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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)
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UVRT field dipping (Under-Voltage Ride-Through)
iIn India: LVRT (Low-Voltage Ride-Through)
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Two Grid Code requirements as examples — here: India

1. FRC, Frequency Grid Codes for India:

Response: 1 Balancing - CEA
power

 Local codes,
e.g. APERC Grid

— for wind turbines
or for PV inverters

in India: no Code
Requirements:
2. FRT 1. FRC: no
— OVRT required in India: no 2. OVRT: no
— LVRT required in India: yes 3. LVRT: yes
— active current injection: yes in proportion to retained 4. Active fault
voltage current: yes
— Reactive current injection: yes for 300 ms or ftill 5. Reactive fault
voltage recovers whatever is first current: yes

— Specific characteristic: yes 6...x.. other....
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What exactly is required?

= Currently: = Coming soon:
— CEA requires a lot, e. g. — LVRT also for PV inverters
— LVRT (Under-Voltage Ride-Through) — HVRT
— Harmonics — Frequency response
— Reactive power compensation — Ramp rate limitations
— AVR (automatic voltage regulation) — AVR also for PV and wind
— PSS (power system stabilizers) — Compliance monitoring

— Synchronous condenser mode
— Etc.

— MNRE via RLMM only requires:
— LVRT
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Overview

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:
No. 66/183/2016-WE Annexure-I
Minste :;‘;}:;‘;‘;31;‘;3‘_1&‘;16 Enerey Application Format to apply for inclusion of a Wind Turbine Model in the Revised List
g & of Models and Manufacturers of Wind Turbines (RLMM)
Block no. 14. CGO Complex.
Lodhi Road. New Delhi-110003 (To be filled separately for each wind turbine model)
Dated: 27 October 2016 (Tick the relevant box wherever applicable)
1. Details of Wind Turbine Manufacturer and Model
Subject: Procedure to apply for mnclusion of a Wind Turbine Model in the Revised List of — = ————— P
Models and Manufacturers of Wind Turbines (RLMM). b) Model
The new Guidelines for Development of Onshore Wind Power Projects have been c) Type Certificate Number
issued by the Ministry on 22 October 2016. To facilitate SNAs, ivestors, lenders and (P1 Attach a copy of a
developers the Guidelines provides for bringing out the list of type and quality certified wind alid T C ‘if
turbine models eligible for installation in the country by the MNRE. The list to be regularly vall ype Cert lﬁfte
updated through an online automated tracking and approval process. as per the standard in
vogue
2. As the functioning of online process may take some time. till then following offline guc)
procedure for enlisting the wind turbine manufactures/models in the REMM will be followed:
. . - Attachment number
enlistment. 1ssued‘by any Internationally Accredited Type Certification Body
as per IEC/GL Type Certificaion Scheme with Conformity l) ILVRT Compliance as per applicable
Statement/Statement of Compliance. Final Evaluation Report and Certified CEA Technical standards for
Power Curve.
iv. Copy of valid ISO Certificate for Quality Management System issued in the Connecﬁviry to the Grid (as amended
~ pame OfAPP_liCM“- ) - ] from time to time) demonstrated in Yes l:l Ne l:l
V. ]C3 g];?e:f Accreditation Certificates of Type Certification and ISO Certification o Compliance / Con fOI'l]lify
vi Affidavit and Indemnity Bond in the prescribed format signed by Authorised Statement
Signatory and attested by Judicial Magistrate or Executive Magistrate or
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“Type Certificates” with different scopes. Here: Grid Code only

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

. = 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

[ 9T 11-EvE 4] RA &1 TS9A : TR , 7

MINISTRY OF POWER
(Central Electricity Authority)
NOTIFICATION
New Delhi, the 15th October, 2013
No.12/X/STD(CONN)/GM/CEA.—Whereas the draft of the Central Electricity Authority (Technical

= Coming SooN :http://www.cea.nic.in/reports/requlation/draft_technical_std_grid_regulations.pdf

DRAFT REGULATIONS

Central Electricity Authority

Grid Managsement Division

Subject: Draft second amendment in CEA (Technical Standards for connectivity to the
Grid) Regulations, 2007 as amended.
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Overview

How to proof LVRT?
— In principal

— In India

Full proof that grid codes are fulfilled

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

Substation
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Comparing LVRT test

of IEC 61400-21 with CEA LVRT requirement

= |EC 61400-21
defines LVRT test

Valtage

61400-21 © IEC:2008

Linear time line

ImA asanme

= CEA requirement for LVRT is represented logarithmically

(3) Wind gen'erating stations connected at voltage level of 66 kV and above shall remain connected to the grid when
voltage at the interconnection'point on any or all phases dips up to the levels depicted by the thick lines in the following
curve: ’
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Where
V/V, is the ratio of the actual voltage to the nominal system voltage at the interconnection point

10 THE GAZETTE OF INDIA : EXTRAORDINARY [PART HI-—-SEC. 4]

Provided that during the voltage dip, the individual wind generating units in the generating station shall generate active
power in proportion to the retained voltage;

Provided further that during the voltage dip, the generating station shall maximise supply of reactive current till the
time voltage starts recovering or for 300 ms, which ever time is lower. ' :

(4) .Wind generating station connected at voltage level of 66 kV and above shall have facility to control active power
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IEC testing cannot proof CEA requirements (IEC 61400-21)

VD2 from IEC
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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

-

DNV-GL

STATEMENT OF COMPLIANCE

Statement Me.: sued
SO DNVGLSE 0121 Wi

Issued for

Low-Voltage Ride-Through

of the generating unit bype

Your Brand Name of a generating unit (PV inverter or wind turbine)
as specified in Annex 2 i

Issued to:

Your Company Name and Adress

According to:

DNVGL-SE-0124:2016-03 Certification of Grid Code
Compliance

No.12/X/STD(CONN)/GM/CEA:2007-02 Notification, India
No.12/X/STD(Conn)/GM/CEA:2013-10 Notification, India

Basad on the document:

CR-DNVGL-SE-0124- (00N ADGE-0 Certification report; Low Voltage Ride Through, dated
2017 .

TC-DNVEL-SE-0074 - Sl " Type Cortificate, dated 20—

TC-B-DNVGL-SE-U0 74wl ™ Provisional Type Certificate, dated 2016- gy

“laxchuding the gansrator typs "DVSE S00/4M*

The gencrating unlt S g Vg v th the g with the i
In Annex 1 for the above-mentioned scope, provided the conditions of Annex 1 are fulfliled at project
level,

Changes of the system design, softwane or the manufacturer's quality system are to be approved by DNV
GL
Hamburg, 201 A Hamburg, 201 —
For DNV GL Renewnbies Certification Far DNV GL Renewablos Certification
® . of e
- ") 2 s
v {{ Dakis

b
SabueT
Cheistus Erfhoson
Service Line Leades Type Cerufication
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Overview

= 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.qg.:

* 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

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
= |[EC 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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We offer helping you regarding Grid Code

Compliance in India

Call us or write us an e-mail

Tobias Gehlhaar
Tobias.Gehlhaar@dnvgl.com
+49 (0) 40 36149 7577

www.dnvgl.com

SAFER, SMARTER, GREENER
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