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I The following summary:

does not cover all parts of the VEARN 4110and is
therefore not exhaustive;

mainly covers the technical requirements for customer
installations;

and is purely informative.
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Overview

Section 5 und 10.2.2 Static Voltage Stability

Section 10.2.3 Dynamic Grid Support

Section 10.2.4 Active Power Supply ‘ 5

Section 10.3 Protection systems and protection

settings D



Static Voltage Stability
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10 power generating modules - Overview

Requirements for
Apower generating modules and power generating units
Acombined facilities of generation/demand/storage
AStorage
For combined facilities of generation/demand/storage it is important to
note the
AProtection concept (10.3)
AUse of emergency generators (8.9)
AFrequency-dependent active power response (10.2.4.3)
ADynamic grid support (10.2.3)
AActive power demand by the grid operator (reduction) (10.2.4.2)
AStatic voltage stability (10.2.2)
AEvidence of electrical properties (11)
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10.2 Behavior of the power generating module connected to the grid
during steady-state operation
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Bild 4 — Anforderungen an den quasistationaren Betrieb von Erzeugungsanlagen
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10.2 Behavior of the power generating module connected to the grid
during steady-state operation

Definition of steady-state operation
AVoltage gradient<5% U . min !
AFrequency gradient < 0.5% f min !

power generating modules must remain on the grid in steady-state
operation, as per Figure 4
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10.2 Behavior of the power generating module connected to the grid
during steady-state operation

Aln the voltage range from 90 % U . to 110 % U . voltage gradients of
greater than 5% U . min-! can occur.

AFor voltages outside the voltage range 90 % U .10 110 % U . the active
power and the reactive power supply can be reduced to protect the
power generating module.
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10.2 Behavior of the power generating module connected to the grid:

Rotating or grid oscillation, subnetwork operability and Black Start
capability

AOscillations in the continental European grid with frequencies of 0.15
1.5 Hz

AWith this, the voltage can lie outside Figure 4 for a few seconds

AFor this reason, do not isolate supply from power generating modules

when there is a symmetrical voltage curve in operation at 0.8 U . i
1.2 U . for 5 sec.

ADuring grid oscillation, the active power can be reduced to avoid
overloading

Alf a loss of stability occurs, the generation units must be isolated from
the grid

ASubnetwork operability, Black Start capability, Isolated network and
Black Start capability are not minimum requirements
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10.2.2 Static voltage stability/ reactive power supply
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Blindleistungsanforderung zulassig
1,10 Keine Wirkleistungsreduktion zugunsten
B4 der Blindleistungsanforderung zuléssig

MV T Directive 2008

Ve

1.10

cos (o)
0,95 [0,90 >

0,90 095

1.00
0.95 0.95

cos phi

—1 0.95

0,90 :
unte rerregt ubererregt untereneyl ilberenegt

keine maBstibliche Daistellung

Bild 5 — Anforderungen an Erzeugungsanlagen an die Blindleistungsbereitstellung am
Netzanschlusspunkt
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10.2.2 Static voltage stability/ idle power supply

ASupply of reactive power in the power generating module to maintain
voltage when slow (steady-state) voltage changes

ARequirements for the grid connection point

AActive power reduction of max. 10 % P , ;¢ permitted outside the
shaded area in Figure 5

Note: The reactive power area in the design is not yet fully complete in
the project group (see introduction)
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10.2.2 Static voltage stability/ reactive power capability below Py, it
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Bild 6 — P/Q-Diagramm der Erzeugungsanlage am Netzanschlusspunkt im
Verbraucherzahlpfeilsystem
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10.2.2 Static voltage stability/ reactive power supply less than Py i

ARequirements for the reactive power capability at partial load Pmom

A(0.05<P .../ P, < 1) at grid connection point

AMaximum residual deviation + 2.0 % with regard to P ;, for power
generating modules < 300 kVA maximum + 4.0 % with regard to P

AReactive power, i, J<c00fn® mare tian P
5 % of sum of stipulated active power supply P,y .

inst-
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10.2.2 Static voltage stability: Procedure for reactive power supply at
the grid connection point

MV 1 Directive 2008

a) Q (L) a) fixed displacement factorc o s
b) Q (P) b) cos ( P)
c) Reactive power kvar c) fixed reactive power MVar

d) displacement factorc o s d) Q (U)

A Control behavior of reactive power qualitatively according to PT1 i
behavior for procedure a), b) and c)

A Specification of fixed setpoint or variable setpoint via remote control
system (or other control technology)

A Reactive power adjustment of power generating module in range 6 S
i 60 s (for 95 % of set point jumps)

Note: Testing of adjustment times by the working group pending
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10.2.2 Static voltage stabllity
set point jump overall
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Bild 7 — Beispiel des Regelverhaltens bei einem Sollwertsprung mit der Hohe 1 (hormiert) und
einer Zeitvorgabe (3 Tau) von 10 s
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10.2.2 Static voltage stabllity
set point jump with tolerances relevant to analysis
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