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DEFINITION OF ELECTRIC CURRENT

Dong dién 1a dong chuyén d&i clia cac

hat mang dién tich trong mach kin A Basic Circuit
Switch Fuse
—®

Light |
Bulb/ ® Battery/
Load Source

An electric circuit is a closed loop
where current can flow around.
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DEFINITION OF ELECTRIC VOLTAGE

Hiéu dien the

Béch khoa toan thu md Wikipedia

.'
H

Hiéu dién thé hay dién ap (kj hiéu U, thdng duroc viét don gian 13 U, c6 don vil don vi cila dién thé vén duoc ki higula V) 13 su chénh 1éch vé

dién the qitra hai cure ' Hiéu dién thé I3 cong thrc hién dugc dé di chu;«'én mdt hat dién tich trong truéng tinh dién tir diém nay dén diém kia. Hiéu
dién thé cd thé dai dién cho nguin nang lwong (e dién), hodc st mét di, st dung, hodc néng lrong heu tik (giam thé). Vn ké cd thé duoe st dung
dé do hiéu dién thé giia hai diém frong mot hé théng dien; thurong gﬁc thé dién ciia mét hé thﬁng dién duoc chon 3 mét ddt Hidu dién thé c6 thé
diroc sinh ra b céc tnedng finh dién, dng dién chay qua ti trecmg, cac fnudmg tir thay ddi theo tha gian, hodc st két hop cia 3 nqudn trén (2

nguon nang luong (luc dién), hodc sw mat di, st dung, hodc nang lrgng v trik (giam thé)

cla 3 ngudn trén.
Cong thirc:

U=L.R Trong do : | la cugng dd dong dién (A)

R4 dién tré cla vt ddn dién (0)

Tom lai la sw chénhléch.ve dién thé & 2 diém

~o Yoo

Hiéu dién thé |3 cang thur hién duroc dé di chuyén mat hat din tich trong tnrdmg finh dién tir diém nay dén diém kia. Hiéu cién thé 6 thé dai dién cho

Vén ké co thé duoc s dung dé do hiéu dién thé giira hai diém frong mat he théng dién; thwrdng gcﬁcthé dién ctia mt hé thﬁng dién duoc chon la mat
dat. Higu dién thé co thé duoc sinh ra béi cac frrong tinh dién, dong dién chay qua tir truong, cac tndng tlr thay 6i theo thoi gian, hodc sy kit hop

Voltage

From Wikipedia, the free encyclopedia

For other uses, see Voltage (disambiguation)
"Potential difference” redirecis here. For other uses, see Fotential.

I &Hm=pA

Voltage, electric potential difference, electric pressure or electric tension is the difference in electric potential
between two points, which (in a static electric field) is defined as the work needed per unit of charge to move a test
charge between the two points. In the Intemational System of Units, the derived unit for voltage (potential difference) is
named voit ['188 |n 51 units, work per unit charge is expressed as joules per coulomb, where 1 volt = 1 joule (of work)
per 1 coulomb (of charge). The old SI definition for voit used power and current, since 1990 quantum Hall and
Josephson effect were used and recently (2019) fundamental physical constants were introduced for the definition of all
Sl units and derived units.I'M77% 197 yoitage or electric potential difference is denoted symbolically by AF, simplified
v or Ul for instance in the context of Ohm's or Kirchhoff's circuit laws.

This article needs additional citations for verification. Please help improve this article by adding citations to reliable
sources. Unsourced material may be challenged and removed.

Find sources: "Voltage” — news - newspapers - books - scholar - JSTOR (February 2018} {Learn how and when to remove this template

message)

This article may be expanded with text translated from the corresponding article in Norwegian. (Msy 2018) Click [show]

[show] for important franslation instructions.

Voltage

Electric potential differences between points can be caused by electric charge, by electric current through a magnetic
field, by time-varying magnetic fields, or some combination of these three [I°] A voltmeter can be used to measure the
voltage (or potential difference) between two points in a system; often a common reference potential such as the ground
of the system is used as one of the points. A voltage may represent either a source of energy (electromotive force) or
lost, used, or stored energy (potential drop).

Batteries are sources of volta
electric circuits.

Common symbols 7 AV L7,

Sl unit volt

Contents [hids] Derivations from  Voltage = Er

other gquantities

1 Definition

; ; 23 -
1.1 Definition as potential of electric field Dimenson ST
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Voltage Explained

Water Analyogy

High Pressure
D?:::::; Low Pressure
Pressure
Difference
- =l -
Vol‘l'age can exls‘l' without current

A B S U L s d L e

We can, between what's |nS|de the pipe compared Flowing
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Voltage Explained

/ Connect in series

°'-<ﬂ Boosted -
More voltage = more pressure
= More pressure = more force
1 Lamp Is brighter
= Electron which means more pushing force.
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Voltage Explained

Lamps are rated for a certain voltage and current

’ oo TS - ———— -
P
l“ Too much voltage
| and current
T,
7 £3

then the lamp will blow because
too many electrons tried

HTIGLIIYITT nigimmmaeci..wwin
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Voltage Explained

Multimeter
i

Lamp is dimmer, but powered
for longer

= Electron  and connect it in parallel, then the path

HHISLNIYN IS B I miuoc i vl B cen.



DEFINITION OF RESISTANT

In electronics and electromagnetism, the electrical resistance of an object is a measure of its opposition to the flow of
electric current. The reciprocal quantity is electrical conductance, and is the ease with which an electric current
passes. Electrical resistance shares some conceptual parallels with the notion of mechanical friction. The Sl unit of
electrical resistance is the ohm (Q), while electrical conductance is measured in siemens (S) (formerly called “mho”s
and then represented by O).

\
\
A\

\
\

ToOm lai la‘dai lwong thé hién kha nang can tré dong dién
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Effects of Electrical Shock

4 A and over - Heart Paralysis, Serious Tissue and
Organ Burning

100 m& to 400 mA - Certain Ventricular Fibrillation
S0 mAto 100 m& - Possible Yentricular Fibrillation
30 m& - Breathing Difficult, Fibrillation in small children

0.015 15 ma& - Muscles "freeze" in 50% of population

0.010 10 m& - Let-Go Threshold
0.005 SmA - GFCI Trip Leves

0.001 1 m& - Perception Level

Jens Martensson




HOW TO CONTROL THE SAFETY ELECTRICAL
USAGE

Elimination

V=I.R

Which unit could you helpful for control the safety
electrical using?

1. V
271
3. R

- Which element could you helpful for control the safety electrical using?

Jens Martensson




WHEN WILL YOU BE
SHOCKED BY ELECTRICAL

1. Dong dién truyén qua ngwdi tao thanh mét mach kin
It is transfering to your body

2. Chénh léch hiéu dién thé/ Unbalance Voltage
Tinh dién/ static

Phong dién/ Arc Flash

Dién ap bwéc/ Step voltage

Dong dién cam ng/ Foucault current

oo op

- -<
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EFFECT OF ELECTRICAL

Q="Vil.t

Jens Martensson




Q= V.I.t

V= I.R

YOUR ANSWER 7?77




Tai sao dién giat gay bong — chay
Why your body is burnt when you be electrical shocked?

Connect Contact/ tough

La trwdng hop ngan mach nén dong dién cuc 16n Bong do hd quang hién twong phéng dién/ xa dién

Q= V..t

Presenter:Bui Huy Vinh
Email:vinh.buihuy@dis.com.vn
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Ground Wire Explained

\ Neutral
— 1 Hot @

AW

.!- /Ground fault

j Po’ren‘hal path between rods
but very high resistance

o =

TheEng1n'eer~ingMIn Hset.com

THE
NNNNNNNNN
MMMMMMMMMM

We apply the grounding to delete the Foucault current for transformer.
Because Foucault could make the heat damaged for transformer.

Contractor:Dragon Investment Joint Stock Company (DIS)
Email:info@dis.com.vn
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ELECTRICAL SAFETY

Khi & gan, stra chi¥a, str dung dién ta can chii y phong ngira xay ra cac dang khép kin mach dién qua nguoi sau:

. (1) Néi pha nay qua pha kia
. (2) Néi day pha véi day trung tinh
. (3) Néi day pha xuéng dat

—————————

Jens Martensson



DEFINITION OF RESISTANT

Cham trwc tiép day trung tinh ha ap

Mot trong cac didu kién ky thuat dé dam bao an toan van hanh, an toan cho ngudi, hé théng trung tinh cua lwagi dién ha ap céng
nghiép phai cé du:

. No&i dat trung tinh may bién ap

. Day trung tinh ndi tlr cwe ndi dat may bién ap

. Néi dat trung tinh 13p lai

Néu day trung tinh dam bao ndi dat chac chan thi ngwdi cham truc tiép vao day trung tinh chi phai chiu mét lweng dong dién ro
qua ngudi khdng di gay nguy hiém béi IGc nay mach khép qua ngudi 1a: day trung tinh — nguoi va dat, hon nira néu phu tai can 3
pha thi dong dién trong day trung tinh rat nhé.

A I NS | g —————

-
- -
-
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ARC FLASH

Phat sinh hd quang dién ha ap

Khi néi tat khong qua dién tré phu tai téc la gdy ngan mach pha véi pha hay pha véi trung tinh. Véi dong dién 1én tai mét khe hé
hep du diéu kién sé xay ra hién twong phéng dién qua khéng khi va phat sinh tia Ira hé quang.

Ddi v&i nhirng diém ddu ndi cd tiép xic xau cling xay ra hién trweng phong hé quang qua khdng khi trong khe hé hep. Véi cap
dién hai, ba hay bén ruét, trwdng hop phét sinh hé quang do tiép xtc cling gdy ngan mach sang day bén canh do nhiét dé lam héng
cach dién, tao nén phéng dién gitra pha va phat trién sy cd tir ngan mach mét pha thanh hai pha va ba pha gay hé quang Ién. Trwéng
hop & cac thanh dan hep (nhw cuc aptomat), hd quang ngan mach mét pha cé thé tat sang pha bén canh va tao ngan mach hai réi ba
pha.

Nguoi & gan khu vire phat sinh hd quang cé thé sé bi ving It)a manh cé nhiét dé cao tat vao.

Jens Martensson




ARC FLASH

Td d1én bu ap tram dién MSB
Main switch Board

Jens Martensson




EDDY CURRENT

Pién cam rng
Véi mét dudng day dan dién, khi trong day dan cé dong dién chay qua thi xung quanh day dan cé tr trwéng. D6 Ién cla tir tredng
xung quanh day dan phu thudc vao dién ap, tan s6 va cwdng do dong dién.

Theo nguyén Iy cam tng tlr, néu dwéng strc tlr tredng cat qua mét dudng da
cam ung. Cuéng dd twr truedng cang Ién thi dong dién cam ung cang manh.

Jens Martensson
OISO




PIEN AP BUOC - STEP VOLTAGE

Dién ép Buéc My name is

Voltage

- —
. 7 A0V ST S e o e o e s e e S

Chénh l&ch hiéu dién thé - > Phat sinh ra dong

Jens Martensson 23




ELECTRICAL SAFETY

Truwdng hop nguy hiém khi day trung tinh bj dit néi dat phia nguén thi ngudi cham truc tiép vao day trung tinh ltic nay sé cé dién
tir day pha xéng qua thiét bi va di qua ngudi. Mach dién khép kin sé la: day pha — thiét bi dung dién — doan day trung tinh — ngudi va
dat. Dong dién qua ngudi sé bang dong dién di qua thiét bi, cé thé gay t& vong. Néu cé trung tinh ndi dat 1ap lai thi dong dién sé chia
thanh hai nhanh: mét nhanh qua ngu&i va mét nhanh qua tiép dat lap lai. D& 1&n cua déng dién phu thuéc vao dién tré cua mach dan.
Néu dién tré mach tiép dat lap lai Ién thi dong dién qua ngudi co thé sé Ién dén mirc nguy hiém.

Jens Martensson




ELECTRICAL SAFETY
Example 1:

Contractor:Dragon Investment Joint Stock Company (DIS)
Email:info@dis.com.vn
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Electrical Safety - Electrostatic

Jens Martensson 26




Electrical Safety - Portable electrical equipment




Electrical Safety — Socket& plug

SCHUKO

Jens Martensson 28




Electrical Safety — Portable Generator

Example: Generator usage.
Do we need to install the grounding for generator ?77?

Jens Martensson




Electrical Safety — Portable Generator

Generator complying with the Switching of all live (active

¥ Equipotential

bonding conductor
Power Source - MUST be

isolated from Earth/Frame

principles of AS 2790 and neutral) conductors required
T T T T T e omm e s ommmEm e o m o maEm s o Ee e = EEm e ome T T T oEmm m s ommmmmm o o oEm e e e = A
[ I
| |
[ Y |
| ~ |
[ I
| /’:// |
| : |
| : |
| 7 |
| |
| |
| g I
| Nk |
| |
| |
[ I
| |
[ |

Equipotential Bond
Frame connection

Fig 3.4 — Protection via Electrical Separation to AS/NZS 3000:2007 Section 7.4

Jens Martensson




Electrical Safety — Portable Generator

Ground Wire Explained

Neutral
Ground Wire

Transformenr

TheEngineeringMindset.com
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Electrical Safety — Portable Generator

Ground Wire Explained

= s
= = “Neufral

TheEngineeringMindset.com
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Electrical Safety — Portable Generator

Ground Wire Explained

—

== }
= = " Neuiral
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Electrical Safety — Portable Generator

— A= A= A= o A= = A—

EarthiGround

..|||.
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Electrical Safety — Portable Generator

Main Electrical Panel Basics

Short Circuit Protection

Current increase
Circuit shorted

!ﬂg i S

TheEngineeringMindset.com
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Electrical Safety — Portable Generator

OSHA FactShect

Grounding Requirements
for Portable Generators

Portable generators are internal combustion engines used to generate electricity.
They are useful when temporary or remote power is needed, and are commonly
used during cleanup and recovery efforts following disasters.

Major Causes of Injuries and Fatalities frame of a portable generator need not be

- Shocks and electrocution to users from grounded (connected to earth) and that the
improper use. frame may serve as the ground (in place of
- Shocks and electrocution to utility workers ~ the earth): . '
from improper connection to structures, such ~ * The generator supplies only equipment
as residences, offices, shops and trailers. mounted on the generator and/or cord-
and plug-connected equipment through
Safe Work Practices receptacles mounted on the generator,
- Maintain and operate portable generators § 1926.404(f)(3)(1)(A), and

http://www.osha.gov/sites/default/files/publications/grounding_port_generator.pdf

Jens Martensson




Electrical Safety — Portable Generator

7.28.3 All utilisation equipment powered from temporary electrical installations must

be protected with adequate overcurrent protection and GFCl's (Ground Fault
Current Interrupters) or RCD'’s (Residual Current Devices). Portable GFCl's or
RCD'’s must be installed between the distribution panel and the temporary
cable feeding the utilisation equipment.

Jens Martensson



Main Electrical Panel B2, fowreeticMetr- x

Overload Protection

Current exceeded
Breaker tripped

THE
EEEEEEEEEEE
MMMMMMMMM

TheEngineeringMindset.com



CHUAN BAO VE QUOC TE

(International Protection)

Y nghia sé thir 1

Y nghia sé thi 2

S6 Mirc bao vé chéng vat thé rdn xam nhap SG - Mirc bao vé chong . Nudc | xam nhap
0 Khong bao vé 0 Khong bao vé
‘WSDIY‘M i R 3 . N . izees " o X .
1 .,—--. Py Bao vé chong vat xam nhap co 1 WY Bao vé chong nudc nho giot
- 5J duong kinh ion hon 50 mm :, theo phuong thang dung
2 r!ﬁ'N Bao vé chdng vat xam nhap co 2 R Bdo v chdng nudc nho giot
®, _1® |duongkinhion hon 12,5 mm |:| khi dat thiét bi nghiéng 15°
®
”Z.Smm Iy | R S VLR 30 vé chona ti 5 i ac
= Bao vé chong vat ran xam nhap co Veskgiiiid Bao vé chong tia nuge phun voi goc
3 “L-J4T | dudng kinh 16n hon 2,5 mm 3 |:] nghiéng 10i da 60" so voi phuong
l thang dung
4 =.-L1lm Bdo vé chéng vat rin xam nhap co 4 ::;:[%'l:_:: Béo v§ chong ban nudc tir moi
LFJ? duong kinh lon hon 1 mm ™ hudng
= =) | Bao vé chong bui, bui co thé xam D | Bao vé chéing nwéc phun tir voi
5 f [_] ' nhé_p v0i s0 lrgng khc')q énh @ :}D{: theo moi hudng
L ) huéng téi hoat dong thiet bi e
£~~~ soico . : ERCHITS B&o vé chong nudc phun tir voi
(6) § CIn Bao ve chong ?lu." ngan hoan 6 % v&i cuong do manh theo moi
Mbvf; toan bui xam nhap i) huéng
*1|Bao vé chong nudc xam nhap
7 khi ngam trong nuéc véi do sau
nho hon 1m
| *2| Bao vé chdng nuéc xam nhap
8 khi ngam trong nugc voi do sau

I&n hon 1m

Jens Martensson



Electrical Safety - Electrical equipment 3 phase

3 Puass

® & DELTe & STAR CORMECTION mwrugrr:;
LI -m i rioman
Three-Phase l e
Supply i
-t
= ——n BT
*—& = . A¥-
= o
AREAT iy
® . 2 “ggfﬁﬁ 5£%;$€ ST N THON
Three-phase Lz g i o e
load ?

Kl e

1l

I
Delta connected
capacitor bank

Delta connection Star connection
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Electrical Safety — Grounding

TN-C-S System

Additional
Source Electrode

T

Installation
equipment

L
L 4

— N-C

L

] 5
S >

combined neutral

| and protective

—_ conductor (PEN)
Source Earth in source
of supply,
with PME
applied)

separate neutral (N)
and protective
conductors (PE)

within installation)

VERY
HIGH
VOLTAGE

live wire

VOLTAGE

. neutral wire

Low

Jens Martensson




Electrical Safety — Earth Leakage Protection Device

Jens Martensson 42




Electrical Safety - ELCB 30mA

Effects of Electrical Shock

20.000

4 A and over - Heart Paralysis, Serious Tissue and
Organ Burning

100 m& to 400 ma& - Certain Yentricular Fibrillation

S0 mAto 100 mA - Possible Yentricular Fibrillation

0.030 30 ma& - Breathing Difficult, Fibrillation in small children
0.015 15 m& - Muscles "freeze" in 50% of population

0.010 10 m& - Let-Go Threshold

0.005 S5mA - GFCI Trip Leves

0.001 1 m& - Perception Level

Jens Martensson




Electrical Safety — Earth Leakage Protection Device

7
i
|
|
]

[
J]

If you apply ELCB , could It help you to prevent the electrical shock accident while your hand contact with phase
line and your leg contact with neutral line ?

Jens Martensson




Electrical Safety — Earth Leakage Protection Device

Difference between RCCB and ELCB

S.No

RCCB

RCCB refers to ear stands for
Residual Current Circuit Breaker.

It is a new name and refers to
current operated devices.

It ensures 100% detection of leakage
current& is available to sense the AC
as well as DC leakage current.

RCCB has no connection with the
earth wire and that’s why it can trip
when both currents (phase and
neutral) are different and it
withstands up to both the currents
are same.

ELCB

ELCB stands for Electric Leakage
Circuit Breaker.

ELCB refers to voltage operated
earth leakage device.

It is not preferable as it can only
detect current that flow back
through the main earth wire.

ELCB is working based on Earth
leakage current. These devices
measured the voltage on the earth
conductor; if this voltage was not
zero this indicated a current leakage
to earth.

Jens Martensson




Electrical Safety- Power Consumed Formula

Single phase Three phase

P= U.I cos @ P= v3.U.I cos @
=I=7 = I=7
= S=7mm? = S=7mm?

Refer catalog of cable manufacturer sheet to select Refer catalog of cable manufacturer sheet to
the cable size select the cable size

Note: Must consider to apply safety factor for Note: Must consider to apply safety factor for
prevent overload prevent overload

Jens Martensson 46




Electrical Safety- Cable

Which kind of cable is better for electrical conducting ?

| |

ey
R i
M)
o
L ]
2
)
o
;‘, K '
: ‘
-
:I
k; ]

The electron move on the lateral area. It’s the property of electron.

Jens Martensson 47




A-VARYING CURRENT FLOW?

o —_—

Phai xa hét cuodn

dién vi phat sinh
dong dién cam &ng
dién tuw 777 /s

A010-

KHAI NIEM VA PAC TINH CUA CUON CAM: (INDUCTOR)

Dong dién (=) va (+) vén nguoc chiéu nhau sinh ra 2 dong tir thong ngugc chiéu nén
ching kh& 1an nhau. Do d6 cuén day dan dién khong tao ra tir thong.

Jens Martensson




Electrical Safety - LOTO

6 STEPS OF LOCKING 6 STEPS OF OPENING

1.Stop machine 1.House keeping and collect all the tools
2.ldentify the energy 2.Install all the cover of machine

3.Lock all the energy 3. Unlock the padlock and tag

4.Intall the tag and padlock 4.Inform to relative person

5.Release all the energy 5.Check the safety device and cover

6.Check to ensure the energy at level 6. Restart machine
Zero

Jens Martensson
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