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Regulations

On General Conditions for connecting Solar PV Generation sources to the Electricity
Supply System of National Grid or to the Electrical System of a Consumer connected
to the Electricity Supply System of National Grid

ann*uuu

MBHFBEAED
Electricity Authority of Cambodia
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- Having seen the Electricity Law of the Kingdom of Cambodia promulgated by the
Royal Kram No. NS/RKM/0201/03 Dated February 02, 2001 and subseguent
amendments
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- Having seen Article 7 of the Electricity Law of the Kingdom of Cambodia, which
requires Electricity Authority of Cambodia to issue regulations and to make
appropriate orders for electric power services and use of electricity in the Kingdom of

Cambodia
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- Having seen the Regulations on General
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Conditions of Supply of Electricity in the

Kingdom of Cambodia approved by Electricity Authority of Cambodia in its Session
No.14 Dated January 17, 2003 and subsequent amendments.
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- In accordance with the consultation with concerned parties and public, made from

October 08, 2017 to January 26, 2018.
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- In accordance with the decision of Electricity Authority of Cambodia’s Session No. 325.

Dated January 26, 2018.
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Article 1-

To issue the Regulations called "Regulations on
General Conditions for connecting Solar PV
Generation sources to the Electricity Supply
System of National Grid or to the electrical
system of a consumer connected to the
Electricity Supply System of National Grid” to
regulate the installation and operation of the
Solar PV system in the Kingdom of Cambodia. In
these Regulations “Electricity Supply System of
National Grid” means the following networks
operated by Electricitt Du Cambodge (EDC)
and/or other licensees - (i) the high voltage
transmission lines and substations of National
Grid (ii) the MV sub-transmission network
connected to the substations of National Grid
and (iii) the MV and LV distribution network fed

from the National Grid. The electrical system of
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a consumer means the electrical installation on

the premises of the consumer used and

operated by the consumer.

Article 2 -

In the Kingdom of Cambodia, EDC has been
granted the Consolidate License comprising of
Generation License, National Transmission
License and Distribution license. In its license
EDC has been authorized to operate specified
generation facilities, to purchase electricity from
sources available at present and in future, to
plan, develop and operate the transmission
system and to distribute electricity in its
authorized Distribution areas. There are other
private licensees who are granted (i) Special
Purpose  Transmission Licenses  which
authorizes to provide transmission and sub-
transmission services by operating facilities
specified in their licenses; and (ii) Distribution
license which authorizes to purchase electricity
from other licensees specified in their license
and provide distribution service in the authorized
area specified in their licenses. So all licensees
other than EDC can purchase electricity only as
specified in their license and not from any other
source. Only EDC can purchase electricity from
different sources to ensure adequate supply of
electricity in the National Grid. For smooth,
efficient and economic development and
operation of the Electricity Supply System of
National Grid in Cambodia, EDC purchases
electricity from all sources connected to the
Electricity Supply System of National Grid;
aggregates the cost of all sources of electricity to
calculate the average cost of electricity and then
the tariff for supply to licensees and consumers is

based on this average cost. Based on this
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principle, the electricity injected into the National
Grid by all sources including the Solar PV
system and injected at any level either through
the system owned by EDC or through system
owned by other licensees must be purchased by
EDC only.

Article 3 -

For security and reliability of electricity supply at
economical cost, development of sources of
electricity, including Solar PV Projects, their size,
location and type, irrespective of their points of
connection being on the infrastructure owned by
EDC or any other licensee, has to be done in
accordance with the Power Development Master
Plan in Cambodia, hereinafter referred as *
Master Plan . If a project for developing a
source of electricity is not included in the Master
Plan, its feasibility has to be examined, in
coordination with other projects, for its impact on
the system's overall electricity cost and
efficiency of operation.

In the Kingdom of Cambodia, the Ministry of
Mines and Energy is responsible for the policy,
strategy and planning in the electricity sector;
du Cambodge (EDC) is

responsible for the operation of national grid

and Electricité

system. For a Solar PV System, to be connected
to the Electricity Supply System of National Grid,
and not included in the Master Plan, the Ministry
of Mines and Energy and Electricitt du
Cambodge shall examine the suitability of the
solar PV project for its timing and efficiency and
allow it to be connected to the Electricity Supply
System of National Grid if found suitable. The
Solar PV project will then be included in the
Master Plan.
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Article 4 -

All investors, who are allowed to invest in Solar
PV project for connecting it to the Electricity
Supply System of National Grid must comply
with the technical standard and safety conditions
set forth in Articles 7 and 8 of this Regulation.
Condition of investment and doing business on
Solar PV projects connected with Electricity
Supply System of National Grid shall be defined
in the project implement agreement. The
electricity supplied to the Electricity Supply
System of National Grid from the Solar PV
project must be sold to Electricité du Cambodge
under a Power Purchase Agreement approved
by EAC.

Article 5 -

In the Kingdom of Cambodia, any person who
wants to install Solar PV System to use
electricity for its own consumption for any parts
or all of its installation which is not connected
and synchronized with the Electricity Supply
System of National Grid, can do so and will be
responsible for its safe operation.

For installation of Solar PV System to use
electricity for its own consumption and
synchronized with the Electricity Supply System
of National Grid, in the first step, only Big
Consumers (medium voltage consumers) and
Bulk Consumers (high voltage consumers) are
allowed to install Solar PV system and connect it
to their own system and synchronize with the
Electricity Supply System of National Grid, to
provide the additional electricity source for their
own consumption provided they comply and
agree with the following conditions:

» Comply with the technical standard and

safety conditions as defined in Articles 7 and
8 of this Regulation.
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» The type of consumer will be changed to

“National Grid connected Solar PV Project
Big Consumer” or “National Grid connected
Solar PV Project Bulk Consumer”, as
applicable. In order to be fair to the

licensees for investments made in

infrastructures in Electricity Supply System

mUﬁ]Itﬁ:Iﬁ'ﬁUﬁ'IﬁﬁiLﬁiST: U[ﬁfgmﬁ%ﬁm{ﬁf to meet the demand of consumers, the tariff
Hsiﬁﬂﬁ&mLﬁLm &S mig:q]mm'urﬁfg application to these consumers is to be

AR tEANSIm A Rumspiuwisn§n:
min mugmsiswighnigoiga Mugh
i:8 Anigifimamsmaish Shignfime
henuigl 9 URIGUAIS: [HIAMNAIW
nnEiuSagmnuguns imsagsma
tataghismASiunaidinhion ugsHius
dnguadangriad  Sudingadsgag
wavamaend  ildfifwauisimyusagh
Agausn Shagimitsnuvgaima 9

mgmnaighnavTnisaipiawasa§in:mday
1 RunsuipminuesicanciomoIgRn
AcC firikitiét Uy sismsmauipmIve
Hintig1 Ss(giiGeull do% isstimgmnAnth
Agpha IugmBima msg:Agreagagh
ninSmywyrgagindiu (pAsBugagh
AgrspasAnmAgindinr iy 3ei,
Agpha hwidnmmsmn 0.6)

snltdiRfmamwaggins: Higus
BsymsmiupsrinSpgieipisgag

wauammehaimie  wisSwhmisiiomie
ajs) 9 midhis: motdnihas wasilm
upsioie wasgaghuauammmd @i
MSHS N AWAGEIJY 9) higmdimeas
Shrfrulngth  dsirjasaygh  thiyn
gaghndaSyyanflomais: y u) Mags
fimanfaSayt ShgamSnhug) was

changed to "the tariff for consumers with the
Solar PV system” which is based on two
part tariff system, with charges for both
capacity and energy. This tariff will be as
approved by Electricity Authority of
Cambodia from time to time according to the
actual situation of investment made in
electricity infrastructure both in electricity
generation and in the Supply System of
Grid
demand and energy

National to meet the contracted
requirements  of

consumers.

The maximum capacity of the Solar Power
Project, as mentioned on AC side at the
output of inverter based on rated inverter
capacity, shall not be more than 50% of the
Contract Demand in kW (if Contracted
Demand is stated in kVA, it will be converted
to kW at normative Power Factor of 0.90),
as stated in the Power supply Agreement
with the consumer.

The inverters should be programmed that
the Solar PV project power is consumed by
the consumer and not fed into the Electricity
Supply System of National Grid i.e. there is
zero export. In exceptional cases only,
export of power to the Electricity Supply
System of National Grid may be allowed only
under a written agreement between (i) the

consumer and EDC, if EDC is the licensee
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supplying electricity to the consumer or (ii)
EDC and the
supplying electricity to the consumer, if the

the consumer, licensee
supply to the consumer is by a licensee
other than EDC. This written agreement
shall specify all terms and conditions and
shall be approved by EAC.

»> Meters suitable for the applicable tariff for
the National Grid connected Solar PV

Project consumer shall be provided to

the The

required changes to the connections and

record required parameters.
metering system required for connecting the
Solar PV Project to the grid will be made by
the consumer or may be made by the
licensee on payment of the charges by the

consumer.

Article 6 -

The Big Consumer (MV consumer) and Bulk
Consumer (HV consumer) intending to install
Solar PV project to generate additional electricity
and synchronize with the Supply System of
National Grid shall apply to EDC and the
licensee supplying electricity to the consumer ( if
the consumer is supplied electricity by a licensee
other than EDC) giving full information about
existing supply connection and all information on
the proposed solar project and seek permission
from EDC and the licensee to connect the solar
project to the Supply System of National Grid.
EDC and the
information, if required. Within one month of

licensee may seek further
receipt of all information, EDC shall intimate if
the proposed solar project can be connected to
the grid and ask the consumer to sign an
agreement with EDC and the licensee. The
permission so granted will be valid for one year

from the date of permission, and on failure to
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commission the project within the validity of the

permission, the permission will automatically

lapse.

Article 7 -

All Solar PV projects installed for supplying
electricity to the National Grid or for connection
to the electrical installation of the consumer and
synchronized with the Electricity Supply System
of National Grid shall comply with the technical
standards given below to maintain the quality
and security of electricity in the Electricity Supply
System of National Grid:

a)Limit of DC Power Injection:
The Solar PV Project shall not inject DC current
into the National Grid greater than 1% of the

inverter rated output current.

b )Limit of Flicker:

PV Project shall
objectionable flicker for other consumers on the
National Grid.

The solar not create

c¢)Limit of Harmonic Injection:

The harmonic current and voltage injection by
the Solar PV Project into the Supply System of
National Grid shall not exceed the values given

below:

Harmonic Voltage Limits

ﬁtﬁﬁﬁam\]h 19 ﬁ{gmﬁ(ﬁﬁ ﬁigﬂﬁmgﬁsfm}ﬁ Bus Voltage at | Maximum Individual Maximum Total
. . | . . point of coupling Harmonic Component Harmonic Distortion
sapomi Ha'uimrum Eamwmagsa sy (TID) %)
QUAIRNSYWI(% THD) (%
g (%) ( ) (%) 69 kV and less 3.0% 5.0%
69 kv §h Ao 3.0 y
o » e 69KV<V<I61KV 1.5% 25%
69 kV<V<161 kV 1.5% 2.5%
e Above 161 kV 1% 1.5%
UfIN 161 KV 1% 1.5%
8
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piasisAvoghimworgingininnim % Harmonic Current Distortion Limits as % of average load

Isoigugnintyry current
m[mt'mﬁﬁqh 69kV 4 fiothh For voltage 69 kV or less
SCR=Isc/l. [h<I1 [l1<h<l |I7<h<2 |23<h<3[ 35<h | TDD SCR=Is p<Il |lish<l [17<h<2 P3<h<35[ 35< [TDD
7 B 5 I 7 3 h
<20 0|20 15 06 |03 |50 <20 b0 [ 20 15 0.6 03 |50
20-50 70|35 2.5 10 |05 |80 2050 [0 [ 3.5 25 1.0 05 |80
50-100 100 | 45 4.0 15|07 | 120 50-100 _[10.0 | 4.5 4.0 15 07 _[120
100-1000 [120 | 5.5 5.0 2.0 1.0 15.0 100-1000 120 [ 5.5 5.0 2.0 1.0 150
>1000 150 | 7.0 6.0 25 | 14 [200 >1000 150 | 7.0 6.0 25 14 [200
M[}m'!ﬁhl\qh 69 kV<V<161 kV For 69 kV<V<161 kV
<20 20 |10 0.75 0.3 015 |25 <20 20 |10 0.75 0.3 0.15 [ 2.5
20-50 35 | 175 125 |05 025 | 4.0 20-50 35 | 175 1.25 0.5 0.25 | 4.0
50-100 50 | 225 2.0 125 035 | 60 50-100 [ 50 [225 [20 125|035 | 6.0
100-1000 | 60 | 275 | 2.5 10 |05 |75 100-1000 | 60 | 275 | 2.5 1.0 05 |75
>1000 1.5 3.5 ; 3.0 1.25 0.7 10.0 >1000 75 35 3.0 1.25 0.7 10.0
M[?\Uﬁhﬂum‘ﬂmi 161 kv For voltage above 161 kV
<50 20 [ 10 075 ] 03 015 |25 50 20 110 075 103 0.15 | 2.5
50 or 35 | 175 | 125 |05 | 025 |40 S00r 35 | 175 | 125 |05 025 | 4.0
more more
fns Where
SCR = H{MOI§EH (GISERIVAHARARAISIGANT | SCR =Short circuit ratio (Utility short circuit
mu  ionShoigunuisy §'ﬁi[ﬁ[,m FIUR current at point of common coupling
#A%HS) divided by the Customer average load
current)
h = IUSHMAYSO h = Harmonic number
ISC= GISERIUNHARARRISIOONGHU ISC = Utility short circuit current at the point of
coupling
L= O©f §Ut{j9fSU§ﬁiLﬁLﬁ1 ASIURIHACRHS IL= Customer average load current
° ! 3
TDD = AV)C[SR{SWisAgimIv]Y TDD =Total Demand Distortion

w.ugiggg)addimimmanmanfafis | d)Other issues to maintain quality of electricity
ghwdsgaghiunugmumas from Solar PV Projects:

o8 gmnaisig)aismimioni SWIAN | For other aspects of quality of electricity from
aanmorAaSiagpniaghuishenmun§n: | Solar PV Projects, relevant International
minAvIAs piImnmuaihEgithd 180U | Standards are to be followed.
mAng 4

5959938 G 3 Article 8 -

apRaighungn§n:mEfAUUIAY 9 | Al Solar PV projects installed for supplying
minttgimomywihuisEARAUAUAMM | electricity to the National Grid or for connection
i y potywudsiBm ﬁﬁﬁﬁiéiﬁ]?ﬁl}ﬁfs']f‘lh to the electrical installation of the consumer and
Shadhpshywpisiaguauamaiis synchronized with the Electricity Supply System
[:ndameAngm [@AftsmIngIMMIMIhWMI | of National Grid shall comply with the Anti-
oo sEgimims mfﬁmmmqh[yﬁuﬁmﬁs islanding provisions given below to maintain the
whsgaRAURUAMMMARTORIMY safety in operation of the Supply System of
National Grid:
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Anti-islanding
The design and installation of the Sola PV
Project shall be equipped with appropriately
rated protective devices to sense any
abnormality in the grid system and carry out
automatic isolation of the Solar PV Project from
the grid. The automatic isolation or islanding
protection of Solar PV Project should be
ensured for (i) abnormal frequency, and (ii) no
grid supply and low or over voltage conditions.
When the system frequency is above 50.5 Hz or
below 47.5 Hz, the Solar PV Project shall
disconnect from the grid supply within 0.2
When the the

interconnection point of the Solar PV Project is in

seconds. Voltage at

a range given in the Table below. The Solar PV
Project shall disconnect from the grid system
within time stated in the Table.

Response to abnormal voltages

shngrdonomopds | omupésiunianing Voltage ( at PCC) Maximum trip time in seconds
45%> Vromeas 0.2 45%> Vpomna 0.2
45% < Voomina < 60% 1 45% < Viominal < 60% 1
60% < Vomioat < 88% 2 60% < Voomeal < 88% 2
88% < Viomnat < 110% Bmﬁhtmmgm 88% < Viominat < 110% Normal operation
110% < Vognow < 120% 1 110% < Vromioa < 120% 1
120% < Veome: 0.2 120% < Vromna 02
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Adequate rates fuses and fast acting circuit
breakers on input and output side of the
inverters and disconnect/isolating switches to
isolate DC and AC system for maintenance shall
be provided.

Article 9 -

These Regulations shall apply to all licensees
and Big Consumers or Bulk Consumers who
intend to install Solar PV Projects in order to
supply more electricity for their own use by
synchronizing with the Supply System of
National Grid.
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HAMSMUL HOIEMINGMIRARAGIM: | The licensee may disconnect the supply to a
HﬁﬁﬁSfiﬁtLﬁLﬁ’l ﬁ3H§ﬁJ§ amyw IRumsiiAna | consumer who is in violation of the provisions of
wuma fﬁmmsfoﬁtmﬁﬂijgﬁts: USIUA | this Regulation, after giving seven days’ notice to
? msgmgttwﬁﬁQS&ahﬂmqsigh:w:tnm fiG 2 | comply with this Regulation and on failure of the
Hsfgmeusmgﬁzs: ;wm@mn’mijmé‘rsﬁﬁ consumer to comply with the regulations in spite
eANSTSIMINMBUSUJMAIS: of the notice.

™99 2 Article 11 -

USUIMAIS: ®ISUAgmMHSly OURAIGG: | This regulation shall come into force from the
nginenis §a&nsmnmmn ARSMIA | date of signing and remain valid until any new
g s WHENGEIHA §ﬁ§ th 9 decision by Electricity Authority of Cambodia.

{8595 Ol ¢ Article12 -

tmmﬁm:msfsmmmﬁﬁmé‘ﬁgm [0S | The secretariat of Electricity Authority of
mifg RoRpwusyimAis:thanminn: U80S | Cambodia shall disseminate this regulation to
[AUMAHAMANSFINHAS 9 the public and affected parties.
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