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Why Need Electromagnetic Compatibility — EMC?

What is Electromagnetic Interference ~ EMI?

» Electromagnetic interference is the electromagnetic disturbance affecting
the performance of a device.

» Most sources of EMI are another electronic device or electrical system,
but there are cases when EMI can have an environmental source, such as
an electrical storm, a power surge, electrostatic discharge (ESD) or solar
radiation.

» The fundamental issue arises from the interaction between
electromagnetic fields generated by electrical currents and nearby
conductors or electronic circuits. These interactions can occur through
various coupling mechanisms, including conductive, inductive, capacitive,
and radiative pathways.

» All electrical conductors generate magnetic fields proportional to the
distance between them.
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Why Need Electromagnetic Compatibility — EMC?

What Are The Source Of Electromagnetic Interference - EMI?
Switching devices for inductive loads,
Electric motors,

Fluorescent lighting,

Welding machines,

Computers,

Rectifiers,

Choppers,

Frequency converters/regulators,

Lifts,

Transformers,

Switchgear,

Power distribution busbars, and so on. ..
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EMC-Electromagnetic Compatibility

** EMC or electromagnetic Compatibility ~ capability, is a requirement for electrical
devices and installations.

»  Without compatibility, emissions from one can interfere with the performance of
another.

» Stringent guidelines and regulations exist in each country to ensure the devices,

components or installations on the market adhere to acceptable parameters for both

emissions (that could affect other devices) and immunity (to protect itself against

emissions from other devices.)

Again ! What is EMC?

Electromagnetic compatibility is required because all electric devices or installations
influence each other when interconnected or close to each other. EMC is a measure of
a device’s ability to operate as intended in a shared operating environment without
affecting the operability of other equipment in the same environment.
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Myanmar National Building Code 2025

* 5B.4.1.1 The design and planning of an electrical wiring installation shall take into consideration,
[some or all of the following:]

» a) the type of supply, occupancy, envisaged load and the earthing arrangement available;

* b) the atmospheric condition, such as cooling air temperature, moisture or such other conditions
* which are likely to affect the installation adversely;

* ¢) the possible presence of inflammable or explosive dust, vapour or gas;

* d) the degree of electrical and mechanical protection necessary;

* e)the importance of continuity of service including the possible need for standby supply;

* f) the probability of need for modification or future extension;

» g)the probable operation and maintenance cost taking into account the electricity supply tariffs
* available;

* h) the relative cost of various alternative methods;

* i) the need for radio and telecommunication interference suppression;

* j) ease of maintenance;

» k) safety aspects;

* |) energy conservation

* m) the importance of proper discrimination between protective devices for continuity of supply
e and limited isolation of only the affected portion; and

* n) reliable and sustainable electricity supply



Many EMC Related Codes in IEC:

. ISEC 61 000-2-5: 1 995, Electromagnetic compatibility (EMC) - Part 2: Environment -
ection 5:

Classification of electromagnetic environments — Basic EMC publication

* |EC 61 000-6-1, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards
— Immunity

for residential, commercial and light-industrial environments

|IEC 61 000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic
standards — Immunity for industrial environments

IEC 61 000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic
standards — Emission

standard for residential, commercial and light-industrial environments

|IEC 61 000-6-4, Electromagnetic compatibility (EMC) — Part 6-4: Generic
standards — Emission

e standard for industrial environments

* |[EC 60364-4-44, Low voltage Electrical Installations-Protection against voltage
disturbances and electromagnetic disturbances;



EMI, EMC In Electrical Installation

= Unit Of EMI , Decibels(dB); to express the intensity of Electromagnetic signals.
= Deci---, Bel=1/10 Bel
= A unit to measure power
= Also the Logarithmic scale

* To measure the electric field: vole per meter(V/m)

* To Measure the magnetic field: Ampere per meter(A/m)
Gain=A=10log (Po/Pi)dB —Egn.1

A =10 log (V2%V1?) =20 log (V2/V1)

Reference Value to Voltage, Current and Power.

20 log (100 /1) =20 x 2 = 40 dBuV[E-field]

20 log (10/1) = 20 x 1 = 20 dBA
20 log (10,000,000/1) = 20 x 7 = 140 dBuA[H-field]



EMI, EMC In Electrical Installation
" Electromagnetic Wave In Shape:
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ElectroMagnetic Compatibility (EMC)

EMC Behavior of different electrical distribution architecture
EMC — Earthing principles and structures

EMC implementation

EMC - Coupling mechanisms and counter-measures

Wiring recommendations

Contractual EMC

Real Life Experience

L

Example of Testing, and Document in EMC
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https://www.electrical-installation.org/enwiki/ElectroMagnetic_Compatibility_(EMC)
https://www.electrical-installation.org/enwiki/ElectroMagnetic_Compatibility_(EMC)

Mitigation Of Electromagnetic Compatibility(EMC)
1. EMC Behavior of different electrical distribution architecture
Best and Basic Way to Install The Supply To Sensitive Equipment:

[ Sensitive Equipment distribution shall be supplied by dedicated transformer in a TN-S
system.

Transformer / \ /@ % \
I _T%; T
A N\ N\ N\
L \ | U0 N N X
VN N %K I K/Jﬁk % t l I(LFKI
A A I © 1 || 1% 1©1

dewvices devicas devicas devicas devices devicas
Mot recommended \ Preferable / Excellent
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Mitigation Of Electromagnetic Compatibility(EMC)
1. EMC Behavior of different electrical distribution architecturing

* TN-S Earthing System can minimize the EMC problems for installations
comprising information-technology equipment, including telecom equipment.

Earthing System

TT TN-S IT TNC
Yes Yes Yes Yes
Safety Of Peoples . S
RCD to be installed Continuity of PE conductor must run along the LN .
Yes Poor Yes Poor
Safety Of Property |Medium earth fault current, |[High earth fault current, High earth fault current,
Low earth-fault current
<104 (=1ka) (=1ka)
Availability Of Energ Good Good Excellence Good
Good Excellence Poor, to avoid Poor
Risk of overvoltages Good equipotential ] MNeutral and PE are
) ) Risk of overvoltages ]
situation combined
Equipotential 50/60 Hz and
problems, Need to Meed to manage devices | Common-mode filters and harmonics currents
EMC Performance manage devices with with high leakage surge arrestors must handle circulate in the earthing
high leakage currents currents the phase- to-phase voltages and grounding
structures
RCDs subject to nuisance High ground-fault

High ground- currents
ENE tripping if common-mode currents {transient

t ient disturb
{transien isturbances) capacitors are present disturbances)
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2. EMC — Earthing principles and structures
Mitigation Of Electromagnetic Compatibility(EMC)
Earthing network, which to specially design to fulfil lightning rods

several functions. Earthing can be independent or "Clean” Electrical
earthing network  earthing network
operate together to meet the ;

1. Safety of persons from electrical hazard,

Equipment protection from electrical hazard,

]

2
3. Equipment reliable quality,
4. EMC performance

lightning rods Separate earth electrodes
"Clean” Electrical
earthing network  earthing network

Ui

 Single earth electrode and

e Separate earth electrodes are not
recommendable in EMC

Single earth electrode
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Mitigation Of Electromagnetic Compatibility(EMC)
2. EMC — Earthing principles and structures

* The multi electrodes and earthing network is generally advised to use for safety and EMC.
* Especially in multi-level building, more than one earth bonding to apply,

* Equipotential bonding, Electrical and communication earthing, as earth meshes and bonded

several pomt between Levels' Equipotential bonding required for

multi-level buildings

lightning rods

"Electrical" and "communication”

earthing as needed
- .-.1---.-- ———— T

Multiple interconnected earth electrodes
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Mitigation Of Electromagnetic Compatibility(EMC)
2. EMC — Earthing principles and structures

» It is now recognised that independent, dedicated earth electrodes, each serving a separate earthing
network, are a solution that is not acceptable in terms of EMC, and a serious safety hazard. In certain
countries, the national building codes forbid such systems.

» A separate “clean” earthing for electronics , a “dirty” earthing network for energy is not recommended
in view of obtaining correct EMC,

» A single electrode is used if a lightning strike, a fault current or HF disturbances, transient currents will
flow in the installation, transient voltages result in failures or damage to the installation.

If proper installation and maintenance implemented, this approach may be fine at power frequencies,
but not suitable for EMC purposes and recommended for general use.

For professional and industrial installations, a equipotential and common bonding network may be
useful to ensure better EMC performance with respect to:

 Digital systems and new technologies
* Compliance with the EMC essential requirements of Directive 2004/108/EC(emission and immunity)
* The wide number of electrical applications

But does not remove the need for Protective Conductors.



Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC — Mitigation of Electromagnetic Interference

A. Equipotential bonding inside and outside the building:
e Safety

* EMC

EMI is the unwanted electromagnetic noise that disrupts electronic
devices, while EMC ensures devices operate correctly without causing
or being affected by such interference.

It is recommended to interconnect the earthing networks of buildings
that have shared cable connections. Interconnection of the earthing

networks must take ,as the earthing-network must be as meshed as
possible.



Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

Equipotantial BRC
bonding netwwork

y

Cooamrmion e shad - """"F"'f
bonding network -"""H

—

Foundaticn Struchural me talvwork
aarth efacirodas

huttipie stardfmesh
bonding netwwork

Kiain aarthing temminal{s)
star bonding netework

AEC DERTOE

Figure 44 R16 — Example of equipotential bonding networks
in structures without lightning protection systems
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3. EMC Imilementation— Mitiiation of E

Mitigation Of Electromagneti

(e

¢ Compatibility(EMC
ectron%agnet%:(Interlference(EMI)

Mesh IEM

Local mesh

Tree structure

Star (IBN)
= ' CBM

BM: Bonding network

CBM: Commaon bonding network
IEMN: lsolated bonding network
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¢ Compatibility(EMC)

Mitigation Of Electromagneti \
ectromagnetic Interference(EMI)

3. EMC Imilementation— Mitiiation of E

Distribution
board

—

- —
_ . Current using
» Protective Conductors in Star \ Squipment
Network, o
Main
earthing B
terminal(s)
(MET) —
= Earthing conductor
—— Protective conductor IEC 066/06
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Iectromagnetlc Interference(EMI)

B. Improving Equipotemtial bonding conditions:

i:

Current using equipment

Distribution
board

» Protective Conductors in
multiple mesh bonding Star
Network,

L

Main earthing
terminal(s)

— Earthing conductors (protective or functional)

—e  Functicnal bending conductors. The length of these conductors

shall be as short as possible (for instance < 50 cm)
IEC 087/0



Common
multiple mesh
bonding Star
Network,
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Iectromagnetlc Interference(EMI)

B. Improving Equipotemtial bonding conditions:
et T s &
Bonding connection *_:1 _— Mesh
\ w -—
)1 ,-—*/ '_:*
v —
- =T :
Distribution "¢ B J_,,..--""""" E;Jsgteunstlﬁg
board : — | // equipment
R I'g
| 1
Main earthing 2
terminal(s) —— \R
MET
(MET) BB /”\\H
— /,/ "\:i
/ .

Bonding conductors /
(protective or functional)

Functional bonding conductors. The length of these

conductors shall be as short as possible, for instance

< 50 cm; see 444 5.5.

Engr.Tint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,
ME-ETM(Uni-SA),AFEO.Hons Member,AWE(JWS-Fed-MES

= NRANIAR

20



Mitigation Of Electromagnetic Compatibilijcny
3. EMC Implementation— Mitigation of Electromagnetic In

B. Improving Equipotemtial bonding conditions: GROUNDING SYMBOLs

e
terference(EMI)

1. Grounding/Earthing

2. Function Grounding/Earthing
3. Protective earth/ground

4. Frame or Chassis Bonding

5. Equipotential of equipment for same potential ,earth terminal

6. Do Not connect to protective earth/ground

K+ O b

7.Class |l equipment wit Double insulation,




Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

B. Improving Equipotemtial bonding conditions:
* Bonding Network

The length of connections between a structural element and the bonding network does
not exceed 50 centimetres and an additional connection should be installed in parallel at a certain
distance from the first.

If it is possible, to use a single 50 cm conductor or two parallel conductors one meter long, installed
at a minimum distance from one another (at least 50 cm) to reduce the mutual inductance between
the two conductors. Even the profile of bonding conductors is not important, but a flat profile is
preferable. The conductor should also be as short as possible.

 Parallel earthing conductor (PEC)

The parallel earthing conductor must be designed to handle high currents when it is used for
protection against lightning or for the return of high fault currents.

When cable shielding is used as a parallel earthing conductor, it cannot handle such high currents
and the solution is to run the cable along metal structural elements or cableways which then act as
other parallel earthing conductors for the entire cable.

Bonding conductors may be metal strips, and flat braids are preferable (skin effect) because a round
conductor has a higher impedance than a flat conductor with the same cross section. Where
possible, the length to width ratio should not exceed 5.




Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

C. Separating cables:

* The physical separation of high and low-current cables is very important for EMC, particularly if
low-current cables are not shielded or the shielding is not connected to the exposed conductive
parts (ECPs). The sensitivity of electronic equipment is in large part determined by the
accompanying cable system.

 If there is no separation (different types of cables in separate cableways, minimum distance
between high and low-current cables, types of cableways, etc.), electromagnetic coupling is at its
maximum. Under these conditions, electronic equipment is sensitive to EMC disturbances flowing
in the affected cables.

* Use of busbar trunking systems such as Canalis or busbar ducts for high power ratings is strongly
advised. The levels of radiated magnetic fields using these types of trunking systems is 10 to 20
times lower than standard cables or conductors.



Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

C. Separating cables:

Recommended
. Fower cabling

Mot recommended

Auvuxiliary circuits (e.g. Power
fire alam, door opener) cabling
IT cabling

.
S Pk L
-1 -

Al T

0 & &

sensitive circuits (e.qg. Auxiliary
for measurement or I circuits I
instrumentation)
I IT cabling I
agng Sagag ies R e J
Sensitive
Metallic cable trays Sroue
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

C. Separating cables:

T A
20 cm - 30 cm | | (2)
..... i e e e e _._'_'__,_,—'—‘_'_'_'_'_
s I_:"E-h Jeleleleleleele/elelarerelale]
F [
20 cm - 30 cm //_/_/@
& & B
I |0 =0 = f
4 [
20 em - 30 cm 2) _2) 2
e
! | o)
'Y [

20 cm - 30 cm | ll I’Eﬂ

|=—— S0 cm-60 cm —
CS S S
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

* The screening effect of a raised floor, equipotentiality.
* If the contact between the support brackets is faulty to add an equipotential mesh.

* To ensure effective electrical connections between the metal pedestals. Small spring clips are available on
the market to connect the metal pedestals to the equipotential mesh. A mesh 1.5 to 2 metres in size is
suitable in most cases. The recommended cross-sectional area of the copper is 10 mm? or more. In general,
a flat braid is used. To reduce the effects of corrosion, it is advised to use tin-plated copper.

Raised floor

Spring clips

Metal pedestals

Fig. RB — Raised floor implementation
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

Selection of materials and their shape depends on the following criteria:

Severity of the EM environment along cableways (proximity of sources of conducted or radiated EM
disturbances)

Authorised level of conducted and radiated emissions

Type of cables (shielded?, twisted?, optical fibre?)

EMI withstand capacity of the equipment connected to the wiring system P
Other environmental constraints (chemical, mechanical, climatic, fire, etc.) 1
Future extensions planned for the wiring system '

NOI

Lower Batter

Area protected against external EM field
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

Non-metal cableways are suitable in the following cases:
e A continuous, low-level EM environment
A wiring system with a low emission level

 Situations where metal cableways should be avoided (chemical environment)
» Systems using optical fibres

Mot recommended

Best practice

IEC 074/0

IEC 076/
Figure 44.R20 — Continuity of metallic system components
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

 When a metal cableway is made up of a number of short sections, care is required to ensure
continuity by correctly bonding the different parts. The parts should preferably be welded along
all edges. Riveted, bolted or screwed connections are authorised as long as the contact surfaces
conduct current (no paint or insulating coatings) and are protected against corrosion. Tightening
torques must be observed to ensure correct pressure for the electrical contact between two

. % SR
NO!
S s -~ f NOT RECOMMENDED
29

: - o i YES!
Fig. R14 - Recommendation for metal cableways assembly to pass
9 y yuop EngrTint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,
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through a wall >/°/2026; 1pm MIE-ETIFighi 484, BFECH sl s WENISFe - MFSoly



Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

F. BUS Way

* The design of busbar trunking with tightly spaced conductors in a metal enclosure helps to
considerably reduce radiated electromagnetic fields.

* The electromagnetic field characteristics of busbar trunking are well defined and measurements
show that they are far below potentially dangerous levels (see Fig. R16).

* In specific cases, where particularly low values are required (computer rooms, medical rooms,
some offi ces), it is important to minimize the magnetic induction generated by power cables.

1000
100

10

BT)

10000

.1
100 1000

Distance from the center of the Busbar (rmm)

KTAZ0 (2000 A)

- = KTANO {1000 .8
M TAA0 (<000 A0

—_— KTAS (1600 A)

Fig. R16 — Canalis busbar trunking systerm data



Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

* The design of busbar trunking with tightly spaced conductors in a metal enclosure helps to
considerably reduce radiated electromagnetic fields.

* The electromagnetic field characteristics of busbar trunking are well defined and measurements
show that they are far below potentially dangerous levels (see Fig. R16).

* In specific cases, where particularly low values are required (computer rooms, medical rooms,
some offi ces), it is important to minimize the magnetic induction generated by power cables.

77/ "
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

e The shielded cable connects equipment located in the same equipotential bonding area, the shielding must
be connected to the exposed conductive parts (ECP) at both ends.

All bonding connections must be made to bare metal

Mot acceptable

Acceptable Collar, clamp, etc.

Bonding wire
(“pigtail”)

connected
to the chassis

Poorly connected shielding = reduced effectivensess

Correct Collar, clamp, etc.

P

Equipotential metal pansl

ldeal i

Cable gland = circumferantial contact to
aquipataential metal pansl

DBAZZ2779 _EM.swvg (SVG file, nominally 530 = 395 pixels, file size: 146 KB)
MsUpload
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Fig. R18 — recommended screen preparation



Mitigation Of Electromagnetic Compatibility(EMC)

3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

 If the connected equipment is not in the same equipotential bonding area,
there are a number of possibilities;

e Connection at only one end to the ECPs is dangerous. If an insulation
fault occurs, the voltage in the shielding can be fatal for an operator
or destroy equipment. In addition, at high frequencies, the shielding
is not effective.

e A parallel earthing conductor (PEC) must be run next to the shielded
cable. The size of the PEC depends on the short-circuit current in the
given part of the installation. It is clear that if the installation has a well
meshed earthing network, this problem does not arise.

Figure 44 R1 — By-pass conductor for screen reinforcement
to provide a common equipotential bonding system
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Mitigation Of Electromagnetic Compatibility(EMC)

3. EMC Imilementation— Mitigation of Electromagnetic Interference(EMI)

»The category of the different cables shall be the same,

» Cables and connections of different categories the resultant performance will be
determined lowest performing component,

> The Terminal Diitletc ITO) roiild he 11ced tn earth the crreen terminatinng

Ecguriprmyervk 1 E H Eagquuiprrmiesrnit =
T E PA=In Tink El e
Fatch cord - - Fatcih ooercd
= el

Drirtwrimo
cLaarTrernts

Apparatus
)
-

|
|
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Fig. R19 — Howe to reduce disturkbimng currenits oo
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

» The use of TN-S earthing system and well equipotential installation minimize this issue.
» The use of Surge Protective Device (SPD) installed in Common Mode and/or Differential

Mode is recommended.

> To avoid electrical safety issue, the optical fiber link should not have any metallic parts.

Protection against cols disturbances

AC and mostly DC Coils (relay, contactor, actuator, etc.) are very disturbing sources.

/) /.

=4 L

Arcing voliage Arcing voltage

Cal
Un Relay Un

Col
Relay

Fig. R20 - TVS reduces the arcing voltage
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Fig. RZ271 — 1V5 table information
Symbol Transient Voltage For AC For DC Owervoltage limitation Contact fall time
Suppression type
Q R-C network Y Y 203 .Un 1 to 2 times the standard time
: Metal Oxide Varistor Y Y < 3 . Un 1.1 to 1.5 times the standard time
Transient Voltage A A < 2. Un 1.1 to 1.5 times the standard time
Suppression Diode
Bidirectional
Transient Voltage M A Un + 0.7 W 3 to 10 times the standard time
Suppression Diode
Directional
: Free wheeling diode | N Y Un + O.F W 3 to 10 times the standard time
: Resistor Y Y < 4 Un 1.5 to 2.5 times the standard time

ME-ETM(Uni-SA),AFEO.Hons Member, AWE(JWS-Fed-MES
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

» The Electromagnetic Interference arise from ,such as the Lightning, Switchgear operation, High
Tension faults shall consider the implementation of surge arresters ( surge protective devices).

» The total length of SPD connections to the network and the earth terminal block should not

exceed 50 cm.

» Minimum cable size for SPD Type 2= 4sgmm, and Type 1 = 16 sgqmm,

) Yy
L1
disconnection U1
circuit-breaker
L=0L1+L2+L3<50cm L2
Fy
load to be
SPD Up| protected
Fy
Y L3 2
I L | L L
9/9/2026, 1pm EngrTint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,

ME-ETM(Uni-SA),AFEO.Hons Member, AWE(JWS-Fed-MES
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Mitigation Of Electromagnetic Compatibility(EMC)

3. EMC Imilementation— Mitigation of Electromagnetic Interference(EMI)

\/

Fig. J42 — SPD with separate or integrated external SCPD

Engr.Tint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,
ME-ETM(Uni-SA),AFEO.Hons Member,AWE(JWS-Fed-MES

9/9/2026, 1pm
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

The conductors of protected outgoing feeders:

should be connected to the terminals of the external SCPD or the SPD;
should be separated physically from the polluted incoming conductors.

They are located to the right of the terminals of the SPD and the SCPD (see Figure J43 ).

Power supply Protected feeders

.....

Fig. J43 — The connections of protected outgoing
feeders are to the right of the SPD terminals

Engr.Tint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,

ME-ETM(Uni-SA),AFEO.Hons Member, AWE(JWS-Fed-MES -

9/9/2026, 1pm



Mitigation Of Electromagnetic Compatibility(EMC)

3. EMC Imﬁlementation— Mitigation of Electromagnetic Interference(EMI)

Cabling rules (3,) incoming feeder phase, neutral and protection (PE) conductors run one beside another
in order to reduce the loop surface.

Cabling rule (4), incoming conductors of the SPD should be remote from the protected outgoing
conductors to avoid coupling,

E Claean cables are polluted E ﬂ Clean cables paths
by neightbowuring saeparated from
polluted cables polluted cable paths

I FProtected

outgoing
‘I feeders
-~
Il Nl
[-ﬂ- || | & & & & - [ i | | | @ | & & -
-!!—E Large frame ..!!—E Small frame
S & loop surface - loop surface
il L ckla==
T | o || BE
d ' Le
i i T
R === Intermedlate -~ — 3
| e e earth terminal ' i
1 [ ]

Main earth -
terminal

EngrTint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,
ME-ETM(Uni-SA),AFEO.Hons Member,AWE(JWS-Fed-MES

9/9/2026, 1pm
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

= Connection of Surge Protection Device
= Connection in Plastic enclosure
= Connection in Metallic enclosure
= Conductor size

—— Circuit breaker
[ 3FPD

[—— Earth auxiliairy
black

| — Earth distribution
block

":L“‘_"'I to load

SPD install at PVC Box

r___)' |_-| ;
—~
| 1L

X

= I Circuit breaker

Example 1: Equipment installation design should Exemple 2 : Positioning of devices should be — sPo
be done in accordance to installation rules: cables linked to installation rules: reduce length of cables /”‘“ b distribunen
length shall be less than 50 cm. < 50 cm and keep the loop area rule of reducing

impact of magnetic fields created by lightning

current.

SPD install at metal Box, body earth to do

EngrTint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,
ME-ETM(Uni-SA),AFEO.Hons Member,AWE(JWS-Fed-MES

9/9/2026, 1pm 40



Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

Each cabinet must be equined with an earthing bar or a ground reference metal sheet. All
shielded cables and externa erotectlon circuits must be connected to this point. Anyone of the

cabinet metal sheets or the DIN rail can be used as the ground reference.
Plastic cabinets are not recommended. In this case, the DIN rail must be used as ground referencel

_. Electromagnetic — i Re 1;:21-,;! = Rilsan clip —————— —
. Tttt | . e S ———
caging : / _‘"1‘:4" iiiaiisiiiers ‘ Grqund""g . ’ e = 1"

DIN rail + enclosure 1 IIITIE - 3
ground f:i:ziiiiiiiidd HHE braid

Mounting with
electrica
contact

(jack washer)

rd
Grounding strip

‘ N\ T~ @Grounding strip

/ 7 safety conductors

Electrical contact must be established

% for all mountings:
REMOVE PAINT FROM CONTACT POINT

Fig. R22 — Grounding and bonding examples

EngrTint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,
2026, 1 1
/2020, 1pm ME-ETM(Uni-SA),AFEO.Hons Member, AWE(JWS-Fed-MES -



Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

» Non metallic environment. cabinet are not recommended for EMC purposes.
» Non magnetic metals (e.g. aluminum, stainless steel) are more efficient for high

Power " LOW level

frequencies ——

CED 1 ]
aoaoooodoon

BEAEEEEEEAEEHE)
[EETTTTTTERTT

TIIIIIIIL

FEAREEREEREEER

T LJ|| || JIII |
mm._@@ ]

Partition panel

_— —
B o

™

To power components Mains Aciuators Probes
Detectors

Engr.Tint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,

/2026 1pm ME-ETM(Uni-SA),AFEO.Hons Member, AWE(JWS-Fed-MES
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

» To protect electronics equipment against low frequency magnetic field, it is recommended to use (galvanized)
steel cabinets.

» Power and low level apparatus shall be physically separated and cables segregation and distances between power
and sensitive cables shall also be respected as shown on the figures below.

s oooog

?\“ﬂq] [

N
Ll coooc

ElE

I 3]

Metal cable trough

2 8=

Fig. R27 — Correct EMC design inside two separate cabinets

EngrTint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,
/2020, 1pm ME-ETM(Uni-SA),AFEO.Hons Member, AWE(JWS-Fed-MES -



Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

COMMON MODE-IMPEDENCE Coupling

» Two or more devices are interconnected by the power supply and communication cables. When
external currents (lightning, fault currents, disturbances) flow via these common-mode impedances,

an undesirable voltage appears.

» This stray voltage can disturb low-level or fast electronic circuits.
» Common-mode impedances must as low as possible.

» Reduce impedances:

= Mesh the common references,

= Use short cables or flat braids

= |nstall functional equipotential bonding Signal cable

= Add CMI Filter.

Uavice 1

Disturbing
current

Difference in

- potential

Device 2

[l Disturbed

cable

Lightning
Fault strike
currents




Mitigation Of Electromagnetic Compatibility(EMC)

3. EMC Imilementation— Mitigation of Electromagnetic Interference(EMI)

» Capacitive coupling increases with voltage vibration di/dt, some facts are:

frequency

proximity of the EMI emitter to the victim and the paralleling length cables,
height of the cables with respect to a ground referencing plane

input impedance of the victim circuit (a high input impedance , more vulnerable)
insulation of the victim cable,

9/9/2026, 1pm

Source Wictim Source

Metal shielding

@"1‘
2
Source Victim Differential mode Common mode
Ws DM Source of the disturbing voltage Vs CM: Source of the disturbing voltage
lv on: Disturbing current on victim side lv &m: Disturbing current on victim side

EngrTint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,
ME-ETM(Uni-SA),AFEO.Hons Member,AWE(JWS-Fed-MES



Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

» Inductive coupling increases with:
» The frequency
» The proximity of the disturber to the victim and the length of the parallel cables,
» The height of the cables with respect to a ground referencing plane,
» The load impedance of the disturbing circuit.

Disturbing Disturbing
cable cable

H H Victim loop
Vietim pair -
i r
) A
o o)

Victim loop

Differential mode Common mode

EngrTint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,

2026, 1
/2020, 1pm ME-ETM(Uni-SA),AFEO.Hons Member, AWE(JWS-Fed-MES
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Mitigation Of Electromagnetic Compatibility(EMC)
3. EMC Implementation— Mitigation of Electromagnetic Interference(EMI)

» An electromagnetic field comprises both an electrical field and a magnetic field. The electrical field (E
field) and the magnetic field (H field) are coupled in wiring systems via the wires and loops, where
variable electrical field, a current is generated in the cable. This is also called is called field-to-cable

coupling.

» when a variable magnetic field flows through a loop, it creates a counter electromotive force that
produces a voltage between the two ends of the loop. This phenomenon is called field-to-loop

coupling.

E field H field

) Y

| | Device

-

E field

NS

[

h

Ty
| S——

Field-lo-cable coupling Field-to-loop coupling

Example of fizld-lo-cable coupling

9/9/2026, 1pm

EngrTint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,
ME-ETM(Uni-SA),AFEO.Hons Member,AWE(JWS-Fed-MES

EM field

Device 1 Device 2

earth loop

h Area of the l

Example of field-to-loop coupling
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Mitigation Of Electromagnetic Compatibility(EMC)
WIRING Recommendations:

* Incoming cables and filters to filter outgoing cables must always be installed
separately.

* Filtered and unfiltered cables must never be laid together.

—
Shield plate

Good laying with distance Good laying with shield plate Impemissible laying

It is recommended that the power cables are laid shielded starting at the control cabinet inlet.



Mitigation Of Electromagnetic Compatibility(EMC)

Correct bundling: Incorrect bundling:
O ©
OWE) WE

Figure 3-5 Bundling of cables

When more than one motor cable is routed in parallel, note that each individual motor cable
must contain all three conductors of the three-phase system. This helps to minimize the
magnetic leakage fields and thus also the magnetic interference of other loads.

1o =
L1 3 - ~ L 3
1 -1 r 1
£ )
- = 2R =N Pt
——
D L3 ; 1 — ;
3 - N ~~—~ L3
Figure 3-6 Example of three motor cables routed in parallel

Engr.Tint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,

2026, 1
/2020, 1pm ME-ETM(Uni-SA),AFEO.Hons Member, AWE(JWS-Fed-MES
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Mitigation Of Electromagnetic Compatibility(EMC)

WIRING Recommendations:Cable Arrangement/Management/Bundling/ cable configuration
®EOO OO OO OO® MRS DTSR

Figure 3: Systems fed on flat ground ; ; :
Figure 4: Systems fed on flat ground with 6 single core cables

RSN PGGQJQGGQF

22D 22D

Figure 7: Systems fed on flat ground with 9 single core cables

Figure 6: Systemns fed with clover shaped 6 single core cables in a row

Engr.Tint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,

/2026 1pm ME-ETM(Uni-SA),AFEO.Hons Member, AWE(JWS-Fed-MES
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Mitigation Of Electromagnetic Compatibility(EMC)

Some Types Of Cable Laying (single core without shield) in Phase Sequence Recommendations:

(RXSXTXN, LREDOER®m
OAGAQAQ > 300 mm @ Q 9 GGAGAQAQ e
QAGAGA@ e Figure 11: Systems fed with 12 single core cables in a row

Figure 8: Systems fed with 9 single core cables in a row o 0 6 0
(NXRXSXSXR) @ (N 0'9 9'9 (N,

Figure 12: Systems fed with clover shaped 12 single core cables i

> 2D > 2D
ure S: Systems fed with clover shaped 9 single core cables in a row meeaoee&@eeoeeew

Figure 10: Systems fed on flat ground with 12 single core cables

EngrTint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,

2026, 1
/2020, 1pm ME-ETM(Uni-SA),AFEO.Hons Member, AWE(JWS-Fed-MES

51



EMC In Contract of Electrical [Design,Supply and Install) Project :
**Electro-agnetic Compatibility / Quality Assurance

s*Electro-magnetic Compatibility
**Quality Assurance

**General

s»*System to be supplied shall be electromagnetically compatible with it’s
environmental ,

**The electromagnetic environment includes emission from the “transit system,
military installations, high voltage transmission, and distribution equipment,
TV and radio broadcasting equipment telecommunication equipment and
many types of domestic or public carried electrical equipment.



EMC In Contract of Electrical [Design,Supply and Install) Project :

**Electro-agnetic Compatibility / Quality Assurance

s ALL equipment and systems shall neither interfere with nor be interfered by
its electromagnetic environment.

+»* Shall be comply to current EMC Standards, to ensure compliance with these
standard and testing to demonstrate it.

**Conducted (including transients), radiated, capacitively coupled, inductively
coupled. And electrostatic interference , shall be considered.

*¢*To Operate the EMC Procedure:

*»Exchage of EMC re;ated data, level of interfering emissions and susceptibility of all
equipment.

“*Preparing ,Intergrated EMC tests documentation including tests programme, test
specifications and test report,

¢ Undertake of tests to verify EMC during commissioning of the system.



EMC In Contract of Electrical [Design,Supply and Install) Project :

**EMC Technical Specification To Follow: Cabling

¢ To produce EMC cabling constraints document detailing, All cable used shall
be adequately protected against external interference, Protective measure
includes EMI filters to apply.

A safe separation from potential interfering source,

**The earthing system shall prevent longitudinal voltage that could cause touch
potential hazard.

**EMC Technical Specification To Follow:
**Bonding
**EMI Suppression and shield
s¢Radiated Immunity Levels; 20 V/m 80%AM in the frequency range 80 to 1000 MHz



EMC In Contract of Electrical [Design, Supply and Install) Project :

**EMC Technical Specification To Follow: Test Report
a) Applicable standards
b) Equipment Tested
c) Equipment and cable configuration
d) Location of test site
e) List of test equipment
f) Unit of measurement
g) Measurement procedure
h) Reporting measurement data
i) General and special conditions
j)  Summary of results
k) Required signatures
|) Test report appendices



EMC In Contract of Electrical [Design, Supply and Install) Project :

**EMC Deliverables:
a) Final Design Stage
1) Final EMI Risk Analysis Report

2) EMC Test Plan & Specification for each sub-system
3) EMC Compliance Matrix

b) Manufacturing /Type Testing/Factory Testing Stage
1) EMC Type Test Report

c) Installation Stage
1) Report on Site Constraints & Associated Corrective Measures

d) Integrated Testing and Commissioning Stage

1) Site Test Reports
2) Technical Construction File(TCF) for equipment which cannot be tested.
3) Overall Syatem EMC Summary Report



EMC In Contract of Electrical [Design, Supply and Install) Project :

**EMC Deliverables:
a) Final Design Stage
1) Final EMI Risk Analysis Report

2) EMC Test Plan & Specification for each sub-system
3) EMC Compliance Matrix

b) Manufacturing /Type Testing/Factory Testing Stage
1) EMC Type Test Report

c) Installation Stage
1) Report on Site Constraints & Associated Corrective Measures

d) Integrated Testing and Commissioning Stage

1) Site Test Reports
2) Technical Construction File(TCF) for equipment which cannot be tested.
3) Overall Syatem EMC Summary Report



EMC In Contract of Electrical [Design, Supply and Install) Project :

(3734 - 3upply and ingtallation of Elecirical Sarvicas for Circls Line Extansion

Inter-System Interface Verification Matrix (IVM) Guidance Note

el B mipmn s [ mire

Method Statement for Post Defivary ENC Test

This guidance note is prepared as a guideline to facilitate the completion of the attached Inter-System Interface

verification Matrix (VM) template by System Wide Contractors (SWOCs) interfacing with G167 1.4

Legend for the column headings:

1.

System [ Equipment

a) RF Intentional Radiators — Refers to SWC's equipment (there could be more than one) that makes use of
radio frequency during operation and prone to causing EMI on C167 1A equipment. For instance, fixked or
muobile radio equipment.

b) Mon-Intentional Radiators — Refers to SWC's equipment (there could be more than one) that does not
make use of radio frequency during operation but i1s prone to causing EMI on C18671B equipment. For
instance, electrical equipment, laptop, PC etc.

c) Sensitive Equipment (Safety Critical) — Refers to SWC's equipment (there could be more than one) that is
sensitive to EMI and will have adverse safety consequence, For instance, RF sensors, transducers etc.

d) Sensitive Equipment (Receiver Sensitivea RE) — Refersto SWC's equipment (there could be more than
one) that is sensitive to RF interference butWWilFnot fave adrerse safety consequence. For instance, RF
sensors, transducers etc.

e) List of equipment that does not meet the EMC standards and requirements outlined for the TWE and

_ Method Statement for Post-Delivery EMC Test
for
C975A - Supply and Installation of Electrical Services
for Circle Line Extension

9/9/2026, 1pm

Engr.Tint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,
ME-ETM(Uni-SA),AFEO.Hons Member,AWE(JWS-Fed-MES
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EMC In Contract of Electrical [Design, Supply and Install) Project :

COMMENT SHEET

|DAR Title  __SHAMISSION OF EMC Compliance Matrz:

5N Rmﬁln'[!un Ho. Comments Code

Response from C1673

13 5 ppendic &, em 2.8 & 4.8 2

The test method for IEC §1000-4-3 test i=
r ime=stigation only not for cenification
esting. Pleaze confirn that the LMCP
nd WSO are not sensitve to magnetic
eld.

K 2uestion io 1673

E there any pars in LMCP! WED that arg
ensitive o magnetic fisld?

Ref Appendix & EMC Matrix Table, Sin2 2

Flzaze includs the model of the KMCC
Flzase check and confirm that the cormect
MCC model mentionsed is us=d this
project.

}uestion o 1673

Fleaze check and confirm with the supphsr thaf
[the cormect MCC model is used for this project.

Ref Appendic & EMC Matrix Table, Sin
2.9 and 3.8

The justification column is not complete,
please update.

121873 1o provide details on typical installation
n site for port for process, measurement and
E:;mml in respect to woliage damped oscillatony

we [pending). For MCC and WSO

= |5 the inputioutput port in parallel with
power cables?

= |5 it shielded cables for powericontrol?

+ Separated from power cables and in
separate metallic and grounded trays?

Comment Cods -

1 Klinar |2 kodarals

3 Major |

9/9/2026, 1pm

EngrTint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,

Circle Line Extension
Contract 8734 — Supply and Instzllation of Electrical Sersaces for Gircle Line Exiension
DESIGH SUBMESSION REVIEW

AR Mo CUARE T ST SA OO - <5 Mo DS SANDSN0E
Reviewsr D<5 Statues AT
Subjact Swbmission of Method Sieiement for Post Delvery EMC Test
File raf COTIAEMDA 9. 006 000E3IM 1M IS o7 | Dats 31 Nay 2041
Statuc A -5 > A - M - Informabon Kobed
AC - 4 ubject o commends
Comment Code 1 - Minor 3 - lfiejor
Drawinig! t Remark
Mo Document ‘Com Coda [Reaponas)
1 SENERAL i accandance with EM SIr21-5, the 2 Sectian £ in lsEst submission has been
COMMEMTS | performance critenia of Radiabed Innmmunity updaied.
fe=t (I5C §1000-4-3] is &4, Flaase stahe
Tis 85 Te acceplsnce oriteria for the post-
celivery equipment test and comply
accondingly.
1] Tabde 2-1: BUT and Locskion inpags 4- 2 1] Tabie 2-1 in ISt sulmission has b2en
T updated.
- Please indude both LW KSE 1 & LW MSE 2 Taode 4-1 in ISt sulbmission has been
2 in the test schedule. updated

2] Tabde d-1: Prmamity Separstion
Distance
- Please include o best Cperanors TETRA

Tint Swe [engineertintswea@gmail.cam} is sigrned in

Piease cordirm full compliiancs 10 LTA 2 s, Wie will comply with LTA's ERIC
speciicatons. rEqUIrements.
2 RADS-05- Aps the equipment under st in em 2 2 Lipdaie has besn made o the ELIT in e

Iskest SuNmMEs S0

s the equipment st both Rarina Bay and
Eayfront stelions are similar, testing on
equipment at Saryfront anly is desmed
adaquala.

compleie? Does it include al equipment
subject o EANCT Please indude &l
equipment 3t Maring By Sietion oo,

Fieas2 plan and incleds al scheduled test 2 To CET5HA Please set o dale

daia, Incations and ELUTS in his

submission.

The EUT locations only cover Bayfront 2 Similar equipment are installed at both

Sasfion. Please clanfy wnat about Manng
By station inchasing Temporsry
BAanbenance Faciliby?

Riarina Eay and Bayfront sistions, Tus
fe=ting on equipment st Bay#ont only is
deamead adequate.

59
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EMC In Contract of Electrical [Design, Supply and Install) Project :

Method Statement

Guide on cable installation for EMC clearan

Doc No: 1673/MS/ELE/010

Approved By

4141 -\‘
BATrees
| = 2

S

CO975SA - Supply and Installation of Electrical Services

for Circle Line Extension

EMC FUNCTIONAL TEST AND INSTALLATION CHECKLIST

Tint Swe (M
Name Designation

Bea Pang Chong PM
Name Designation

James Pang PD
Name Designation

Purpose

9/9/2026, 1pm

Project Title

Location :

Dale of Inspecton -
Systerm/ Sub-system ¢
Eguipment References
Egupmen! Descrigbion

Note: 1.
2.

DB Qocws [ Concoerss lowel
2 FOC fzown

Electriced Services /

Pilce

PALCE. FT O

DR Porels >
SDO-BF T .Cay

Plagse chcle YES /7 NO upan sife inspection.

3. A copy of s checkiis? shal be filad in the Praject Fi=.

Pavt 1: Installation Check

CO75A — Supply and Instaliation of Electrical Services far Cirde Line Exdension

IF NO, REMARKS cohann (o be compiefad with absevrvafion recovded ov covrechon made.

''' ITEM DESCRIPTION OF CHECKS RESULT REMARKS
1 Check that chassisl endosasres are earthed. (Impedance < .'Ye?.j No &2 S
10) = B o == )
2 Check chassisd endosares earthing ponl for contaminataond (\_Ve&:)’ No
COMmOSan. ) =
3 Check that power cable is put on steel support 0 reducs (Yesy No
icapacifive and induclive coupling. —— 1
4 Cheack that earthing cables connecting chassial enclosure to C'(e«._i)' No
- Ai}ea'thng point is at the shortest possible. il |
5 Chack that shielded twasted p<ar cshile or equnvalenl is used (‘Y_eg-‘-’ No
forcontrol end sensingcable. 0
L= Cheack thal screened cables are carthead 1o data earth or Yes ! No A Crde Ssad Sesenn chbdasD
nearest earthing network conductor. [Impedance = 1Q) g e T
7 jCMck screenng carthing point for contaminmabions corrosion Ya={!/No AIA Cade Used Sseen CALESD
B ‘Chack that screened cables are bonded to data earth or Yas ! No  Ade L1 T o Fe= P
___inmearest earthing network conductorastoeend. | NA (ndo User Sooaan Caliay)
o [Check that screen cables are banded 3602 1o the chassisd Yes ! No p SR e, S b~ 2t
- eﬂg’_@‘{@_‘_&'"“ﬁ&'h- cints. o NAfrie Used Scsceor obles)
i 10 Check that cable or conducior used for banding is a1 the (Yes ] No
| shartest pessibie il =
1 Check thal cable only ooss over at right angle {Ye=s¥ No
1z Check that cables of different classificatico are not l=id n ’Ieez’;: No
B sane cable trayruni ==
i3 Check separation distance betweoan dilferen!| calbble classes {¥Yes¥ No

Reference can be made o lable below

Engr.Tint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,
ME-ETM(Uni-SA),AFEO.Hons Member,AWE(JWS-Fed-MES
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EMC In Contract of Electrical [Design, Supply and Install) Project :

U

Sl C975A - Supply and Installation of Electrical Services

Srca 21 for Circle Line Extension

Reference for Cable Separation for Different Cable Class: n) 1* i s:_::
Minimum Cable Separation for U-shaped Metallic Conduit or Tray (in mm) T a}qg imi S

Cable Class 1 2 3 4 5 6 e i e =i
150 0 74
450 300 0 =

600 450 150 0
1000* 600 300 150 0

*. Class 1 cable should be run in covered metal duct.

N | & ol N

ol
Ban |
[=hoRiy |
| SO |
R
V7 )

Note: B e Qo] i
Al figures in the table are valid for cable run in parallel with U-shaped conduit or tray for up to 30m. For S I T 1)
longer runs the figure shall be multiplied with factor L/30 in which L is in m, — e s T

Engr.Tint Swe,PE-(BS), PE(Electrical Power),BE(1995-Sep)YIT,

/2026 1pm ME-ETM(Uni-SA),AFEO.Hons Member, AWE(JWS-Fed-MES
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EMC In Contract of Electrical [Design, Supply and Install) Project :

Observation:
EMC test for PLC down light completed
with Emergency battery pack

Location:

DB room 6 at Concourse level
Observation:

EMC test for DB panels and PLCP panel

Location:

DB Room 4 at Upper Platform level
Observation:

EMC test for Isolation Transformers
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EMC, EMI In Electrical Installation
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Seminar On Federations Of Myanmar Engineering Societies

19 May 2026, 1 ~ 4 pm
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