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Organized to maximise customer value 
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Overview 

 Why grid codes?  

 Who requires to comply with grid codes in India?  

 How to proof LVRT?  

 Full or part proof that grid codes are fulfilled 

 Summary  
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Two examples why grid codes must exist:  
frequency response (FRC) and fault current injection (FRT) 

1.  Frequency response  
(FRC)  

– Power consumption and 
generation need to be 
balanced continuously 

– Settings in India  
[MW/Hz]: 
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2. Fault ride through (FRT)  
– Behaviour during faults  

(means during voltage dips) 
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UVRT field dipping (Under-Voltage Ride-Through)  
in India: LVRT (Low-Voltage Ride-Through) 

1. Short circuit starts 

2. Protection system switches off successfully 

VT 

VT 
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1. Short circuit starts 

2.  Protection system switches off successfully 
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Two Grid Code requirements as examples – here: India  

1. FRC, Frequency 
Response:  

– for wind turbines 
or for PV inverters 
in India: no 
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2. FRT 

– OVRT required in India: no 

– LVRT required in India: yes 

– active current injection: yes in proportion to retained 
voltage 

– Reactive current injection: yes for 300 ms or till 
voltage recovers whatever is first 

– Specific characteristic: yes 

 

 

Grid Codes for India: 

• CEA 

• Local codes,  
e.g. APERC Grid 
Code 

 

Requirements: 

1. FRC: no 

2. OVRT: no 

3. LVRT: yes 

4. Active fault 
current: yes 

5. Reactive fault 
current: yes 

6...x.. other…. 
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What exactly is required? 

 Currently:  

– CEA requires a lot, e. g. 

– LVRT (Under-Voltage Ride-Through) 

– Harmonics 

– Reactive power compensation 

– AVR (automatic voltage regulation) 

– PSS (power system stabilizers) 

– Synchronous condenser mode 

– Etc. 

 

 

– MNRE via RLMM only requires: 

– LVRT 
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 Coming soon:  

– LVRT also for PV inverters 

– HVRT 

– Frequency response 

– Ramp rate limitations 

– AVR also for PV and wind 

– Compliance monitoring 
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Overview 

 Why grid codes?  

 Who requires to comply with grid codes in India?  

– Historically first: wind turbines can do LVRT 

– PV will be following probably with LVRT, (HVRT?) and the rest  

 How to proof LVRT?  

 Full proof that grid codes are fulfilled  

 Summary  
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RLMM  
(Revised List of Models and Manufacturers of Wind Turbines) 

 Historically first to pass a governmental listing in India: Wind turbines  

 Main concern: first structural integrity, now LVRT additionally 

 Solution in India: RLMM with Type Certificates (structural integrity) plus 
Statement of Compliance (LVRT). Confusion with wording: see next slide 

 Competent Authority: Ministry of New and Renewable Energy (MNRE), formerly: 
NIWE 
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“Type Certificates” with different scopes. Here: Grid Code only 

Note: the “evaluation criteria” within the type certificate gives clarification.  
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 Type Certificate 

 Scope: Structural Integrity 
 

Covered by  
RLMM using: 

 IEC 61400 

 GL 2010 

 

 Type Certificate 

 Scope: Grid Code Compliance 

 

 
 
 
 

 
 

Avoid black-outs by: 

 following rules from CEA 

 Certify CEA compliance by qualified and 
independent certification bodies 
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Rules from CEA: The Grid Code for India 

 Currently valid: http://www.cea.nic.in/reports/regulation/grid_connectivity_12112013.pdf  

 

 

 

 

 

 

 Coming soon :http://www.cea.nic.in/reports/regulation/draft_technical_std_grid_regulations.pdf  
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Overview 

 Why grid codes?  

 Who requires to comply with grid codes in India?   

 How to proof LVRT?  

– In principal 

– In India 

 Full proof that grid codes are fulfilled 

 Summary  

13 



DNV GL © 2015 08 September 2017 14 

Principle of Testing Low-Voltage Ride-Through (LVRT) 

Li
ne

-to
-li

ne
 v

ol
ta

ge

Time fault occurred

Medium Voltage 

Substation 



DNV GL © 2015 08 September 2017 

Comparing LVRT test of IEC 61400-21 with CEA LVRT requirement 

 IEC 61400-21  

defines LVRT test 
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Logarithmic time line 

 CEA requirement for LVRT is represented logarithmically 

Linear time line 
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IEC testing cannot proof CEA requirements (IEC 61400-21) 
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Solution for India to proof LVRT-requirements for types of 
generating units per CEA to MNRE within RLMM approval process 

 Test LVRT with specific test plan 
– ensures to cover CEA requirement on 

LVRT 

– principle of test plan per DNV GL’s 
Service Specification 0125  

 

 Assessment  
– of test results by Certification Body 

accredited for CEA  

 

 Statement of Compliance for LVRT 
– Is based on assessment of test results  

– To be issued by a non-governmental 
Certification Body accredited for CEA  

– Is a proof of evidence for LVRT in India 
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Overview 

 Why grid codes?  

 Who requires to comply with grid codes in India?   

 How to proof LVRT?  

 Full proof that grid codes are fulfilled 

– For types of power generating units 

– For each power plant station at a given site 

 Summary  
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Unit level (here: individual wind turbine)  
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plant level (here: wind power station) 
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Solution for full proof of all CEA-Requirements 

 Unit level (power generating unit models available on the market):  

– Type Certificate for Grid Code Compliance (not limited to LVRT as currently) 

– Component certificate for plant control device 

– Specific simulation model validated against test results possible 

 

 Plant level (power station with collected wind or photovoltaic power) 

– Project Certificate for each single plant / power station at a given site based on 
the existing certificates from unit level e.g.: 

• Type Certificate for Grid Code Compliance  (CEA-requirements) 

• Type Certificate for structural integrity (IEC 61400-22) 
 

 Compliance monitoring 

– Regularly checking settings, new regulatory requirements, harmonics  
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Overview 

 Why grid codes?  

 Who requires to comply with grid codes in India?   

 How to proof LVRT?  

 Full proof that grid codes are fulfilled 

 Summary  
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Summary 

 Grid Codes help preventing blackouts 

 The grid code for India is from CEA 

 MNRE requires for wind turbines Type Certificate for structural integrity plus 
Statement of Compliance for LVRT only. Approval takes place via RLMM process.  

 LVRT will soon also be required for PV inverters 

 IEC scope of LVRT-testing is not sufficient to proof compliance for India 

 LVRT is not the full scope required by CEA  

 Full scope of CEA-Requirements as far as applicable to unit level can be covered 
by Type Certificate for Grid Code Compliance 

 To proof full compliance with CEA, each site with a PV or wind power station 
needs a site specific project certificate, based on existing Type Certificates  

 Plant control equipment can become certified 

 simulation models can be validated against LVRT-test results and certified for such 

 DNV GL also provides tailor made solutions to proof your specific scope 
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SAFER, SMARTER, GREENER 

www.dnvgl.com 

We offer helping you regarding Grid Code 
Compliance in India 
 
Call us or write us an e-mail 
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Tobias Gehlhaar 
Tobias.Gehlhaar@dnvgl.com  
+49 (0) 40 36149 7577 
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