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Recommendations - content

No. Topic
Categorization of generators v
Simplified connection procedure
Requirements for grid connection of generators v
Requirements for demand connection v

Integration of new distribution network users

Distribution network development planning

Requirements for energy efficient power transformers

;o
2
3
4
5 Requirements of the remaining EU network codes (not transposed yet)
6
7
8
9

Requirements for demand side management providers

NENENENENENENENENEN

10 Requirements for power quality monitoring in distribution network
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Categorization of generators

Type A/B Type B/C

1 Stability of generating module operation Frequency regulation capability
during short circuits in power system

2 Reactive power capability and voltage Remote control of active power generation
regulation

3 Remote real-time monitoring and data Availability of generating module simulation models
exchange with generating modules of for the simulation of power system operation

relatively low capacity

4 Reactive power capability and voltage regulation

Threshold value A/B threshold B/C threshold C/D threshold

Pinst 500 kW 10 MW 20 MW
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Simplified connection procedure of microgenerators

Application (proposal):

Pinst up to 10.8 kW 3-phase
or up to 3.6 kW per phase

Generation for self-
consumption purposes
within the existing objects of
end customers

All technologies of
renewable energy sources

Certificate of compliance
with BAS EN 50549-|

Authorized installer
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Submits the request for issuance of connection permit an

amendments to the connection contract

Y

G’Iicm—generating plant installatioD

h

Submits signed and certified
report on micro-generating plant installation

 E—
Y

)

Y

Issues connection permit, determines amount of
connection fee and sends amendment of the
connection contract

v

ﬂ:_oncludesthe connection contract a

nd
k pays the connection fee )

Performs the first connection and commissioning
of the micro-generating plant with implementation
basic functional tests

DD«____

& |

L., Attends the first connection
and commmissioning
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Requirements for grid connection of generators

Documents for harmonization:
* EU Network code for grid connection of generators - NC RfG

 EN 50549-1 Requirements for generating plants to be connected in parallel with
distribution networks - Part |: Connection to a LV distribution network -
Generating plants up to and including Type B

* EN 50549-2 Requirements for generating plants to be connected in parallel with
distribution networks - Part 2: Connection to a MV distribution network -
Generating plants up to and including Type B
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Requirements for grid connection of generators

\AP/Pref
Key functional requirements
* Frequency and voltage operating f1
2y 502 504 50.6 508 510 512

* Immunity to rapid frequency changes
(ROCOF)

* Limited frequency sensitive mode -
overfrequency (LFSM-O)

T

* Limited frequency sensitive mode -

underfrequency (LFSM-U)

* Frequency sensitive mode (FSM)

Af]-|AL]

ref

AP

$2(%)=100-—%

Figure 6.2 Frequency response of active power in LSFM-O
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Requirements for grid connection of generators

Key functional requirements:
 Stability at voltage rise at the connection point (OVRT)
 Stability during short-circuits in power system (UVRT - FRT)

U U
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Figure 6.4 FRT curve for synchronous generation modules  Figure 6.5 FRT curve for power parks modules
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Requirements for grid connection of generators

Key functional requirements:
* Reactive power capability
* Requirements for protection devices

* Remote data exchange and control of active power generation

Il Default requirement

=3 stringent Requirement

] -

5 R < X3 Design freedom area

- Further requirement
in some countries

02PpJ————————==——4
0,1 Pp.
[ 1 / ¥ 1 QIPI]
b
-0,484 -0,33 0 033 0484
Absorption of reactive energy Provision of reactive energy
(under-excited) (over-excited)

Source: BAS EN 50549-2
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Requirements for demand connection

Documents for harmonization : EU Network Code on Demand Connection — NC DCC

Key functional requirements:

* Frequency and voltage operating range

* Reactive power consumption

* Requirements for protection devices

* Low frequency demand disconnection

* Low voltage demand disconnection

* Requirements for demand side response service providers

* Data exchange
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Requirements of the remaining EU network codes (not transposed yet)

Documents for harmonization:

* Guideline on electricity transmission system
operation (EU 2017/1485)

* Network code on electricity emergency and
restoration (EU 2017/2196)

* Guideline on electricity balancing (EU 2017/2195) _ :

Key functional requirements for DSO:

* Data exchange with TSO
* Outage coordination

* Participation in the active power and frequency
regulation process

* Development and implementation of the power m

system defence plan and the power system
restoration plan
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Integration of new distribution network users
New network users’ categories:
* Individual and collective prosumers

* Energy communities

* Charging stations for electric vehicles

* Electricity storage devices ~ |

-
—_

Group 2

|
I
|
|
I
|
|
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— Private (e

B Private Melering Dq.nll
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Distribution network development planning

Key requirements:

* Criteria for the preparation of
network development plans

* Determination of planning
scenarios

* Impact of distributed resources
on the security of supply

* Cost analysis in the planning
process (CAPEX and OPEX)

BO¥/m Life cycle cost calculation of cables
TOE/m
606/m =L oss
S0€/m

=Cable
20E/m g costs
10€/m

Cable cross section =

PPy

W] | SS—— ] e—

Source: ttps://www.slideshare.net/sustenergy/cu0105-wp-cable-sizing-v |
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Requirements for energy efficient power transformers

Documents for harmonization:

EU Regulation 548/2014

Key requirements:

Categorization of power
transformers

ECO-DESIGN requirements

Exemptions from application

operation

Tiew 1 ilrem 1 July 2005) Tier 2 (frein 1 Juby 20215
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Power quality monitoring in distribution network

Documents for harmonization:
e Technical standard BAS EN 61000-4-30

« CIGRETB 596 Guidelines for Power Voltage Unbalance Histogram
Quality Monitoring 12% 200%
/ S of Readings | ao%
10% Cumumilative %
/ L B0%
i 11114
Key requirements: . B /| T
4 L 6o o
o - g
*  Conditions and method of power $ o son B
quality measurement 5 o &
® 3
*  Requirements for metering instruments o
- 20%
£
*  Selection of measuring locations | 10%
. 0% - L e e N 0%
¢ Metering data format S¥ZEERSEEERSEEERSIEEE8RsEEERsEaER
L === B R i B B e L L B b e S U k=]
Unbalance (%)

X Voltage quality reporting Source: CIGRETB 596
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DSO — Key operational changes

Coordination with TSO:

v" Transposition of functional requirements for generating modules, as prescribed
by TSO

v Improvement of existing and setting new operational processes
v" Changes of data exchange process

v" Active role in ancillary services provision
Methodology of distribution network planning
Facilitating integration of new categories of network users

Systematic approach in ensuring power quality
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Thank you for your attention

Dalibor Muratovic, M.Sc.E.E.

Electricity Expert
033/251-820
dmuratovic@usaidepa.ba



