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the BDEW guideline
structure and additional guidelines

the BDEW guideline
> is not a law, but a recommendation

> refers to other guidelines, such as

>  TransmissionCode 2007 for

the definition of dynamic grid support
> FGW-TR3 (Technical Guidelines Part 3) for

the determination of electrical characteristics

> FGW-TR4 (Technical Guidelines Part 4) for
the modeling and validation of simulation

models of the electrical characteristics

> FWG-TR8 (Technical Guidelines Part 8) for

the certification of electrical characteristics

... of power generating units and systems in

medium and high voltage grids
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the BDEW guideline
background and history

> draft and publication by the German association
of grid operators (BDEW)

> consultation of PV-industry as “junior partners” =
> effective from January 1, 2009

> transitional periods defined in two amendments

(for some requirements until April 1,2011)

> defines requirements for grid integration of s |

General

distributed energy resources (DER) Medium

Guideline fo

> need for certification of “units” (e.g. PV inverters) oo
and plants (as a combination of one or more S |
“units” and further equipment i.e. transformers,

cables, etc.) “—

> limited capacities of the certification entities

currently represent a serious bottleneck!

Source: www.bdew.de/bdew.nsf/id/DE_7B4ERD_NetzCodes _und_Richtlinien

Supple

Generatl
Network
Guidelin
paraiied (

B e

Deteniren
speclicy
Concemb
peneratn

Maas Ja

Begelungen und Ut:on}smln:!,m fr
bestmmie Anforderungan n Ergarzung
Zur technschen Rchtinks

Erreugengraniagen am Mtisbspannungsoetr -
Aactine fur Assschies und Paralsibearsb von
Erveugungsasiagen sm Mttslspumungew

Angbe Jedi D8

a0 k22



http://www.bdew.de/bdew.nsf/id/DE_7B6ERD_NetzCodes_und_Richtlinien

requirements & implementation into SMA inverters w

> required features for grid management and grid

integration of distributed energy resources (DER)
> generation control
> frequency control
> voltage control

> dynamic grid support
AKA: “fault ride through” (FRT)
or “low voltage ride through” (LVRT)




requirements & implementation into SMA inverters
tools for grid management and grid integration: generation control -

> mdad nGge tem pO rGry Sunny Centro
. o e
generqhon/locd m bqlqnce Grid Feed-in management acc. to § 6 EEG 2009 (German FIT)

Condiﬁons in Iocql grid seCtor Power company Public Ripple - control POWER REDUCER BOX

Receiver

Ethernet

> limit power generation via

Sunny WebBox
remote control and y Webto

SMA Power Reducer Box
to e.g. 100%, 60%, 30% or 0%

of maximum power

Sunny Boy

Sunny Portal

> available for all SMA inverters
of SC, SMC and STP series

Sunny Mini Central
Feedback of actual fed-in power level acc. to § 6 EEG 2009 (German FIT)

> also available for most SMA

inverters of the SB series.



requirements & implementation into SMA inverters
tools for grid management and grid integration: frequency control

> temporary reduction of generated power

depending on frequency
> in case of emergency

> in case of a system wide

generation/load imbalance
> to avoid instability

> available for all SMA inverters of SC, SMC
and STP series

> also available for most SMA inverters of the SB

series.
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inverter control)

.
»

Power output reduction by 28%

P
<

Maintain power

reduction until frequency

falls below 50.05 Hz

»

50,05 50,2

50,9 51,2 finHz




requirements & implementation into SMA inverters w
tools for grid management and grid integration: voltage control ~ |

> feed-in of active power has influence on voltage (voltage rise)
> voltage rise can be compensated via feed-in of reactive power

> available reactive power modes:
~ cos (@ = const.
=~ Q= const.
> cos Phi (P)
>

Q(V) AP = Plimit ) IDmcx

> available with SMA inverters of
SC xxxHE-11, SC xxxCP, STP and SMC' series

Pm ax

> influence on dimensioning of inverters!

<« —>

= Qmax,kap. Q max,ind.
cos ¢ = const. only Q Kapaziiv Q induktiv
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requirements & implementation into SMA inverters

tools for grid management and grid integration: dynamic grid support ~
AKA: “fault ride through” (FRT) or “low voltage ride through” (LVRT)

> generating facility

. . . must not disconnect
limits of a typical voltage dip

Limit 1 o lower limit of dunng VOlnge dlp
u/J, Limit 2 voltage range

100% \

J, > required behavior:

> above ,Limit 1“

70% - R i s i e s ety wmaenttistsattin

- continuous, stable

below the blue line,

no obligation to continue Operdﬁon
/, grid feed-in

30% 2 > between , Limit 1“ and
15°% Limit 2"

T I I . .
0150 700 1.500 3.000 Time in ms > may disconnect in

45%

f accordance with grid

occurrence of grid failure event

operator

> below ,Limit 2
and below 30% V, ..

Source: German BDEW technical guideline for generating plants connected to the medium voltage grid. BDEW, June 2008 9 m(]y disconneCf



requirements & implementation into SMA inverters
tools for grid management and grid integration: dynamic grid support

|

with provision of reactive current for highly dynamic voltage control
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Source: German TransmissionCode 2007

> provide reactive current during voltage dips

> limits the influence of voltage faults (dips) in

transmission lines on the grid

> prevention of

> simultaneous disconnection of large

generating facilities
> and subsequent blackouts!

> available with SMA inverters of
SC xxxHE-111, SC xxxCP, STP and SMC'

series

> no influence on dimensioning of

inverters

! limited dynamic grid support only (no reactive current during fault)
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certification process
certificates for generating units (acc. to FGW-TR8)

manufacturer

modeling acc. to FGW-TR4

descriptive simulation
model model
e.g. DIGSILENT

PowerFactory |

A

unit
certificate

=T
S
i

U

independent expert
review if requirements
of guideline are met

accredited institute #1
determination of electrical

characteristics acc. to TR3 expert's
report
test
report i

accredited institute #2

S |

model validation

validation
report

g
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certification process
certificates for generating plants (acc. to FGW-TR8)

manufacturer
unit descriptive simulation
certificate model model
e.g. DIgSILENT
= ; PowerFac’rory

pll

accredited certification entity
simulation of plant based on validated model
of units (inverters) and further equipment
i.e. transformers, cables, etc.

project developer

plant

review if requirements of guideline and grid

operator are met

> certificate
/

e —
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summary

the German BDEW guideline defines the requirements for the

inferconnection of generating plants with the medium voltage grid

it requires features such as generation, frequency, and voltage

control for the integration of PV-DER at high penetration levels

all required features are fully implemented in SMA’s SC-CP and

STP series inverters

the BDEW guideline refers to additional guidelines for the

definition of a required certification process
the certification process is split into unit and plant certificates

limited capacities of the certification entities currently represent a

serious bottleneck

the BDEW guideline it will be fully effective starting April 1, 2011

> > thank you for your attention! < <

\
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