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Protection Notice DIN ISO 16016: The reproduction, distribution and use of this document as well as the
communication of its contents to others without explicit authorization in writing by Senvion SE is strictly
prohibited. Offenders will be held liable for the payment of damages. Furthermore, all rights reserved in the
event of the grant of a patent or industrial design. Please ensure the latest versions of the applicable spec-
ifications are used. Images do not necessarily reflect the exact scope of supply, specifications, size or ma-
terials and are subject to technical alterations at any time. Please note that this document may not corre-
spond with project-specific requirements.

Possible work procedures described in this product description comply with German, and Senvion’s, safety
provisions and regulations The laws of other countries may provide for additional safety specifications.

It is essential that all safety measures, both project- and country-specific, be strictly complied with. It is the
duty of each customer to inform itself, implement and comply with these measures.

The applicability and validity of relevant legal and/or contractual provisions, technical guidelines, DIN stand-
ards and other comparable regulations are not excluded by the content or examples contained in this product
description. Moreover, such contractual provisions and regulations shall continue to apply without any lim-
itation.

All information contained in this product description is subject to change at any time without notice to, or
approval by, the customer. Senvion SE and/or its affiliates assume no liability for any errors or omissions in
the content of this product description. Legal claims against Senvion SE and/or its affiliates based on damage
or injury caused by the use or non-use of the information included herein or the use of erroneous or incom-
plete information are excluded.

Although Senvion SE strives to provide information which is accurate and makes this information available
to customers in good faith, no representation or warranty is made or guarantee given as to its accuracy or
completeness. The sole applicable warranties in respect of the products described herein shall be those
provided in a contract executed by an authorized representative of Senvion SE. EXCEPT AS PROVIDED
IN SUCH EXECUTED CONTRACT, Senvion MAKES NO WARRANTIES, EXPRESS OR IMPLIED, AS TO
THE PRODUCT SPECIFICATIONS, PRODUCT DESCRIPTIONS OR THE PRODUCTS HEREIN DE-
SCRIBED. TO THE EXTENT PERMITTED BY LAW,Senvion EXPRESSLY DISCLAIMS ALL IMPLIED
WARRANTIES, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, TITLE AND NONINFRINGEMENT.

All brands, trade-marks or product names mentioned in this document are the exclusive property of their
respective owners.
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Applicable Documents

The documents referred to in the table below are included for information only. Reference to them in this
product description does not make them part of the contract.

Title Document-No.
Senvion 3.0M122 [50Hz] PD-3.5-WT.WT.01-A-*-EN
Senvion Power Management Unit PD-0.0-RG.FM.05-A-*-EN

* If the products referred to in the table above are to be included within the project, the relevant product
descriptions in their current version will be amended to the contract.

List of Abbreviations and Units

Abbreviation/Unit Description
MV Medium voltage (nominal grid voltage > 1 kV and < 60 kV)
p.u. Per unit
P ateq Rated active power
Pur Active power of wind turbine
Quwr Reactive power of wind turbine
U ated Rated voltage
Unr Voltage of wind turbine
WT Wind turbine
(equal to Wind Turbine Generator System [WTGS]))
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1 Introduction

This document describes the Senvion product Extended Reactive Power Range. The product Extended
Reactive Power Range is part of the Senvion grid products.

Senvion offers a variety of grid products which can be added to the standard wind turbine or wind farm
configuration to meet the site-specific customer and operator requirements concerning grid connection.
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2 Feature Definition

The Senvion grid product Extended Reactive Power Range describes the reactive power capability of the
Senvion WT.

Reactive power provision in normal operations

A minimum reactive power range in operations between -1385 kvar under-excited (corresponding cos @ =
0.91 inductive at rated active power) and +1385 kvar over-excited (corresponding cos ¢ = 0.91 capacitive
at rated active power) is possible within the frequency range 49.5 Hz - 50.5 Hz at the MV side of the WT
transformer.

The minimum available range is defined in the following two figures (P-Q diagram and U-Q diagram).

PU}I’T“ f Prated

-0,5 -0.4 -0,3 -0,2 -0.1 0,0 0,1 0,2 03 0,4 0,5

QWT! Prated
(- = under excited / + = over excited)

Fig. 2 - 1: Active power / reactive power range

The reactive power provision can be limited to project-specific requirements within the range described in
the figure above.
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Fig. 2 - 2: Voltage / reactive power range at nominal power 2970 kW (MV side)

The figure above describes the steady state reactive power capability depending on the voltage at the MV
side of the WT.

The actual reactive power of the WT can be influenced by tolerances of the control (2.5 % of P,,4) and the
internal reactive power consumption. The diagrams in both figures above have already included up to 33 kvar
internal consumption.

Reactive power provision during stand still

Reactive power provision during standstill may be activated if requested. For this request to be considered
it must be submitted to Senvion at least 26 weeks prior to planned commissioning of the wind turbines.
Based on this request, Senvion will provide an offer containing the potential additional costs associated with

activation of reactive power provision during standstill.
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3 Scope of Supply

3.1 Hardware & Software

The capability described within this product description defines the single wind turbine capability only. The
wind turbine capability has to be integrated into wind farm control functionalities by using further grid products
or Senvion SCADA Products, which need to be added to the scope of supply of Senvion.

If the described capabilities are sufficient to fulfill the requirements at the point of interconnection of the
whole wind power plant has to be investigated by the customer. A necessary reactive power compensation
equipment is not part of this product.

3.2 Installation & Commissioning

Senvion is responsible to set up the product. The product scope does not include additional tests.
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