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> Classification: Internal Purpose

> Frequency ride through performance requirements

1. Does the OEM believe that the current and new generators
can meet the frequency ride through performance requirements
proposed in NOGRR2457

* If not, provide specifics including which models or
quantity of installed capacity cannot meet the requirements.
* How long would it take to implement the needed changes

with details explaining any extended durations
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> Classification: Internal Purpose

> Frequency ride through performance requirements

2.6.2.1 Frequency Ride-Through Reguirements for Transmission-Connected Inverter-Based

Resources (IBRs)

Minimum Ride-Through Time
Frequency (f) in (Hz) (seconds)
f>6L8 No ride-through requirement
6L <f<61.8 239
612 <f<61.6 240
5882612 continuous
584 <588 340
57.0f<584 239
f<57.0 No ride-through requirement

Before 2023 >1.01.2023
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5 | > Classification: Internal Purpose

> Frequency ride through performance requirements
1. Does the OEM believe that the current and new generators can meet the frequency ride through performance requirements proposed in NOGRR245?
* If not, provide specifics including which models or quantity of installed capacity cannot meet the requirements.

* How long would it take to implement the needed changes with details explaining any extended durations

> NX : Already covered by current settings
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6 | > Classification: Internal Purpose

> RMS voltage ride through performance requirements

2. Does the OEM believe that the current and new generators
can meet the RMS voltage ride through performance
requirements (Table A) proposed in NOGRR245?

* If not, provide specifics including which models or
quantity of installed capacity cannot meet the requirements.
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7 > Classification: Internal Purpose

> RMS voltage ride through performance requirements

291 Voltage Ride-Through Reguirements for Transmission-Connected Inverter-Based
Resources (IBRs)

(13  AllIBRs interconnected to the ERCOT Transmission Grid shall ride through the root- Min (S) Before 2023 >1.01.2023

mean-square voltage conditions in Table A and #h~ fntontonanms mbhacs coalin -
conditions in Table B, as measured at the IBR s Point of Interconnection Bus (POIB) *)

Table A V=>1.20 Mo ride-through requirement
Root-Mean-Square Voltage Minimum Ride-Through Time :
(p.u. of nominal) (seconds) 1.10 <V < 1.20 1.0
V=120 Mo ride-through requirement
1.10 <V < 1.20 1.0 0.90 <V <110 continuous
0.30=V=110 continuous
0.70 £V <0.90 3.0 0.70=Vv<0.90 3.0
0.50 =V <070 2.5
0.25 =\ < 0.50 1.2 0.50 =V <0.70 2.0
V < 0.25 0.16 _
0.25 £V <0.50 1.2
V<0.25 0.16

*) Protection located on Generator / LV Level.
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| > Classification: Internal Purpose

> Instantaneous voltage ride through performance requirements

3. Does the OEM believe that the current and new generators
with an SGIA after 1/1/23 can meet the instantaneous voltage

ride through performance requirements (Table B) proposed in
NOGRR245?

* If not, provide specifics including which models or
quantity of installed capacity cannot meet the requirements.

* How long would it take to implement the needed
changes with details explaining any extended durations?
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> Classification: Internal Purpose
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> Instantaneous voltage ride through performance requirements
> Why are instantaneous voltage requirements “different” to (
rate and state compliance Direct RMS
protection -
/ against -
Voltage Instantaneous}
-

POIL WTG x Voltage

( thermal ]

/ Protection Indirect DC Link Voltage ]
— protection ;

\ ) MV - §
- Shut down
WF \ / Direct Impact e )
BoP Damage / Performance
Failure Impact
Influences and changes
characteristic \
Delayed
Impact Availability
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10 | > Classification: Internal Purpose ﬁ
Direct RMS
protection ‘

> Instantaneous voltage ride through performance requirements / véft!.’gsé I

D

'rotection

/
| Indirect | DC Link Voltage

> Why are instantaneous voltage requirements “different” to
rate and state compliance

1. Protection is normally realised on RMS algorithms /
assessment RMS
2. Design range and capability is also based on RMS quantities Value
for a majority of elements
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11 | > Classification: Internal Purpose

> Instantaneous voltage ride through performance requirements

Instantaneous Phase Voltage
(p.u. of nominal)

Minimum Ride-Through Time
{milliseconds)

1.20<V =140

15.0

X 0.0291
Y 1.97928

X 0.0126 X 0.042
Y 1.41321 Y 1.39776

/7~ \ - Vi
7\

0.01 . 0.03 0.04
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> Classification: Internal Purpose

> Instantaneous voltage ride through performance requirements

Instantaneous Phase Voltage
(p.u. of nominal)

Minimum Ride-Through Time
(milliseconds)

1.40 =V = 1.60

3.0

X 0.0291
Y 2.26203

X 0.0124
Y 1.41321 X 0.0379
; - ’ Y 1.22695

0.01 . . 0.04
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13 | > Classification: Internal Purpose

> Instantaneous voltage ride through performance requirements

Instantaneous Phase Voltage Minimum Ride-Through Time
(p.u. of nominal) {milliseconds)
1.70<Vv=1.80 0.2

X 0.0292
Y 2.54538

X 0.0125
Y 1.41421

X 0.0382
/N /N v 1.02653
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14 | > Classification: Internal Purpose

> Instantaneous voltage ride through performance requirements

Direct RMS
protection
—

coainst
Voltage Instantaneous

/

'rotection m [ DC Link Voltage

> 1.3 up to 1 cycle

Table B > 1.2 min 1 cycle
Instantaneous Phase Voltage Minimum Ride-Through Time
(p.u. of nominal) (milliseconds)
V>1.80 No ride-through requirement
1.70<V=1.80 0.2
1.60 <V<1.70 1.0 Table A
140 <V =160 3.0 Root-Mean-Square Voltage Minimum Ride-Through Time

1.20<V =140 15.0 } (p.u. of nominal) (seconds)
{ V=1.20 Mo ride-through requirement

110 <V =120 10
0.90=V<=1.10 continuous
0.70 =V <0.90 3.0
050 =V <=0.70 2.5
0.25 =V <0.50 1.2
V<0.25 0.16
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15 | > Classification: Internal Purpose

> Instantaneous voltage ride through performance requirements
N

8

[ Shut down J

/ Direct Impact
[ Performance }

Damage /

Failure Y, Impact

> Get clearance / detailed Information from manufacturers

Impact

no

\ N
Delayed
Availability

ok

: : : : > Release operation range
> At this point the potential Risk of damage must be rated

ok
> 250 components potentially affected > Individual Tests
Not
ok
> Requirements are outside standard design range [ Impact ? }

> Redesign etc
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16 | > Classification: Internal Purpose

> Instantaneous voltage ride through performance requirements

Table B

ok VO I ta g (S] Instantaneous Phase Voltage Minimum Ride-Through Time
s Individual Tests [pU] (p.u. of nominal) (milliseconds)
V> 1.80 No ride-through requirement
Not 1.70 <V 5180 0.2
ok 1.60<Vs170 1.0
1.40 <V £ 1.60 3.0
3 1.20<V <140 15.0
[ Impact ? J
Detection

> Redesign etc

Design / Dimensioning

Protection

Outside “standard” design .
+ time

difficult to protect S0 MS 100 ps

1 ms 10ms 100ms 1s 2s
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\ > Get clearance / detailed Information from manufacturers
Del.
wm

> At this point the potential Risk of damage must be rated

no

ok

» Release operation range

ok

» 250 components potentially affec. d > Individual T
Mot
ok

» Requirements are outside standard design range Impact ?

> Redesign etc

5NORDEX @‘awlm
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> It will not be possible to secure the capability for all
components

> Concentrate on components that mainly
influence ride trough and check / optimise performance

- Main Converter , Pitch , Yaw , Generator

- Requirements are outside current requirements and design
and must be assessed new

© Nordex 2019 | 14. April 2023 |
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18 | > Classification: Internal Purpose

> Models

4. Does the OEM believe that they can provide accurate models that reflect any changes are necessary to
meet the frequency and voltage ride through requirements?

* If not, provide specifics including which models or quantity of installed capacity cannot properly
model the changes.

* How long would it take to provide the updated models with details explaining any extended
durations?

* Can the updated model's be provided prior to implementing the changes?

> — > Some crosschecks for Units older > 10 years

> NX : Instantaneous Voltages are covered by
impact on RMS Protection within PSCAD

Cnorpex (Jacci
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> Classification: Internal Purpose

19 |
> MFRT

(N The IBE. shall ride through multiple excursions outside the continuous operation range in
Table A in paragraph (1) above, unless the conditions and situations specified below
exist, 1n which the IBR may trip to protect equipment from the cumulative effect of
successive voltage deviations:

(a) More than four voltage deviations at the POIB outside the continuous operation
zone within any ten second period.

(k) More than six voltage deviations at the POIB outside the continuous operation
zone within any 120 second period.

(c) More than ten voltage deviations at the POIB outside the continuous operation
zone within any 1 800 second period.

(d) Voltage deviations outside of continuous operation zone in Table A in paragraph
(1) above following the end of a previous deviation by less than twenty cveles of
system fundamental frequency.

(&) More than two individual voltage deviations at the POIB below 50% of the
nominal voltage (including zero voltage) within any ten second period.

(f) More than three individual voltage deviations at the POIB below 50% of the
nominal voltage (including zero voltage) within any 120 second period. > Are pro active Measures possible to avoid reaching

W) For wind turbine IBEs, individual wind turbines may trip for consecutive voltage mechanical limits ?

deviations resulting in stimulation of mechanical resonances exceeding equipment
limits. > E.g. slow down active power ramp up
to 3s for second fault within 10s especially for severe

faults below 50%
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> The Nordex Group

Nordex SE
Langenhorner Chaussee 600
22419 Hamburg

Germany

Tel: +49-40-30030-1000
Fax: +49-40-30030-1333
Email: info@nordex-online.com
Web: www.nordex-online.com

Nordex Energy Spain
Poligono Industrial
Barasoain, parcela 2
31395 Barasoain
Navarra, Spain

© Nordex 2019

Tel: +34-948-720535
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