi lap dat. Q Q— —P\} TT a7) TN @9

=\ ITa®)
Lép dat & noi ma sw lién tuc ciia mach ‘“m TT 19 TN-S TN-C
nGi dAt 1a khong chic chén (nhu khu vue |l IT )
thi cong xay dung, hay trén cac 1ap dat
cli)
Céc thiét bi dién tir (mdy tinh, PLC) TN-S T TN-C
Mang diéu khién - gidm sat may moc, IT @ TN-S, TT
cam bién PLC, co cdu chap hanh

Bang. E17: Anh hudng ctia phu tai dén viéc chon lyra cac hé thdng ni dat. (Nguon: electrical-installation.org)
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(1) Khi c4c hé théng noi dat khéng duoc quy dinh trong cac quy pham, thi duwgc chon dua theo mite hoat déng déc trung (nhw
yéu ciu vé tinh lién tuc clia mang dién d¢ dam bao an toan cho qud trinh hogt dong — VD la tau thity, gian khoan; theo mirc dg lién tuc dé’
ddm bdo rang sé it khi bi méat dién lam gidn doan cic ddy chuyén mdy moc lam huw hai sdn phan dang trén ddy chuyén do, ...)

Khi chi duing duy nhat mét hé thong ndi dat, kha ndng say ra su ¢ sé tang ty 1€ theo chiéu dai ctia mang dién. Do d6, 1y tuong
tot c6 th€1a ta phéan tach mang dién thanh nhiéu khu vuc khéc nhau, d€ stt dung ki€u néi d4t phit hop. Tuy nhién, ta can xem
xét ki d€ lwra chon kidu ndi dat nao phit hop cho viing nao va tac dong tuong hd gifra cac kiéu ndi dat do.

(2) Khi chéng sét kim téc dong, hay thiét bi chdng sét kim bi hu hai thi ltic d6 day trung tinh sé coi nhu dugc néi voi dat, do do
viéc c6 trang bi SRF hay ch&ng sét van (chdng sét kim) hay khong can duoc tinh k. Su 6 nay sé ting 1én néu mang dién nam &
khu viee c6 nhiéu sim sét hay mang dién c6 nhiéu day dan 1§ thién trén cao. Néu nhue mang IT dugc chon nhim muc dinh dam
bao tinh lién tuc cua viéc cap dién thi nguoi thiét k& phai tinh toan trudce kha ning ngét mach hé thong khi c6 sw ¢6 cham dét
tai pha thtt hai.

(3) Nguy hiém cho RCD

(4) Bat ct hé thdng ndi dat nao, giai phap 1y twdng 1a cach ly phan anh hudng néu cé thé dé dang xac dinh duoc né.

(5) S ¢8 cham pha- d4t anh huong dén dang thé.

(6) Céach ly khong chéc chan do &m wét va bui ban. (dién tro cach dién khé xach dinh, ko chac chan do &m wét va bui ban)

(7) Hé thong TN khéng duoc khuyén khich do nguy hiém ton hai dén mdy phat trong truong hop ¢6 1 su ¢6 bén trong. Quan
trong hon nita la khi may phét cdp dién cho cac thiét bi an toan thi h¢ thong khong dwoc ngat mach khi xay ra sw c8 lan thit
nhét (cham mat pha th nhat).

(8) Dong su ¢d pha- dat 6 thé cao gap vai lan dong In, diéu nay gy nguy hiém hay lam giam tudi tho cac cudn day cta dong
co, hay pha huy phan mach ti. [khi dong sy ¢6'16n, qua cic cudn diy, nd sé sinh ra tiv trieong vt I6n tic dung 1én 16i thép ctia dong co
(mach tir), tie treomg cd gid tri I6n nay cd thé' phi v& cdu triic tiv tinh tw nhién cua 16i thép lam 16i thép bi nhiém tir vinh vién, hay pha vo tir
tinh dinh hinh trieéc trong cdc mdy phdt, lam 167 thép ciia may phat khong con tir tinh va do dé mdy phdt sé khong tw kich duwegc.]

(9) D& h¢ thong dién hoat dong an toan va ting kha ning cung cap lién tuc, it gian doan thi khuyén cdo riang, cho du 1a hé
théng noi dat nao thi cling can thiét phan doan tach ly phu tai théng qua cac bién ap cach ly v6i day trung tinh riéng cho timng
phan doan.

(10) Khi dién tro cach dién ctia cac thiét bi phu tai suy giam manh thi rat dé gay ra sw ¢8 néu nhu viéc thiét k& khong dua chat
luong phu tai vao tinh toan. Viéc trang bi cac RCD trong mang TT ¢é y nghia t6t nhat d€ trdanh nhitng s ¢d do van dé trén.

(11) Tinh di dong ctia loai tai nay gay ra cac su c8 thuong xuyén. (cac tiép diém truot lién két véi cac phan dan dién tran-ray
dién, ...). Va nhu vay, vdi loai tai nay, ngudi ta khuyén cao réng nén st dung cac may bién p cach ly, c6 day trung tinh riéng
d€ cap dién.

(12) Yéu cau st dung méy bién ap véi cac hé thdng TN cuc bd 1a dé tranh sw ¢§ va truc tric ngat mach khi xay ra sy ¢ lan thi
nhat (véi mang TT), hay khi xay ra su ¢8 kép (vdi mang IT).

(12 bis) Vi ngat mach kép trong mach diéu khién.

(13) Giéi han vugt qua cua dong pha- dat do gia tri cao cta tré khang pha- 0 (it nhat 4 dén 5 [an tré khang truc tiép). Hé théng
nay phai duoc thay thé bang MBA du Y-A

(14) Dong ngén mach sy ¢ c6 gid tri cao lam hé thdng TN tré nén nguy hiém. C4m st dung hé ndi dat TN-C.

(15) Bét ké hé thong nao thi RCD phai duoc ddt & mitc <500 mA.

(16) Lap dat cap boi ngudn ha thé phai st dung hé thdng TT. Bao quan hé thdng ndi dat nay nghia 1a it nhat sy stra d6i trén
mang dién da cé (khong phai chay thém cap, khong can stra doi thiét bi bao vé)

(17) C6 thé khong can dén cac tho dién tay nghé cao.

(18) Loai lap dat nay yéu cau s chti y riéng trong viéc bao dudng. Su vang mit ctia cac bién phap do luong phong ngira trong
hé thong TN déng nghia véi viéc yéu cau cac tho dién tay nghé cao d€ dam bao an toan trong toan bd thoi gian.

(19) Su 8 dit day dan dién c6 thé gdy nén sy mat can bang déng thé cta cac phan dan dién 19 thién cta thiét bi. 1 hé thong TT
hay 1 hé thdng TN-S c6 trang bi RCD 30mA dwoc khuyén khich va thuong 1a bt budc. Hé thong IT c6 thé dwoc st dung trong
cac trueong hop chuyeén biét.

(20) Giai phép nay tranh tac dong ngat mach do su ¢8 cham dat khong mong mudn.

Nhu cau dao tao huan luyén cap thé an toan dién: 0904.889.859 (Ms.Hoa)
Website: https://vienxaydung.edu.vn
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