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Problem-definition
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There’s a competition between DG and load for utilisation
of existing grid infrastructure
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Key Issue:

Choose suitable Communication Infrastructures
and control mechanisms
« Possibly heterogenious

— Use existing infrastructure as far as possible
« Options for communication X
— Optic fibre "t
Most expensive, most advanced solution
— Radio link / \
DNOs option of choice where feasable
— DLC

DNO-owned, but some problems on MV level
— GSM

Availability issues, public network
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Important topics to
i evaluate:

o @ Hydro Power . )
P4 8 O Photovoltaic = Increase in DG penetration
00 0 others (potentials)
N2 @ New DG - Plants = Validate the technical

solutions via simulations

=> Cost of conventional grid
connection

= Cost of active grid
connection

= Compare the cost (of several
approaches)
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Smart Metering ,,Trans. Station*
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iy Smart Metering ,,DG-plants*

@ Smart Metering , Loads"

pv Power Management

% Radio links (where possible)

Fibre optics
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110kv
-
cvey [_110/30 kv
_______________ T

Year 1 [Year2[vear3| Year4 [Year5] Year6 Year 7 Year 8 Year 9 |Year 10 30kv :
DG X x x X x x X x x x 1
DG2 X x x x x X x X x x |
DG3 x x x x x x X x x x 1
DG4 x X x x x x x x x x 1
DG5S X x x X x x x x x H Mo N
DG6 X x x x x x x x x 1
DG7 x x x x x x x x x !
bG8 x x x x x x x x
DGY ~ 1 4o |0/ —————
DG10 x x x x
DG11 X x x X X M M " M %
DG12 X x x x x x x x x x
DG13_1 X x X X X X X
DG13_2 % % ~ 1 ! 1 | -
DG13_3, M X
DG14 X x x x X x
DG15 x M x X
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Operation and maintenance
cost of grid asset

Yearly increase in operation
and maintenance cost

Year of asset operation
Year of asset installation

L€]

[%6]
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110kv

cveu 110/30 KV
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110kv

cveu [_110/30 kv

40
Tc =) (Grc, *P, +Rc,))

i=1 i _____ a
Tc = Total cost of grid integration strategy € | TTT +( :

Grc = Grid reinforcement cost (net present value) [€/MW] TT
P = Yearly DG capacity to connect [MW]
Rc = Accumulated running cost «©«er | e

i = Year of asset installation

S
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Cumulated grid
reinforcement cost [€]

7

Year 1 ‘ Year 2 ‘ Year 3 ‘ """" ‘ Year n
=
§ n Yearly DG grid connection [MW]
o
£ E (Grc, *P +Rc,)
£ "
g g i=1 Grc = Grid reinforcement cost (net present values) [€/MW]
°
g9 P2
T =
° P = yearly DG power to connect [MW]
he) P1
5 P3 Rc = running cost (for 40 years,
— calculated as present values) €]
N —
Year 1| Year 2 Year 3 | vttt Year n

Year O = reference year
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Yearly DG grid connection [MW]




Additional DG installed in the simulation software (16,8 MW)
: . 4 LD
Already connected DG - >4
plants ~35 MW . . _ ——
Peak load ~58 MW LT 5
23 e e
vk = / - & = ." T
3T L el R
> 5 f
Lok
@ hydro ® wind @ biogas / biomass @ photovoltaic
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Case study 1: connectable DG shares for different grid integration strategies

DG already connected Additionally connectable DG

Grid Reinforcement
Coordinated Voltage Control
Distributed Voltage Control
Local Voltage Control

Decoupling Solution

Optimised Set Point

Passive Grid Operation

@ FLAT
W STEEP

DG share (% of peak load)
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Case study 1: Coordinated Voltage Control -

€ 900.000

100

Scenario STEEP

€ 800.000

€ 700.000

€ 600.000

€ 500.000 The cumulated net present value of
the chosen grid integration solution -
€400.000 amounts to ~ 765.000 € in the

€ 300.000 selected case study grid

€ 200.000
€ 100.000

€ -

Net present values of

grid asset invenstments

Cumulated running costs

(40 years of operation,

net present values)

Grid integration cost (net present value)

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9

Vienna, 15.05.2008

Year 10




%HALﬂGwirtsd aften

Case study 1: Cost comparison of technical solutions

O R N O Nt A L A P e 7o 7]

16,8 MW

16,8 MW
(reference scenario)

Coordinated Voltage

Control

— @ Scenario STEEP
Distributed Voltage

Control 14,8 MW I Scenario FLAT

Local Voltage Control

Additionally connectable DG
[Mw]
T T T T T 1

o) 100 200 300 400 500

Decoupling Solution

Cost per DG capacity installed

(net present values incl. running cost) [€/kW]
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Case study 1: Sensitivity analysis

IS
N
Ly

—o— interest rate

—&— running cost

| —A— increase in running cost
1,15 —— investment cost

i
N

P
i

1,05

[

0,951

0,97

Impact (related to original cost)

0,851

-30% -25% -20% -15% -10% -5% 0% 5% 10% 15% 20% 25% 30%
parameter variation [%]
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Additional DG installed in the simulation software (6,6 MW)

Already connected DG
plants ~5,6 MW

Peak load ~23 MW

1\1
- Lol

Existing DG

@ Newly added DG
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Case study 2: connectable DG shares for different grid integration strategies

DG already connected Additionally connectable DG

Grid Reinforcement
Coordinated Voltage Control

Distributed Voltage Control

B FLAT
Local Voltage Control B STEEP|

Decoupling Solution
Optimised Set Point

Passive Grid Operation

DG share (% of peak load)
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€ 700.000

€600.000 I — /
E— Curtailment
€ 500.000 included

The cumulated net present value of

€ 400.000 Net present values of

the chosen grid integration solution -

grid invenstments
amounts to ~ 660.000 € in the

€ 300.000 selected case study grid Cumulated running costs

- (40 years of operation,

€ 200.000
net present values)

€100.000

Grid integration cost (net present value)

€-

Jahr 1 Jahr 2 Jahr 3 Jahr 4 Jahr 5 Jahr 6 Jahr 7 Jahr 8 Jahr 9 Jahr 10
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Case study 2: Cost comparison of technical solutions

Grid Reinforcement K o o o )

(reference scenario)) 6,6 MW

6,6 MW

Coordinated Voltage 2777777777777 77

Control

6,6 MW™*
6,6 MW

Distributed Voltage 22777777 7777777 77777777 3 MW Szenario STEEP
Control 3,6 MW R
B Szenario FLAT

not

Local Voltage Control N
possible

Decoupling Solution Additionally connectable DG [MW]

* additional cost due to power curtailment

Optimised Set Point .
P possible

o 50 100 150 200 250 300 350 400

Cost per DG capacity installed
(net present values incl. running cost) [€/kW]
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Case study 2: Sensitivity analysis
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“More active" methods of DG grid integration are economically competitive —
compared to conventional grid reinforcement measures — as well as
technically realisable, enabling a better utilisation of the grid

This implies a large innovation to the grid- as well as plant-operator (and
possibly for load / consumers) with respect to present grid operation and
market conditions

With respect to a national and EU-wide commitment on more DG, therefore
the design of a fair cost allocation policy should be considered

The results presented are based on specific case studies and
therefore cannot be generalised for all MV grids

It must be mentioned that the ,Decoupling Solution” reaches it's cost
advantage particularly by the chosen integration strategy of additional DG
units (grid connection of a multiplicity of additional DG plants within only one
grid branch)
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ﬂi;//\ﬁ Case study 3

Final results will be
published in the project
report
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Planning of real implementation

= Existing IT infrastructure taken
into account

= Very precise evaluation of Y
necessary metering points "_"\
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Follow up project KONDEA key topics:

= Which technical grid operation solutions have the potential to enable a tight
cooperation between distribution gird operators, producers and consumers
in the future?

= How can innovative business models be arranged, in order to enable an
energy-efficient active grid operation achieving minimal cost for society?

|
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