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_ MINISTRY OF POWER
{CENTRAL CIECTRICTTY AUIHORI‘I":’)
NOTIFICATION
New Delhi, the 215t February, 2007
No. 12/X/STD {CONNYGM/CEA_—Whcreas the draft of the Contral Fleciricity Authority (Technical Standards for
Conncelivity Lo the Grid) Regulatfons, 2006 were published as required by Sub-section {2} of Section 177
of the Electricity Act, 2003 (36 of 2003) read with rule 3 of the Eleclricily {Procedure for previous Publication} Rules, 2005;
. Now, therefore, in exercisc of powers conferred by Sectian 7 and clause (b} of Section 73 read with
Sub-scelion (2) of Section 177 of Electricity Act, 2003, the Central Electricity Aulhority hereby makes the following
Rugulations for regulating the Lechnical standards for umnu.,hvlly {er the grid, namt.ly —
1. .Short title and commencement *
(1} These Regulations may be called he Cenral Flectricity Authority {Technical Slandards for Connectivily te
the Grid) Regulations, 2007
{M U'hese Begulations shall come into force vn the date of their publication in the (2 fTcial Gazette,
2. Definitions
In these regalations, unless the context altherwise req'uires.——' .
{1} Act” means The Clectricity Act, 2003 (No, 36 of 2003},
(2) “Appropratc Load Despatch Centre” myans the Natiemal [.oad Despatch Centre (NLDC), Regional Load
Despatch Centre (RLDC) ar State Load Despatch Cenire {SLDC) ot Area Loac Despatch Cenlre as the case
may he;
3) Area load Despatch Centre’” means the centre as extablished by the state for load despatch and controt in
i particular arca of the siate; .
{H “Appropriate Transrmssmn Utility" means the Central Transmission Utility or State Trapsmission Unlily as
the casc may be;
{5) "Automatic Generatien Comtrol” (AGC} means capability 10 regulate the power output of scleetable umits in
Tesponst 1 otal power plant oulpur, tie-tne porver flow, and power system [requency;
163 “Auvtomalic Yoltage Regulater’ {AYR) meaos a mnlmuously acting guiematic excilition contral syslem to
regulate a generating unit lerminal vollage,
{7 “lritish Standards” (B3} means those standards and ap»uflwrlons approved by :hp British Standurds
Instizution;
{#) "Bulk consumer” means 4 consumer who avails supply at voltage of 33 KV or above;
{9) "“Earth Fault Factor” al a location in a three-phase system means the ratio of *(he highest roo: mean square
(1.m.5.} phase-t-carth power ﬁcqutncy wltage on a sound phase during a full jo carth {affecting one or
racse phases)’ to 'the r.m.s. phase-Lo-ganh power frequency voltage which would be obtained at the selucted
lpcation without the Falt’;
{10} "Farthing” means connection between conducking parts and general mass of garth by an carthing device;
(11) "Encrgy Management System™ (EMS) means a complete sysiem comprising soltware for facilitating operativn
of a power system, maintaining safely, reliability and couporney;
(12) “Event Logeing Facilitics” means a device provided o record the chronological sequence of operations of
the relays and other equipment;
(13} “Frequency” means the rumber of alternating cycles per second |cxpressed in Hene (Hz)];
{14) “Generating Unit” means an electrical Generator coupled o a prime mover within a Powser Station logether
with all Plant and Apparztus at that Power Station (up (o the Conngerion Paint) which relates exclosively 1o
the aperation of that generator:
(15} "IEC Standard” means a standard approved by the Inlernatinnal Clectrotechnical Commission;
- {16) “Indian Standards” (IS) means standards specified by Bureau of Indian Standards:
(17 "Inferconncction poinl” means a sub-station or switchyard at which point the inlerconmection is vsiablished
between the requester and the grid;
{1%) “Isolator” means a device for achieving isolation of onc part of an¢lectrical system from the rest of the
syslem: ’
(1 “Maximum Continuous Rating” (MCR) 0f generaling unil means the maxjmum continuous outpul in MW
al the generatur terminals puarantesd by the manufaclrer at raled parameters:
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“New Unit” means a generating vait for which the requester is secking connection w the grid;

“Power Faclor” mcans the cosine of the dlectrical angle between the voltage and current comnplexots inan
AC electrical circoil; .

“Power Sysiem Stabilizer” (PSS) means contolling cquipment which receives nput signals of speed,
frequency and power W coniml the excitation via the volage regulator for damping powee oscillations of a
synchranous machine;

“Protection System” means the cquipment by which abnormal couditions in the prid are deteeted and falt
cleurance, actuating signals or indications are initiated without the intervention by the operater;
“Reaciive Power” means in relstion 1o an AC electrical system, the product of rool mean square (Lm.s.}
vliage, oot mean square (r.n.5.) current and the sine of the electriva: phase angle between the volage
complesor and cusrent complexor, measured in voli-amperes reactive (VAr); ’
“Requesier” means 4 person soch as a Generating Company including caplive generating plant ar
Transmission Licensee (excluding Central Transmission Utikity and State Transmission Utility) or Distribution
Licensee or Bulk Consumer, who i seeiing connection of his new nr expanded elecirical plant ta the Ghrid at
voltage level 33 kY and above;

“SCADA” means Supenvisory Control and Data Acquisition System that acquircs data {rnm rema'e locations
over cummunication links and processes it.al centralised control locatinn for monitoring, supervision,
canleod as well as decision supporl; '

“Site Common Drawing™ means a drawing prepared for a connection site, which depicts layout of conncetiom
site, cleetricad ayoul, eommon prolection and control drawings apd comimen services;

“Site Responsibility $chedule” (SRS) means a Schedule for demarcating the ownership, responsibility for
control, operation and maintenance of the cquipment at the interconmection point

“System Protection Scheme” means a scheme desipned Lo deteet abnormal sysiem conditions and take
predetermingd, corrective action (0 preserve syslum integrily and provide acceptable system performanee:
“Thermal Generating Unit” means a generating unit using fossil fuels such as coal, lignite, gascous and
Hyuid Fuel; . .

“T'otal Harmonic Distortion” (THI3} means a measure of distortion ol the voltage or current wave form
{which shall ideally be sinusoidal) and is the square rool of the sum of syuares of all voltage ar current
harmonics expressed as a pereentage of Lhe magnitude vf the fundamental;

"Transmission System” means a netaork of transmission nes and stub=stations; ) .

“Under Frequency Helay'™ means a relay which operates when the system frequency falls helow a pre-sct
walue;

“Lser” means & person such as a Generating Company sncluding caplive guncrating plant or Transmission
Licensec (other than the Central Transmission Ltility and State Trmsmissiun Utility) or Distribution Licensee
or Bulk Consemer, whose clectrical plant is conneeted to the grid al voltage level 33 kY and above, and
“¥oliage Unbalance” means the deviation butween highest and lowest ling voltage divided by Average
Link: Voltage of the three phases,

The words 2nd cxpressions used and nol defined in these regulations bur defined in the Act shafl have the
meanings assigned to them in the Act, '
3. Applicability of the Regulatiens

These regulations shall be applicable {0 all the users, requesiers, Ceatral Transmission Utility and State
Transmission Uility. .

4. Objectives
(1}
@

@3

5, Standards

The zim of these regulations is to ensuse the safe operation, inlegrity and reliability of the grid.

The new conneetion shall not cause any adverse effect on the grid. The prid shall continue to perform with
specilied reliability, security and quality as per the Central Electricity Authuri'y (Orid Standards for Operation
and Maintenance of Transmission Lines) Regulations, as ané when [hey come into fnrce. However, these
regulations are not to be relied upon 1o protect the plant and equipment of the requester or ussr.

A tequester is required to be aware, in advance, of the standards and conditions his systent has to meel for
being inlegraled into the grid.

The equipment shall meet the reyuirements in accordance with the provisiuns of Technical Slandards for
Connectivity 1o the Grid as given in the Schedule of these regulations and Central Flcetricizy Aunthotity (Grid Sandards for
Operaticn and Maintenance of [T ission Lines) Regulations as and when they came o fosce, and Grid Code and ihc
Staie Grid Code(s) as specificd by the appropriate Commisgion.
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The requester shall be responsible for the planning, design, construction, reliability, protection and safe
operation of ils own equipment subject to the regulations for construction operation and maintenance and
conneciivity .and other statuory provisions. ’

‘The requester and user shall furnish data as required &y the Apprapriate Transmission Utility or by the
licensee or generating station with whose system the inler-connection is praposed, for permitting inter-
conneelion with the gnd. .

The requester and user shall provide necessary facilitics for voice and dala communicalior. and transfer of
on-linc operational data, such as voltage, requency, ine Mows, and status of breaker and isolator position
and other paramelers as prescribed by the Appropeiate Load Despaich Cenlre.

‘The requester and user ghall covperete with the Regionat Power Commitece, and Appropriate Load Despatch
Centres in respect of the mapers listed below, but not limited to i —

(a} protoction coordinalion and scllings of ils protective relays accordingly;

(h) agres o maintain meters and communication system in U jurisdiction in good condition;

{c) participate in conlingency operations such as load shedding, increasing or reducing generation, is
landing, black slart, providing skart-up power and resturation as per the prccr.-.durc decided by the
Appropriate Load Despaich Centre,

{d) furnish dala asrequired by Appropriale Transmission Utility or Transmission Licensve, Approptiate
Load Despatch Centre, Appropriats Regional Power Commitiee, and any commilies cunstiuted by
the Authority of approprate Government for sysiem studies or for Eac‘:h[allng analysis of tripping or
disturbance in power systen;
carryout modifications in ks equipment with respect 1o sher! eireuit level, protection coordiration
and other technical reasons considercd necessary duc 1o operalional requircments;

(£} abide by Lhe coordinated outage plan of the state and region in respect of generating unils and

transrmission lines as approved by the Regionat Power Committes; and

() cooperate with the Regional Power Committee for tuning of Power System Stabilizer provided in the
excilation system of the generating unil. .

The reguester and user shall make arrangements for inlegration of the conlrols and tele-metering features of
his system into the Auwomatic Generalion Conlwl, Automatic Load Shedding, Special Prolection System,
Energy Managentent Systenos and Sup‘.msory Control and Dala Acquisition Systere of the respective slate
ot reglon,

For inter-connection studivs the requester shall make a request for connection in the planning stage lo the
Appropriate Transmission Ulility. In case a requester is seeking inter-connection to a distribution syslem,
such a request will be made to the distribution licensce, The Appropriate Transmission Utility ot disttibution
Ticensee shall carry out the inler-connection stedy to delerminc the point of inter-conneciion, required inler-
connection facilities und madifications requircd on the existing grids, if any, to accommadate the inter-
connection, The study may also address the transmission system capability, transient stability, vohage
stability, losses, voliage regulation, harmonics, voltage flicker, electrumagnetic transients, machine dynamios,
{erro resonance, motering requirernents, protective relaying, sub-station grounding and fault dutics, a5 the
case may be.

Every connection of a requester’s sysiem to the grid shall be covercd by a connection agreement between
the requesier and

(8) Approprialc Transmission Unhty in case of connection o Inter stale transmission system or inira
stals fransmission sywtem as the case may b,

(&

——

(b) Distribution licensee in case of inter-conncction o distribution licensee's system; ang
(<) Transmission licensee and Approptiste Transmission Utility, in case of inter-connection m a
{ransmission licensee (Lri-pariite agreement).
The connection agreement shall contain geaeral and specific technical conditions, applicable 1o that
connection.

7. Slte Responsibility Schedule

&y
@

A Site Rusponsibitity Schedule {S'RS) for every connection point shall be prepared by the owner of the sub-
station where connection is laking place.

Foilowing information shall be inciuded in the Site Responsibility Schedule, namely ——
(a} Schedule of electrical apparatus services and supplics;



[vmi—wwsd) T 1 T ¢ ST 13

(b} Schedule of telcommunications and measurement apparatus; and
(c} Safety mles applicable o each plant and appatatus.
{3) Following information shal? also be fumished in the Site Responsibility Schedule for each item of cyuipment
installed at the connection site, namely »—-
fa) the ownership of eguipment;
{b} the responsibility for contrel of equipment;
(c} the responsibility for meintenance of equipment;
(d} he responsibility for operation of equipment;
{v} the imanager of the site; -
(0} the responsibility for ali matiers relating to safety of pursons at site: and
(g) the responsibility for all maters relating o satety of equipment at site.
8. Aceuss at Conngetion Site ' )

) The requester or user. as the case may be, owning the electrical plant shall provide reasonable access and other
required Eacilities (o Lhe licensee or Appropriate Transmission Utility or Appropriate [.oad Despatch Cenlre, whose
squipment is installed or proposed Lo be installed at the Connection Site for installation, operation and maintenance, ete. af
the equipment,

9. Siwe Common Drawings
Site Common Drawings shall be prepared for each coanection point by the owner of the Sub-station where

connection is taking place. .

SCHEDULE

{See Regnlation No. 5)
Standards for Connectivity to (he Grid
Part 1
General

1. Standards and Codes of Practice .

{1} The requester shall follow the industry hest practices and applicable industry standards in respect of the
cquipment installution and iis operation and maintenance,

(2} The equipment including overhead lines and cabics shall comply with the relevant Indian SLand.:rdb Hritish
Standard {BS). or Inkrmational lilecrotechnical Conmission (JE:C) Standard, or American Nationz| Standards
[nstitete (ANST) or any other equivalent Inlernativnal Standard ¢ :
Provided that whenever an Infernational Standard or International Fleomtechnical Comumission Standard is
fullowed, necessary corrections or modifications shall be made for nominal sysxm frequency, nominal
system voltage, ambicnl temperatyre, humidity and other conditiuns prevailing in India before actual adoption
of the said Standard.

{3} The eifcets of wind, storms, floods, lightening, ¢levation, temperaturc cxiremes, icing, contarmination, poilution
and earthquakes must be considered in the design and aperation of the conneeted facilities.

(4} Installation, uperation and maintenance of the equipment by the reguester shafl conform o the relevant
standards specilied by the Aushority under Scetion 177, and Scction 73 of the Act, as and when thuy coree
inta force.

1. Balety

The requester shall comply with the Indian Electricity Rules, 1956 till such fims Central Llectricity Authority
(Safety and Tlectric Supply) Regulations come into force.
3. Sub-station Grounding

Each ‘ransmission sub-station must have a ground mat solidly connected 1o all metallie structures and ather non-
energised metallic equipment. The mat shafl Jimit the ground potential gradients to such volrage and current levels that will
not endanget the safety of people or damage equipmenm which are in, or immediately adjacent fo, the station undet normal
and fault conditions. The ground mat size and type shall be based on local soil conulitions and avsilable electrical fault
current magnitudes. In areas where ground mat voltage rises would not be within aceeptable and safe timits {for example due
10 high soil resistivily or limiled sub-station space}, grounding rods and ground wells may be used 1o reduce the ground
grid resisuance to acceptable Jevels. Sub-station grounding shall be done in accordance with the norms of the Institute of
Flectrical and Electronics Enginesrs (IBEE)-80,
4. Metering

Meters shall be provided as specified in the Central Electricity Authority (Installation and Operation o Meters)
Repulations, 2006,

192 aT)o-4
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5. Bas:(- Insz.l.lahon Lavel and Insulation Co-ordination
(1) Basic Insulation Eevel (BIL) of various items of equipment and ratings of surge arresters for generating
slations, lines and sub-siations shall be decided on the following order of priority, namely .—
(2} enswre safery to public and operating personncl,
(W) avoid permanent demeage 1o plant;
{c) prevent lailure of costly equipment;
fd) minjmise circuit inlerneptions; and
fc) minimise interruptions of power supply to consumers,

(@) Insulution co-ordination of equipment and lines on both sides of 2 eonnection point belonging to he
requester and the grid shall be accompliched and the co-ordination shall be dune by the Appropriate
Transmission Urility.

6. Protection System ad Co-ordination ~ *. :

(1) Protection syalem shall be designed ta reliably deect faults on yvatious sboormal conditions and p-m\nde an
appropriate means and focation 1o isolate Lhe cquipment or system aulomatically. The pmu.c'lon syshem
st be able to detect power system faults within the protection zone. The protection system should also
deteet abnormal operating condifons such as equipment failures or open phase conditions,

(2) Ewvery element of the power system shall be protected by a standard protection sysiem having the reqoired
reliabilily, selectivity, speed, discrimination and sensitivity. Where failure of a protective relay in the requester’s
‘syslern has substantial impact on the grid, it shall connet an additional profection as back up protection
besides the main protection.

(1) Notwithstanding the protection sysiems provided in the grid, the requester and user shall provide requisite
protections for saleguarding his system from the faelts originating in the Grid. .

4) Bus Bar Protection and Breaker Fail Proection or Local Breaker Back Up Proteciion shall be pravided
wherever slipulated in the regnlations. '

(3) Special Prolection Scheme such as under frequency relay for Inad shedding, vollage instability, angolar
instability, generation backing down or Islanding Schemes may also be requined w bo provided 10 avert
system disiurbances,

&) Protecticn co-ordination issucs shall be Eralized by the Regional Power Commuttee.

{¥#) The requester and user shall develop prolection manuals conforming ie various standards for Lhe refercnce
and use of ile personnel.

7. Disturbance Recording and Event Logging Facililics
' Every generating station and sub-statian connectad to the grid at 220 kV or above shall be provided with distutlxnce

reeording and event logging facilities. All such equipment shall be provided wilh time synchronization facility for glohal
common time reference. .
8. Schematic Dinprams

The requester and vser shall prepare single line schematic diagrams in respect of s system facility and make Lhe
same available 1o the Appropriate Transmission Utility or licensee through which his system is connected and the Appropriatc
Load Despatch Centre.
9, Tnspection, Test, Calibration and Maiotensnce prior to aonaection

Before connecting, the requester shall complete all inspections and tests finalised in comsultation with the
Appropriale Transmission Udlity or Hcensee or generating stetion w which his equipment is connecled. The requester shail
make available all drawingy, specifications and 1est records of the project equipment pertaining o integrated operation (o
the Appropriaw Transmission Uility or licensee or generating slation as the case may be.

Pani
Gnd Connectivity Standards applicahle ko the Generating Tnits

The unils at a generating station proposed to be connected Lo the prid shall compiy with the fnllowing requirements
besides the general connectivity conditions given in the regulations and general requirements given in Parl [ of Lhe
Schedule — )
1. New Generating Units

{1} The excitation system for every generating unit :—

{a) shall have state of the arl excilation system;

(%) shall have Automatic Voltage Regutator (AVR). Generators of 100 MW rating and above shall have
Automatic Yoliage Reguiator with digital control and two separale channels havmg inde pendent
inpuis and gutomatic chapgeover, and

() The Automnatic Vollage Regulator of gencratwr of 100 MW and above shall include Power System
Slabilizer {PSS).
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(2) The Sheri-Circuit Ratio {(SCR) for generators shall be as per IEC-34.

(3} The generator transformer windings shull have delta connection on low voltage side and siar connection on
high vallage side. Star point of high voltage side shall he cfectively (solidly) earthed sa as o achivve the
Garth Fault Factor of 1.4 or less.

{4) All generating machines irrespective of capacity shall have elsctronically controlied governing system with
appropriate speed/load characteristics to regulate frequency. The governors of thermal generating mis
shall have a droop of 3 to 6% and (hose of hydro penerating units O o 10%.

(5} 'The project of the requester shall not cause voltage and current hatmonics on the grid which cxcoed the
Tinits specified in Institute of Blectrical and Electronics Engineers (IEEE) Standard 519.

) Generating Units located near ioad centre, shall be capable of operaling at rated output for power fac.[or varying
hetween [L8S lagging (over-excited) o 0.95 lading (under-excited) and Generaling Units Jocated far from load
centres shall be capable of operating at rated output for power factor varying berween 0.9 lagging (over-cxcited)
t0 .95 leading (under-excited), The sbove performance shall alsa be achicved with voltage variation of + 5% of
nominal, frequency variation of +3% and ~59 and combined voliage and frequeney vatiation of £5%. Ulowever,
for gas hurbines, the above porformance shall be achieved for voliage vafalion of +55:.

{7} The coal and ligafte bascd thermal penerating unit shall he capable of generating up to 103% of Maximum

Conlinuous Rating {subject 1o maximum load capability under Valve Wide Open Condiiion) for short duration

to provide the frequency response.

The hydr generating unils shall be capable of generating up o 110% of rated capacity (iubjr.(.l 1o rated

head being avaiizble) on conlingous basis.

Every gencraling unit shall have slandard protections to protect the units not unly from faulls within the

units and within the station but also from [aults in wansmission lincs. For generating units having rated

capacity greater than 100 MW, two independent sets of protections scling on two independunl suls of lrip
¢oils fed from independent Dircet Current (DC) supplies shall be provided. The prolect:ons shall include but
ot b limited to tke Local Breaker Back-up {THR) protection.
. (10) Hydro generating units having rated capacity of 50 MW and sbove shall be capable of uperauon in
synchronous condenser mode, wherever [easihle,
. {11} Hus bar protection shall be provided at the swilchyard of all generating station.
{12} Automatic synchronisation facilities shall be provided in the requester’s Projecl.
{13) Thesletion ausxiliary power requiremem, including vollage and reactive requirements, shall not inypose operating
restrictions on the prig beyond those specified in the Grid Code or state Grid Code as thy case tiay he.
{14) 1 ¢ase of hyden penerating unils, self-slarting facility may be provided. The hydro gencrating station may
alzo have a small diesel generator for meeting the station auxiliary requirements for black starl.
{15) The standards in respect of the sub-stations associaled wilh the genérating stations shall be in accordance
wilh the provisions specified in respeci of  “Sub-stations’ under Part HI of thest Standards.
2. Existing Units
For thermal generating units having rated capacity of 200 MW and above and hydto units havmg ratgd capacity
of 100 MW and above. Lhe [oltowing facilities would be provided at the time of renovation and modemization.
(1} Ewery generating unit shall have Automatic Volage Regulater. Generators having rated capacity of
100 %W and above shalt have Autematic Voltage Regulator with tvo separats channels having independent
inputs and aolomatic changeaver.
(2} Every gencrating unit of capacity ha\rmgratcd capacity higher than 100MW shall have Power Sysiem Stabilizer.
(3) All gencrating vnits shall bave standard protectiuns to protect the units ol only from faults within the units
and within the station but also from faults in \ransmission lines. The protuetions shall inchude but not limited
to the Local Breaker Back-up (LB B) protection.

Pari I
Grid Connectivity Standards applicable to Lhe Transmlssion Line a.m:l Sub-Statlon
The transinission lines and sub-stations connected to the grid shall comply with the following additionsl
requirements besides the general connectivity conditions under these regulations ind General Standards for Connectivily
t the Girid as specified in Part L of the Schedule.
{1) Busbar protection shali be provided on all suh-stations at and above 220 kV levels for all new sub-stations.
Fot existing suh-siations, this shall be implemented in a reasonable time frame.
(@} Local Breaker Back-up {LBB) protection shall be provided fivr all sub-siations 0f 220KV and above,
{3} I'wo'main pumetica) Distance Protection Schermes shall he provided on all the mansmission lines of 2D kV and
hove [or all new sub-stations. For exdsting sub-stations, this shall be fraplemented im a reasonahle ime fame.

&)

©

=

—



€

1

W’

"

Q 3

A
4\

l__H[-' GAZ!ZI I UF Il\D!A EXT RAORDINARY [Fary HI—Sue, 4]

16

(4} Circuit breakers, isalators and all ather current carrying equipment shall be capable of carrying normal and
emergency lnad corrents without damage. The equipment shall nol become a timiting faclor on the ability of
transfer of power on the inter-stale and intra-stale transmission system.

{5) All circuit breakers and other fanlt interrupting devices shall he capabls of safely interrupting fault carrents
for any fault that they are required to interrupt. The Circuit Breuker shall have this capabilily withoud the use

ofinentional time delay in clearing the (ault. Minimem faolt internipting requirement need be specificd by .

the Appropriate Transmission Ulility. The Circuil Breaker shalt be capable of performing all other required
switching duties such as, but not fimited to, capacitive current switching, load current switching and out-of-
siep switching. The Circuit Breaker shall perivrm.all required duties withow! erealing iransient over-vollages
that could damape (he equipment provided elsewhere in the grid. The short civcuit capacity of the circoil
breaker shall be bascd on shon-term and perspective transmission plans as iinalized by the Authority.

(&) Power Supply 10 Sub-Station Auxiliaries, shall:

(2} for alternating current (ACT) supply {Applicable lo new sub-stations) :

220 &V and above: Two high ieosion (HT) supplies shall be arranged (rom indepenclent suurces. One
of the two high lension supplies shali be standby 1o the other. In addition, an cmergency supply from
diesel generating (DG) source of suitable capaciry shail also be provided.

66 kV and below 220 kV: There shall be one HT sopply and one diese! penerating source.

33 &V and befow 66 kV: There shall be ane HT supply.

(b} for direct cirrent (DC) Supply (Applicable to new sub-stations): Suh-stations of transmission
system for 132 kV and above and sub-stations of all generating stations: There shall be two s2ts of
batleries, each equipped with ity own charger.

For sub-stations below 132 kV: there shall be one set of battery and charger.
{7} Earth Fault Faclor for an effeciively earthed sysiem shall be not mare than 1.4
Part IV
Grid Conrectivity Standards ap plicable 1o the Distribution Sy and Bulk C %

The {ollowing additional requirements shall be u:npllad with, besides the conngutivily conditions In these
reglations and general Standards for Connectivily to the Grid given in Part-Tand those applicable to lr'msmlssmn lines and
sub-stations in Par -1
L. Under Frequoney/difde Relays

LUnder frequency and difdl (rate of change of frequency with time) relays shall be employed for automatic load
conirol in a gonlingeney W cnsure grid security under conditicns of falling grid frequency in accordance with the decision
taken in the Regiopal Power Commitice.

2. Reactive Power

The digiribulion licensees shall provide ‘adequate reaciive compensation o compensale the inductive reactive
power requitement in their syslem so thal they do'not depend upon the prid for reactive power suppart, The power factor
of the distribution system aod bulk consomer shall not be less than 0.95.

3. Vollage and Current Harmonics
(1) The total harmonic distortion for voltage al the connection point shall no! exceed 5% with no individual
harmanic higher than 3%,
(2] The total barmonic distoriion for currenl drawn from the transmission system at the connection point shall
not exceed 3%.
(3} The lirals presedbed-in (1} and {2} shall be implemented in a phased rmunner 50 as 10 achieve complete
compliance not later than Tive years from the date of publication of these regulations in the official Gazetle,
4. Voltage Unbalance
The ¥oltage Unbalance at 33 k¥ and above shall not exceed 3.0%.
5, Voltage Fluctuabions
() The permissible limit of voltage fluctuation for step changes which may oecur repetitively is 1.5%,
{2} For occasional fluctuations olher than slep changes the meximum peonissible limit is 3%.

{3} The limits prescribed in (1) and {2) above shall come inte force not later than five years From the date of '

publeation of these r:.gularlnrls ik the (ificial Gazette.
. Back—energ:zahon
The evmsumer shall not cnergize transmission or distribution system by injecting supply from hix gencratars or any
other source cither by avtomatic controls of mambally unless specifically requested by the Transmission or Distribution
Licensee.
BUOY KITMAR MISRA, Secy.
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