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Introduction

King Power was established in 2014 as a Electrical contractor. 2020, we diversified and become a spe-
cialist in design, manufacture & provides services of the LV Electrical switchboards, Control panel &
Automation.

Our factory larges 1,000 square meters facilitated with the full modern CNC Cutting, Punching, Bend-
ing Amada brand machines, Busbar machine, Current and High voltage injection machines... Every-
thing we do is directed toward exceeding your expectations and Our engineer can give value engi-
neering (VE) too.

We are a team of 30 peoples including experienced Engineers and the skillful electricians. Many of
whom have worked together for more than 10 years. The success which the Company has achieved is
based squarely on the body of knowledge, skill and expertise of its workforce. We commit to deliver
our services and products on time, within budget, full comply the specifications.

King power dugc thanh Iap vao nam 2014 Ia mot
nha thau xday lap dién. NGm 2020, chung téi dé
chuyén sang va trd thanh chuyén gia thiét ké,
san xudt va cung cdp cdc dich vu vé Tu dién ha
thé Tu diéu khién & tu déng haoa.

Nha may réng 1000 mét vubng, dugdc trang bi
day du cdc mady maoc va trang thiét bi hién dai
nhu: cdac May cat, May dét, Mday chdn dinh hinh,
May gia céng thanh cdi, Thiét bi bam dong, Thiét
bi bom dp... Moi viéc chung téi lam déu hudng taSi
muc tiéu vugt trén su mong ddi cua Quy khdach
hang. B6i ngl ky su, ky thudt vién cua chung toi
luén tan t&dm lam viéc nhdm mang dén cho Quy
khdch hang cdc gidi phap ky thudt toi uu va sdn
phdm tét nhdt.

Chung téi la mét déi gém 30 ngudi bao gém cdc
ky su giau kinh nghiém va nhing ky thudt vién
lanh nghé. Nhiéu ngudi trong sé ho dd lam viéc
cing nhau trén 10 nam. Thanh céng ma céng ty
dat dudc chu yéu dua trén nén tang kién thdc, ky
ndng va trinh dé chuyén maon cao cua luc lugng
lao déng. chung téi cam két sé cung cdc dich vu
va san pham cdp dung thdi gian, trong ngdn
sdch, ddp ung day du cac théng sé ky thudt.
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Our Business
Linh vuc kinh doanh

Main switchboards

. . . Ta dién chinh
Annual maintenance service of Electrical
switchboards and Control panels 4 1
Dich vu bdo dudng dinh ky hanh ) . .
hé théng TU dién td, Tu diéu khién '| 0 ‘ .. Sub main switchboards
v Hé théng tu déng hoa ., 4 \?/ Tu dién nhanh

Testing & Commiissioning of Electrical
switchboards, Controlpanels &

Automation system é)
Kiém tra va van hanh hé théng .= ‘
Ta dién td, Ta diéu khién
va Hé théng tu déng héa

\ 3 Distribution boards
) AQ/ TU dién phan phoi

Our business
are as follow:

Linh vuc kinh doanh:

'(4 Emergency boards

Fire Alarm control panels TG dién khdn cdp

Tu chta chay

4 -

7 A (5

Pump & Fan control panels (\ " Meter boards
TG diéu khién bom va quat 6 TG déng hé

Consumer units
Ta dién cdn ho

King Power fully and strictly to comply the IEC 61439-1&2 international standards for the FULL TYPE TEST
AND FULL VERRIFICATION TEST Electrical Switchboards as following:

King Power tudn tha mét cdch day du va khdt khe cdc tiéu chudn qudc té IEC 61439- 182 dp dung cho Tu
bdng dién BAY BU CHUNG CHI KIEM BINH nhu sau:




IEC 61439 -1&2 STANDARDS

I. APPLY IEC 61439 -1&2 STANDARDS TO COMPLY VERIFICATION TEST
AND FULL TYPE TESTED ELECTRICAL SWITCHBOARD
AP DUNG TIEU CHUAN IEC 61439-182 DE TUAN THEO THAM TRA VA KIEM BINH TU BANG DIEN

IEC STANDARD: IEC 61439-1 & IEC 61439-2 have now been published, these are parts of the series to replace the IEC
60439 standards to Assist manufacturers & laboratories testing to IEC 61439.

Contains the definitions and states the services conditions, construction requirements, technical characteristics

and verification requirements for low voltage switchgear and control gear assemblies.

The general requirements are divided in to:

IEC STANDRD: IEC 61439-1 & IEC 61439-2 hién da dudc xudt bdn, ddy Ia cdc phdn cua loat san pham dé thay thé cdc tiéu
chudn IEC 60439 dé Hé trd cdc nhd san xudt & phong thi nghiém thd nghiém theo IEC 61439,

Bao ham cdc dinh nghia va néu ré cac diéu kién dich vu, yéu cau xdy dung, ddc tinh ky thudt va yéu cau xac minh déi vai
cdc cum thiét bi déng cat va diéu khién dién dp thdp.

Cdc yéu cau chung duoc chia thanh:

1. CONCTRUCT'ONAL ceeeee e .Incorporation of switching devices and

KéT CA‘U components: Design rules.
Su két hdp cla cdc thiét bj va thanh
Effectiveness of the protective ceccccccccccce phan chuyén mach: Quy tac thiét ké.

against electric shock
Hiéu qud cta bdo vé
chéng dién gidt

Internal electrical circuits and

©0 000000000000 00

Clearance and creepage ¢ e e oo connections: Design Rules
distances.
Khe hd khéng khi va chiéu

dai dusng ro

L]
: Cdc mach dién va két noi

bén trong: Quy tdc thiét ké.

Degree of protection...

Cdp dé bdo vé.

L]

L]

L]

L]

L]

L]
Terminals for external conduc-
tors: Design rules.
Dau ndéi cho day dan bén ngodi:
Quy tdc thiét ké.

Materials properties, lifting impact and :
marking oc-oooooo:
Tinh chat vat liéu, tadc déng nang va

ddnh ddu

A R




2. PERFORMANCE

®
®
®
®
®

HIEU SUAT

Temperature rise limits.

Dielectric properties.

Short circuit withstand strength | I.

Electromagnetic compatibility - EMC

Mechanical operations

@ @ @ o

Gidi han tang nhiét dé.

Tinh chdt dién moi.

Cudng dé chiu dung ngdn mach.

Tucong thich dién ta - EMC.

Hoat déng ca hoc.

3. STRENGTH OF MATERIALS AND PARTS:

® @

(RO O ) @0 e

)

DO BEN CUA VAT LIEU VA CAC BO PHAN:

Resistance to ultra-violet radiation.

Manufactured from/ coated in synthetic material
and for installation outdoors.

Lifting.

Marking.

Resistance to corrosion.

Metallic indooer enclosures and external parts.
Metallic internal components of indoor and
outdoor assemblies upon which mechanical oper-
ation may depend.

Metallic outdoor enclosures and external parts.
Properties of insulating materials.

Verification of thermal stability of enclosures

Only relevant to enclosures or technically-signifi-
cant external parts manufactured of insulating
material.

Verification of resistance of insulating materials to
normal heat.

Parts that support conductors.

Other parts.

Verification of resistance of insulating materials to

abnormal heat and fire due to internal electric

effects

(ORI @@

)

)

Khd ndng chéng buc xa cuc tim.

Duoc san xudt /trang pht bang vat liéu téng hop
va lap dat ngodi troi.

\felgleNaleh

BDanh ddu.

Kha ndng chéng dn mon.

Vo trong nha bdng kim loai va cdc bé phdn bén
lalelele]

Cdc thanh phdn bén trong bang kim loai cba cdc
cum trong nhd va ngoai trdi ma hoat déng cd hoc
co thé phuthudc vao.

Vo ngoai-bang kim loai va cdc bé phan bén ngodi.
Tinh chdt cua vat liéu cdch dién.

Kiém tra dé on dinh nhiét cta Vo.

Chi lién quan dén vo hodc cdc bé phdn bén ngodi
quan trong vé mdt ky thudt ducc san xudt bang
vat liéu cach dién.

Kiém tra kha ndng chju nhiét théng thudng cua
vat liéu cach nhiét.

Bo6 phan dé day dan.

Cdc bé phdn khadc.

Kiém tra kha ndng chiu nhiét va chdy bat thudng

cua vat liéu cach dién do tac dung dién bén trong.



4. DEGREE OF PROTECTION

CAP PO BAO VE

IP 3X = Protected
against solid foreign
objects of 2.5 mm diameter

and greater.
IP3X = Bdo vé su xam
nhdép cua vat ran

IP 2X = Protected
against solid
foreign objects of 12.5
mm diameter and
greater.
IP 2X = Bdo vé su xam
nhdp cda vat ran 12mm
va Ién hon

IP 1X = Protected
against solid
foreign objects of 50
mm diameter and
greater.

IP1X = Bdo V& suxam

nhdp cta vat ran
50mm va Ien
hon

IP X8 = Protected against the effects of

continuous immersion in water.
IP X8 = Bdo vé chong nudc khi ngém
trong nudc lién tuc

IP X7 = Bao vé chéng nudc khi
ngam trong nudc duéi 1 mét
IP X7 = Bdo vé chéng nudc khi
ngdm trong nudc dudi T meét

IP X6 = pressured water jet.

IP X6 = Bdo vé chéng tia nudc dp luc

2.5mm va Ién

haon

IP 5X = Dust-protected.
IP 5X = Han ché bui xdm
lalgle]e)

‘ Protection against

Ingress of solid
foreign objects
Bdo vé chong lai

IP 6X = Dust-tight.
IP 6X = Bdo vé hodn todan

suUxam nhdp/
khoéng bi bui xdm nhap.

cua vat ran

IP X1 = water drop falling vertically.
IP X1 = Bdo vé chéng giot nudc roi
thang ding.

N

cua nuoc

N~~~

IP X5 = water jet.
IP X5 = Bdo vé chéng phadn Iuc nudc

IP X2 = slightly more water drops at

15 angle.

IP X2 = Bdo vé chéng nudc rai goc
nghiéng 15 do

IP X3 = water spray at 0-60 angle.
IP X3 = Bdo vé tia nudc ban td
goc 0 tdi 60 do

IP X4 = water spray all directions.
IP X4 = Bdo vé tia nudc ban t& moi

hudng.




5.

)

(O T R I )

KHE H3 KHONG KHi VA CHIEU DAI BUGNG RO:

Clearance.

®
®

The distance from a live conductor to another live
conductor/ Neutral or earth through air.
Creepage distance.

The distance over the surface of insulating materi-

)

al from a live conductor to another live conductor/
or earth.

The test is by physical measurement.

Phase to phase.

Phase to neutral.

Phase to earth.

(R O R I )

Up to terminals of switchgear

6. EFECTIVE OF PROTECTION:

(T O R )

TINH HIEU QUA CUA VIEC BAO VE:

Bolding of all external to earth bar
Inject 10 MA and measure R <0.1ohm

Short circuit of outgoing units

@ 9 OO

Short - time withstand current on the earth bar
Protective earth issues:

Wy External covers not bold to earth

)

WY Door and external gaskets for IP rating but

also insulates the covers from the earth bar

SNy

CLEARANCE AND CREEPAGE DISTANCES:

Khe hd khéng khi.

Khodng cdch t& ddy néng nay téi dédy néng khdc
hodic day trung tinh hodc day néi ddt.

Chiéu dai dusng ro.

Khodng cdch trén bé mat vat liéu cdch dién tu vat
dan dién nay tsi vat dan dién khac hodc ddy trung
tinh hodc déy néi dat.

Kiém tra bdi phép do vat Iy,

Pha tdi pha.

Pha tdi trung tinh.

Pha téi noi dat.

Lén dén dau cudi cua thiét bi déng cat.

Bat 6¢ tdt cd bén ngodi thanh ndi dat
Bdm dong 10 mA va do R <O,1ohm
Ngdn mach cdc ngé ra
Thai gian ngdn chiu dudc dong dién trén thanh néi
dat
Cdc vdn dé vé bdo vé cham dat:
WY VO ngodi khéng dugc siét ¢ néi dat
WY Cac miéng dém cua va miéng dém
bén ngodi tao cdp bdo vé nhung clng
lam cdch dién cdc tdm che khdi thanh

noi dat.




7. INCORPORATION OF SWITCHING DEVICES:
SU PHOI HOP GIUA CAC THIET Bl VA THANH PHAN CHUYEN MACH:

Application: selective devices and components.

Manufacturer's instructions: installed in accordance.

Ung dung: lua chon cdc thiét bi v& thanh phan mach dién.

Huéng d&n cua nha sdn xudt: dudc Idp ddt sao cho phu hop.

8. INTRENAL ELECTRICAL CIRCUITS AND CONNECTIONS:

MACH DIEN BEN TRONG VA BAU NOI:

The internal electrical circuits and connections are
designed to withstand the short - circuit stresses
Arranging the cables and cabling accessories

The connections of current carrying parts do not suffer
undue alteration as a result of normal temperature

rise, ageing of insulating materials and vibrations

Cac mach dién bén trong va cdc ndi dudc thiét ké dé
chiu dugc Gng sudt ngan mach.

Sap xép cap va phu kién cdp.

Cdc két néi cta cac bé phdn mang dong dién khéng bi
thay déi qud mdc do nhiét dé tdng binh thudng, su I&o

hoéa cta vat liéu cach dién va rung déng.

9. TERMINAL FOR EXTERNAL CONDUCTORS:

CAU NOI CHO CAC KET NOI BEN NGOAI:

The terminal
conductors
are ensured

to have necessary

contact pressure

Cdc cau déu nébi
dugc dam bdo

co dp sudt tiép xuc
can thiét

. o7




10. TEMPERATURE RISE LIMITS:
GIGI HAN TANG NHIET BO:

All switchgear generate heat, limits that effect the
ratings are:
) Bus bars and conductors, plug-in contacts of remov-
able or withdraw able parts which connect to bus bars.
() Discrete arrangements of plug and socket type
connections.
Maximum ambient temperature: 40 degree ¢ - 50degree c
@) Maximum working temperature
Maximum working temperature - Maximum ambient
temperature = Temperature rise 135 0 C - 500C = 85 K (C)
@) The temperature measured and considered is the
rise that is achieved after stabilization (>IKin 1 hour)
Level of rise is stated in K (Kelvin) IK~10 C
Specified Limits: based at 40 degreeo C Maximum
ambient
@ Terminals for external insulated conductors: 70K
@ Manual operating means:

WY Of Metal: 15K

WY Of Insulating material: 25K
@) Accessible external enclosure and covers:

WY Metal surfaces: 30K

WY Insulating surfaces: 40K

WY Bare copper bus bars & conductors: 105K

There has been a significant change to the way
assembilies are rated for its operational current
WY Rated current
WY Of the assembly (InA)
WY Of a circuit (Inc)
WY Rated diversity factor (RDF)

WY
KING PGWER
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Tat ca cac thiét bj dong cat déu tao ra nhiét, cac gidi
han anh hudng dén xép hang la:
@) Thanh cdi va day dan, tiép diém cam vao cua cdc
b phdn co thé thdo rdi hodc rut dudc két néi vdi cdc
thanh cai
®) SAp xEp rdi rac cdc két néi kiéu phich cam va 6
cam
Nhiét dé méi trucng téi da: 40 dé c - 50 dé ¢
@ Nhiét d6 lam viéc t6i da
Nhiét dé lam viéc téi da - Nhiét dé maoi trudng téi da =
Tdng nhiét d6 135 0 C - 500C = 85 K (C)
@) Nhiét doé do ducc va dudc coi I nhiét do tdng dat
ducoc sau khi én dinh (> IK trong 1gid)
Mdc tang dudc néu bdng K (Kelvin) 1K 1~10 C
Gidi han cu thé: 40 dé C la nhiét dé maoi trudng xung
quanh toi da
@) Dau noi cho ddy ddn cdch dién bén ngodi: 70K
@) \an hanh thd cong:

WY Kim logi: 15K

WY Vat liéu cach nhiét: 25K
@) 3 va vd bén ngodi 6 thé tiép can dudc:

WY Bé mat kim loqi: 30K

WY Bé mdt cdch nhiét: 40K

WY Thanh cdiva ddy dan bang dong tran: 105K

Bd cé mét su'thay déi ddng ké déi véi cdch cdc cum
dugc dénh gid cho dong dién hoat déng cua né

Wy Dong dinh muc

WY Cda I&p rdp (InA)

WY Cda mét mach (Inc)

WY Hé sb phdn tdap dinh muc (RDF)
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11. DIELECTRIC PROPERTIES
TINH CHAT DIEN

Rated Insulation
voltage Ui: e.g. 690 V
Bién ap cach dién dinh
mdc Ui: vi du 690 V

Degree of
pollution degree 3
Mdc dé 6 nhiém
Ui linked to muc dé 3
Creepage distance:
Rated operational w Comparative
voltage Ue: e.g. 415 V creepage distances trackingli iGN
Dién dp hoaBCENE . y/ //ep o & thong Chi sé theo dbi
muc Ue: vidu 415 V/ cach ducng ro: -
Khodng cdch khe
Rated impulse hd va dudng ro Insulation:

voltage Uimp: material group |, 11,
e.g.6 KV [lla or 1M
Dién dp xung dinh Cdch nhiet: nhom vat
muc Uimp: liéu I, 1l llla hodc

vidu: 6 KV b

12. SHORT CIRCUIT WITHSTAND STRENGTH
SUC CHIU BUNG DONG NGAN MACH

Current increase 10 — 20 times Dong dién tdng 10 - 20 lan

Thermal effects Hiéu Udng nhiét

Heating of conductors proportional to 12 Gia nhiét cua day dan ty Ié vai 12

@ @9
@99

Heating of conductors proportional to (I/csa)? Gia nhiét cta day dan ty 18 vadi (1 / csa)?

63 °C rise/ 10 kA/ cm? of copper/ sec Tang 63°C /10 kA /cm? déng / gidy

)
)

Magnetic forces proportional to 12 Luctutylé vai

® Magnetic forces inversely proportional to the @ Luctutylé nghich véi dé phén cdch ddy dan
conductor separation 12/ d %/ d
@ Need to consider combined effects Fully ® Can xem xét cdc hiéu uUng két hop Thu
short — circuit testing includes: nghiém ngdn mach hodn toan bao gém:
WY Phase busbars WY Thanh cai cac pha
WY Neutral bars 60 or 100% WY Thanh trung tinh 60 hodc 100%
WY Outgoing units WYy Cacngdbra
WY Incoming units WY Cac ngo vao
WY Test done at 105 to 110% of Ue WY Tha nghiém dugc thuc hién & 105 dén

110% Ue

48
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@ Insure Immunity & emission levels of elec- @ Tudn thu kha nang mién nhiém td va mdc

tronic components comply

Ensure installation is in accordance with
manufacturer's specifications

Resistance to fire burning

Glow wire test at 960°C on insulation in con-
tact with current carrying parts e.g. busbar
support

Glow wire test at 650°C on other insulation

parts

13. MECHANICAL OPERATIONS

VAN HANH CO KHI

@ Test requires 200 operations, open - close,

rack in - rack out, check interlocks Issues of
Mechanical operations

MCCs don't have correct interlock for operation,
test & isolation. Design verification by
Shutter locking up

Loss of IP round door seals especially withdraw

able unit

phdt xa cta cdc bé phén dién td

Dam bdo ldp ddt theo dung théng sé ky
thudt cta nha san xudt

Khd ndng chéng chady

Tha nghiém day phdt sang 3 960°C trén cdch
dién ti€p xuc vdi cdc bé phdn mang dong
dién, vi du: hé trd thanh cdi

Tha nghiém day phat sang & 650°C trén cac

bé phdan cach dién khac

Kiém tra yéu cau 200 hoat déng, md - déng,
rack vao - rack out, kiém tra khoa lién déng
Cdc van dé vé hoat déng cd khi

Cdc ti MCC khéng co khaoa lién ddng chinh xdc dé
kiém tra vén hanh va cach ly. Tham tra thiét ké boi:
Khdéa ctia chdp

Mdt niém phong cda tron IP ddc biét la thiét

bi co thé rat

e | .

FELLb b

]

Mﬁdd
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1. IEC 61439-2 STANDARD: POWER SWITCHGEAR AND CONTROL

GEAR ASSEMBLIES

TIEU CHUAN IEC 61439-2: LAP RAP TU DIEN VA TU DIEU KHIEN

Defines the specific requirements of power
switchgear and control gear assemblies
whereby the rated does not exceed 1000 VAC/
or 1500 VDC

|[EC 61439-2 standards: also details 12
characteristics as in IEC 61439-1 that must be
verified

This part of IEC 61439-2 deals with additional
requirements specific to power switchgear
and control gear assemblies: Degree of

protection of withdraw able parts and Internal

® Xdc dinh cdc yéu cau cu thé cia cum thiét bi

dong cat dién va diéu khién theo do dinh muc
khong vudt qud 1000 VAC / hodc 1500 VDC
Tiéu chudn IEC 61439-2: cling néu chi tiét 12
ddc tinh nhu trong IEC 61439-1 phdi dugc
xdc nhan

Phan nay cua IEC 61439-2 dé cap dén cac yéu
cau bé sung cu thé déi véi cdc cum thiét bi
dong cat dién va diéu khién: Mdc dé bdo vé
cua cdac b phdn co thé rat ra va ngdn cdch

bén trong

separation

1. DEGREE OF PROTECTION

CAP b0 BAO VE

The removable parts of the
enclosure effect the degree of
protection when removed.
The degree of protection
applying to the withdraw able
part in connected position is
also maintained in the test
and isolated positions and
during transfer from one
position to another.

Cdc bé phdn cé thé thdo rdi
cua vo boc danh hudng dén
muc dé bdo vé khi thdo ra.
Mdc dé bdo vé dp dung cho
bb phdn co thé rat 3 vi tri dudc
két n6i cling duoc duy tri trong
tha nghiém va cdc vitricach ly
va trong qud trinh chuyén tivi
tri nay sang vi tri khac

A fault on one circuit must not
be permitted to develop into a
fault on another
Mot 16i trén mét mach khéng
dudc phép phdt trién thanh 16i
trén mach khac

Any fault produces high

degree of ionized gas and
ultraviolet light of arcing
creates arcs in other region.

Bdt ky su c6 nao clng tao ra
khi bi ion hoa ¢ muc dé cao
va tia cuc tim cua su phong
dién tao ra cdc hé quang

dién & vung khac.

A busbar fault can run from
one unit to the next if there is
No proper segregation

L6i thanh cdi c6 thé chay tl
don vi nay sang don vi khac
néu khéng co su phdn tdch
phu hop

A proper segregation s
achieved by compartmental-
ization general classification
for the different forms of
separation.

Su phdan cdch thich hop dat
duoc bdang cdch phdén loai
chung theo ting ngdn cho cac

dang chia ngdn khac nhau.

Y W



WY
KING P&WER

LUXURY ELECTRICAL SW\ OARD

2. FORM SEPERATION
CAC DANG FORM TU

No Separation

Form 1 Khéng phan chia ngan

L

Form1

Separation of busbars from the
functional units

Phan chia ngdn chdc ndng vai
don vi

Form 2

i

Form 2a Form 2b

Separation of busbars from the
functional units and separa-
tion of all functional units, one
from another. except at their
Form 3 outjout tgrmin?ls. o
Phan chia ngan thanh cai vadi
cac don vi chdc nang, va phdan
chia don vi chdc nang vdi

nhau, khéng phdn chia cac
Form 3a Form 3b

dau nai.

Form 4a Form 4b

g

LI

As for Form 3. but including
separation of outgoing termi-
nals of all functional units, one
from another.

Form 4 | Phdan chia ng thanh cadi vdi cac
daon vi chdc nang, va phan chia
don vi chdc ndng vdi nhauy,
phdan chia cdc dau néi véi cdc
don vi chdc nang.

Tl

- Busbar /Thanh cai
- Separation /Vach ngan

L2




