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I Why this topic?

The energy crisis and the growth of the global population have increased
the demand for electricity everywhere.

In this context, for 2030, the EU set a target of 45% of the renewable energy
sources (RESs) share.

In addition, EU established legal obligations on the installation of solar roofs
ertain categories of buildings (on residential, commercial, public and
ustrial roofs).

n the same vein, energy policies in Albania promote the use of RESs,
Increasing the generating capacities.

Most of these new capacities are connected to the distribution system,
transforming it info an active network.

Except to the advantages, the promotion of investments in RESs brings the
necessity of more detailed analyses of each area of the distribution sys’rﬁm.



Backround

Motivated by these facts, this paper:

Deals with the impact of the DG in the distribution system of
the Kor¢ca area in order to identity the problems that appear
and the benefits of the distribution system.

Gives important suggestions for the future work of the
distribution system, for example to decide about the
replacement of equipment.

Provides an overview of Albanian Distribution System.

Is helpful to different stakeholders, including the RESs industry,
the Albanian government, the Energy Regulator Authority
(ERA), the distribution system operator (DSO), as well as for

further studies in aid of scientific researchers.
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An overview of Albanian Distribution System

Electric Distribution System Operator (EDSO) in the Republic of Albania is
managed and operated by the OSHEE Group sha. (a company with 100% of
state shares) and it is organized in 11 distribution areas and 42 agencies.

EDSO includes all network elements at voltage levels of 35, 20, 10, 6, 0.4 kV as
well as substations that make transformations from 110 kV to them.
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I Korca areao

Korca is one of the largest DSO areas.

The enfire zone is known for large water sources and mountainous
reliefs.

12 HPPs are connected to the Korca transmission system.

HPPs connected to the Korga distribution 41 HPPs connected to the KOI’QCI
system distribution system (60MW overall).

4 solar PV plants (with 8 MW fotadl
installed capacity) are connected
to the Korca distribution system.
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Methodology of the Study

The distribution system of the Korca area is modelled and simulated
using Dlg Silent PowerFactory software.

To obtain and compare the results, 4 different with DG (or without DG)
/load (max/min) scenarios are considered:

First: Second:

5 . . With DG - Max Load Without DG - Max Load
The Maximum Ccapdacity IS  (WDG - MaxiL) (WO/DG - Max/L)

cgnsidered for the case
ith DG".

Using simulation results,
the performance indexes
Third: Fourth:

for Th e main |I Nes are With DG - Min Load Without DG - Min Load
calculated. (W/DG - Min/L) (WO/DG - Min/L)
7
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Performance indexes

The DG benefits can be analysed using:

Voltage Profile Improvement Index (VPII) where: VP, VP are
the voltage profiles of the

VPII<1, DG has no benefit, VPII =
VPwoype system with DG and without

VPIl = 1, DG has no impact on the system voltage profile, DG respectively.

VP pg

VPIH > 1, DG has improved the voltage profile of the system.

LL ) )
ine Loss Reduction Index (LLRI) LLRI = ==lEG where: LL are the total line
LLwo/pe losses.

LLRI < 1, DG has reduced electrical line losses,

LLRI = 1, DG has no impact on system line losses,

LLRI > 1, DG has influenced the increase of losses in the system.

TLwmpe  Where: TL are the total

Transformer Loss Reduction Index (TLRI) TWRI= transformer losses.

TLwo/pc

The interpretation of the results is the same as in the above index. :




Case study
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The main scheme of the Korca distribution system
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The feeders are built inside the scheme.

HPP Rajan

The main feeders are those with power plants
connected. Feeder Nr. 3 10




rca
he Ko

in feeders of t
ai

The m

jon system.
distribution sys

d
Results ana

-
e  w
h o
. zmﬁoum m Hapyy % + ° m %
2 sy g apy, T D © = <
3 s o Z S = >
Ueyzo, by Hapy, s (@) > m p W -«
= SYasy Ty Hapyy & V NJ a ND ql/a
53 3¢ U tiapy, a (- A\ - <D S
240y 151, €8 12ay,, m m (@) G m N - ()
= Sugy By eys, Iz Hapyy u wn D N % ~a e
.10y N 0z 4, Hapy, m L ﬂvm o S e
- E__n..ﬂw Iz Hapy = [ a h b O a
:mﬁoq Ty Hapy, W X (ab) oL“ m e S M
fossg 5 0r 4y Hapy, | (qv] Q. W @ >
E___n..ﬂm Iray Hapy, m m p NG > . plv —_—
3 Olyay sy cav,z__c.s ___.,wh__u ...W.; a S h L n G
___cmﬁoﬁoq _tw_eu_ || e e T ._a O D
< N Y e, 9pe.50, Hapy, - | L K%2) (b}
3 Mg Hapy > T =T
.Wl mm____,owq B g Ay .toh‘.q W = e
o — oy TS i Hap,, & ez, 64y,
no.._._o — "oy Ng N “opry .m _ _ osiq 6y :wMu
m | byeyy, b _‘mc:an tapy, m o5,y I8 iy fl.n_.,
W ﬁ_____mS__ r ___mcaEOk Mapyy “ Yeyzo, by Hapy, s
= uefy sy mtan ,:%Q Yos,g EF Hopyy !
m — mpocmm sp Reys, Mapyy = o5y EFm Hapyy ;ma,
” u:m@ sy ._amh..mu_ __.,w.c_c_ M b m.u._n& sy £y Hapy, m
- oay__ , t:,_u r ._cmc.m__ tw.o.i M_ mugo\« sy umﬁ..mu. Iy :m_c.i
Iefy BN &_EmE Hapy, m HMHHNM “”“nz »
bny, ting m.tm.ucou tapy, .;W.; . o a ..twh..k ;w,
mukofmz mucmamu.. .tw_u.__u “ &EE Jory, Lapy, M
by, Hng m.m_camu Hapy, s,y Ity Hapyy %
bny, ting » Eltige, Hapy, oy, sy by tapy W.
bny ling E.mcgwu Hapy, Emﬁoﬁoq Hapyy [ ]
*soﬁwu I tapy, bny Hing ambﬁm,oa. Hapyy
ein, teys, wiapy, 9 Wsg N op,, ;I._x;
2 “Eloyy BNg N Hapy, T
o b4 Sy, Wy Hapy, =
o m ok m Sy, e an tiapy, %
o E ~N - | == ey, ESES\ tapy, Is)
(28] nlw = g&é T mmsq_tox Hapy, =
- = u:m.@ sy maE:w .tw_s_u_ u
cmcws 6uy tmb.i m - w>ocmw By .cmcwu .tm.E.._. -
Yoy 6.y lep,, 4 o Iun CEY fteys, Hapyy W
w«mrmmfc Hap,, W ?E::u :E.@E_em M
cmcwoq b1y twb.\u\ M_ M el 5y _..__&to_mt.m Hapyy m
o5z 4 by, 3pyy % “ HMHMHHMHHW fW;
m«m&w Jeuy twb.i w = by Lmg, EEE taopy, | |
S0y Ngp, Uuy Py = = bny, ung » Eige, Hapyy
.w&g .32 ::\mu wwgc twb.i —_— .....8_ :.Sw m«mc..u.e.d __L_mbm
woxe\ ~m>\ ON,E twbi | *:Du__qu I .‘_._E__UQ
m&mﬂw dzuy twb.i m m Yein, ey, Hapyy
cmcwoq Cray twb.i S o
ﬂ&fo?: tap,, W o 2 8 9
w«m&mw Tuy bap,, m LRE 8 3
MNoysy sy LTI lap,, = o S
u mﬁof Od 1y Spy n
ey @8\ Mng Pap m%oq twb.i ﬂ"ﬂ .
m/\ Wsiyg 8y bapy, x
o ) | - .
m mm:o§,§<m$ bap,, M_ O
(=) S0y, Ny Hap,, | ® (¥ d
@ Mm:os:mz gy Mopyy e m o y ©
.w E\&e 14 E::EQ Hop,, m u O — O
© birey, [euny,q, lisp,, - e = —
W ocm..so Isy mgoSU .:wbt m d O X
© m\_ocwtﬁz beys, lasp, m " — D a
= UEG:e Beys, “apyy i X n m
bny !lng I Beys, bapy, M_ a g o
ucm\o sy ET .tom.E twbt % m m % e
by, tng Clapy,, lap,, W — o -
mﬁe\ sy mucm\m.,\ .twbt ]
bny | Hng ®Yuge, lsp,, O >
by, lng , Bge, lsp,, T qe]
ue\ 1 Hng m«m:w\:nd .twbt
i\_o«mﬂ I bapy,
:EE pmﬁm .twbt | —




Results and discussions
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L30-84 L 35 Malig-
Lozhan
Pretushe
WO/DG - Min/L

Voltage Profile Improvement Index (VPII) for the main lines

Line Max/L Min/L
L 30-26 Korge-Malig 2,07 8,67
L 30-63 Gjanc-Rehove 4,38 5,30
L 30-63 Korce-Gjanc 0,32 8,38
L 30-79 Erseke-Mollas 10,18 4,80
L 30-84 Pogradec- Pretushe 0,30 0,14
L 35 Malig-Lozhan 58,47 21,37

Voltage, Magnitude ( p.u.)

1,1
1,05
1
0,95
0,9
L30-26 KorceL30-63 Gjanc-L30-63 Korce- L30-79 L30-84 L35 Malig-
-Maliq Rehove Gjanc Erseke-Mollas Pogradec- Lozhan
Pretushe

B W/DG - Max/L® WO/DG - Max/L® W/DG - Min/L"™ WO/DG - Min/L
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Results and discussions

Line Losses (kW)

1000
800
600
400
L

0 m__

L 30-26 Korce L 30-63 Gjanc-L 30-63 Korce-  L30-79 L30-84 L35 Malig-
-Maliq Rehove Gjanc Erseke-Mollas Pogradec- Lozhan
Pretushe

B W/DG - Max/L m WO/DG - Max/L ®m W/DG - Min/L" WO/DG - Min/L

Ine LosS Reduction Index (LLRI) for the main lines
Line Max/L  Min/L
L 30-26 Korgé-Maliq 2,37 8,06
L 30-63 Gjan¢-Rehové 3,37 6,22
L 30-63 Korgé-Gjang 1,07 6,11
L 30-79 Erseké-Mollas 5,38 5,95

L 30-84 Pogradec- Pretushé 0,85 1,03
L 35 Malig-Lozhan 12,72 10,97

\

Losses of Tr (kW)

B \W/DG - Max/L

WO/DG - Max/L ™ W/DG - Min/L

WO/DG - Min/L

Transformer Loss Reduction Index (TLRI)

Transformer Max/L Min/L
Gjanc 3.2 MVA 0,86 1,05
Gjanc 4 MVA 4,02 3,78
Leskovik 15 MVA 1,03 1,07
Lozhan 1.8 MVA 0,50 2,41
Maliq T1 3.2 MVA 1,02 1,13
Maliq T2 3.2 MVA 1,02 1,13
Mollas 3.2 MVA 7,44 11,29
Pogradec 7.5 MVA TR2 1,07 1,01
Pretushe T1 1.8 MVA 1,03 1,00
Pretushe T2 3.2 MVA 1,02 1,00
Rehove 3.2 1,28 2,18
T 1 Guri Kug 1.8 MVA 0,94 1,02
T 2 Guri Kuqg 3.2 MVA 0,87 1,11
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Conclusions and recommendations

This paper shows the impact of the DG in the distribution system of
the Korca areaq, considering 4 different scenarios.

t resulted:
Increase of voltage values for the “with DG scenarios.
Oyerloading of 35 kV lines up to critical levels.

igh active energy losses in feeders where small HPPs are connected.
Overloading of some transformers.

Large amount of electricity, injected to the TSO network (110 kV).

DG cause a negative impact on the electrical losses.
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Conclusions and recommendations

Recomandation for Albanian DSO:

Repair of 35 kV lines, installation of conductors with a larger
section or the uprated to 110 kV.

placing the old substation transformers and increasing the
nominal power of some of them.

Replacement of aluminium-steel conductors, with sections below
35 mm?Z, in all feeders where we have connected power planfts.

The transition of areas with higher consumption (such as the
110/10 kV Korca and Pogradec Substations) to the 110/20 kV
levels.
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