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MINISTRY OF POWER
(CENTRAL ELECTRICITY AUTHORITY)
NOTIFICATION
New Delhi, the 21st February, 2007

No. 12/X/STD (CONNYGM/CEA.—Whereas the draft of the Central Electricity Authority (Technical Standards for
Connectiviiy to the Grid) Regulations, 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 Electricity (Procedure for previous Publication) Rules, 2005

Now, therefore. in exercise of powers conferred by Section 7 and clause (b) of Section 73 read with

Sub-section (2) of Section 177 of Electricity Act, 2003, the Central Electricity Authority hereby makes the following

Regulations [or regulating the technical standards for connectivity to the grid, namely :—

1. Short fitle and commencement

{1} These Regulations may be called the Central Electricity Authority (Technical Standards for Conneclivity to
the Grid) Regulations, 2007,
(2) These Regulations shail come into force on the date of their publication in the Official Gazette.
2. Definitions '
In these regulations, unluss the context otherwise requires,—
(1} ~Act” means The Electricity Act, 2003 (No. 36 of 2003)

(2) - ﬁ\pprnpmm Luad Despatch Centre” means the National Load Despatch Centre (NI NC), Regional [.oad
’ Desputch Centre (RLDC) or State Load D{:Qpatch Centre (SLDC) or Area Load Despatch Centre as the case
may he;

(3) “Area Load Despatch Centre” means the centre as established by the state for load despatch and controlin -

a4 particular area of the state;

(4) “Appropriate Transmission Utility” means the Central Transmission Utility or State Transmission Utility as
the case may be;

(5} “Auwomatic Generation Control” (AGC) means capability to regulate the power output of selectable units in
response o total power plant output, tie-line power low, and power system [requency;

6) “Automatic Voltage Regulator” (AVR) means a contmnously acting automatic excitation control system 1o
regulate a generating unit terminal voltage;

(7) “British Standards™ (BS) means those standards and specifications approved by the British Standards
Institution;

(8) "Bulk consumer” means a consumer who avails supply at voltage of 33 kV or above;

(%) “Larth Fauli Factor” at a location in a three-phase system means the ratio of ‘the highest root mean square
{r.m.s.) phase-to-carth power frequency voltage on a sound phase during a fault to carth (affecting one or
more phases} 10 “the r.m.s, phase-to- carth power frequency voltage which would be ohtained at the selected
lcation-without the fault™,

(10) “Farthing™ means connection between conducting parts and general mass of earth by an earthing device;

(11) “Encrgy Munagement System” (EMS) means a complete sysiem comprising softwarc lor facilitating operation
of a power sysiem, maintaining safety, reliability and economy;

(12) “ivent Logging Facilities” means a device provided to record the chronological sequence of operations of
the relays and wther equipment;

(13) “Frequency” means the number of alternating cycles per second [expressed in Hertz (Hz});

(14) “Generating Unit” means an electrical Generator coupled to a prime mover within a Power Station together
with ail Plant and Apparatus at that Power Station (up to the Connection Point) which relates exclusively to
the vperation of that generator;

(15) "IEC Standard™ means a standard approved by the International Electrotechnical Commission:

- (16) “Indian Standards” (IS) means standards specified by Burean of Indian Standards;

17y "Intereonnection poini” means a sub-station or switchyard at which.point the interconnection is established

hetween the requester and the grid;

C(18) “Isolatar” means a deviee for achlc\rmg isolation of one part of anelectrical system from the rest of the
syslem; . :
{19) "Mauximum Continuous Rating” (MCR) of a generating unit means the maximum continuous oulpulm MW
at the generator terminals guaranteed by the manufacturer at rated parameters:
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(20) “New Unit” means a generating unit for which the requester is seeking congection tothe grid; _
"(21) “Power Factor” means the cosine of the electrical angle between the voltage and current complexors in an -
. ACelectrical circuit, . I RS
(22) “Power System Stabilizer” (PSS) means controlling equipment which receives input signals of speed,
frequency and power to control the excitation via the voltage regulator for damping pbwer escillations of a
- synchronous machine; - ' L SR
-(23) “Protection System” means the equipment by which abnormal conditions in the grid are detected and fault
,' . - Clearance, actuating signals or indications are initfated without the intervention by the operator; © -
(24) “Reactive Power” micans in relation to an AC electrical system, the product of root ‘medn-square (r.m.s.)
voltage, root mean squate (r.m.s.) current and the sine of the electrical phase angle between the voltage -
~ comtplexor and current complexof, measured ifi volt-amperes reactive (VA?); =~ - |~ k o
(25) “Requester” means a person such as a Generating Company including captive generating plant or
Transmission Licenseg (excluding Central Transission Utility and State Transmission Usility) or Distribution
Licensee or Bulk Consumer, who is seeking connection of his newor expanided clectrical plant to the Grid at
© voliage level 33kV eadabove; . - T '
(26) “SCADA” means Supervisory Control.and Data Acquisition System that acquires data fronmmyote focations.
~ ~over communication links and -procasses it at centralised contro} location for monitoring, supervision,
control as well as<lecision support; - o S
{27) “Site Common Drawing” means a drawing prepared for a connection site, which depicts layout of connection
" site, electrical layout, tommon protection and control drawings and common services; -

(28) “Site Responeibility Schedule” (SRS) means & Schedule for demareating the ownership, respotisibility for R
. control, opetation and maintenance of the equipment at the interconuection point; - - o

© . (29) “Sysiem Protection. Sclieme” means a s’che:faé-.dgéigned-to- detect abnormal system_'comiitim' and take
.- predetermined, correctiye action to preserve system integrity and provide acceptable system petformance;!
. (B30 "’I'heimal-Generating Unit” means a generating unit using fossil fuels such. as coal, lignite, gaseous and .
* (31) “Total Harmonic Distortion” (THD) means 2 measure of distortion of fhe voltage or current wave form ~

o / (which shall ideally be sinusoidal).and is the square root of the sum of squares of ali voltage or current -

. harmonics expressed as a percentage of the magnitude of the fundamental; N B L

(32) “Transmission System” means a network of jransmission lines and sub-stations; .~

-(33) “Under Frequency Relay” means a reley which operates when the system frequency, falls I;clow ;apre;_get" '
T wvalue; : T : ST

(34) “User” means a person such ssa Generating Company includipg cai_pﬁ_vc 'gcn_ergﬁng'pl.z}n._.t" 6{ Tl;ansmsmon -
. " Licensee (other than the Central Transmission Utility and State Transmission Utility) or Distribution Licenses = -

. or Bulk Consumer, whoss electrical plant is conniected 1o the grid at voltage level 33 kV and ahove; and
(35) “Voltage Unbalance” means:the-deviation between highest and lowest line voltage dmdedlgy ‘Average
"~ Line Voltage of the three phases. | fnd s TR AR T
- The words and: expressions used and rot defined in thesé regulations but defined in the Act shall have the
meanings assigned to them in the Act. L : o T L
" These regulations shalt be applicable to all the usérs, requesters, Central Transmission Utility and State ~ -
4, Objectives - o ' o . _ T
(1) The aim of these regulations is to ensure the safe operation integrity and relisbility of the grid. .~ -
(2) The new conneetioh shall not cause any adverse effect on the grid. The grid shall continue o perform with -
specified reliability, security and quality #s perithe Central Electricity Authority (Grid Standards for Operation
_ and Maintenance of Transmission Lines) Regulations, as and when they come into force. However, these .
" regulations are not to be relied upon to protect the plant and equipment of the requester of Ber. . _
(3) A requester is required to be aware, in advance, of the standards and conditions his systesn has to meet for
_ _ being integrated into the grid. -+’ AR - : S S
The -equipment. shafl meet the requirements in accordance with the provisioas of Technical Standards for.
Connectivity to the Grid as given in the Schedule of these regulations and Central Electricity Authority (Grid Sandards for
~ Operation and Maintenance of Transmission Lines) ‘Regulations as and when they.come into force, and Grid Code.and the .
- State Grid Code(s) as specified by the appropriate Commission. - R
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6. General( unnutmt\ Conditions

(1)

2

®)

)

(5)

(©)

Q)

The requester shall be responsible for the planning, design, constructlon reliability, protection and safe
vpuration of its own equipment subject to the regulations for construction operation and maintenance and
conneclivity and other statutory provisions,

licensee or generating station with whose system the inter-conneclion is proposed, for permitting inter-
cunnection with the grid.

The requester and user shall provide necessary facilities for voice and data communication and trdnsftr of
on-line uperational data, such as vollage, frequency, line flows, and status of breaker and isolator position
and ether parameters as prescribed by the Appropriate Load Despatch Centre,

The requester and user shall cooperate with the Regional Power Committee, and Approprlate Load Despaich
Centres in respect of the matters listed below, but not limiled to = —

{4} protection courdination and settings of its protective relays accordingly;

{b} agree to maintain meters and communication system in its jurisdietion in good condition;

(¢} participate in contingency operalions such as load shedding, increasing or reducing generation, is
landing, black start, providing start-up power and resloration as per the procedure decided by the
Appropriate Load Despatch Centre; '

() furnish data as required by Appropriate Transmission Utility or Transmission Licensee, Approptiate
Toad Despatch Centre, Appropriate Regional Power Committee, and any commiltee constituted by
the Authority or appropriate Government for system studies or for facilitating analysis of tripping or
disturbance in power system;
carrvoutl modifications in his equipment with respect to short circuit level, protection coordination
and other technical reasons considered necessary due to operational requircments;

(f} abide by the coordinated oulage plan of the state and region in respect of generating units and

_ transmission lines as approved by the Regional Power Committee; and

(@) caoperate with the Regional Power Committee for tuning of Power Systemn Stabilizer provided in the
exvitalion system of the generating unit.

The reguester and user shall make arrangements for mtcgrdtmn of the controls and tele-metering features of
hix syslem inie the Automatic Generation Control, Automatic Load Shedding. Special Protection Syster,
Energy Munagement Systems and Supervisory Control and Data Acquisition System of the respective state
ar Tegion.

For inter-comnection studics the requester shall make a request for connection in the planning stage to the
Apprupriate Transmission Utility. In case a requester is seeking inter-connection to a distribution system,

(e

sach a request will be made to the distribution licensee. The Appropriate Transmission Utility or distribution

licensee shall carry out the inter-connection study to determine the point of inter-connection, required inter-
conneetion fucilities und modifications required on the existing grids, il anv, 10 accommodate the inter-
connection. The study may also address the transmission system capability, transient stability, voltage
stabiliy, losses. voltage regulation, harmonics, voltage flicker, electromagnetic transients, machine dynamics,
lerra resenance, metering requirements, protective relaying, sub-station grounding and fault duties, as the
case may be. : '
Lvery connectivn of a requester's system to the grid shall be covered by a connuction agreement between
the reguesier and
{a) Apprupnaic Transmissien Utility in case of connection to Inter-state transmission system or intra
state transmission svstem as the case may be; '
{by Distribution licensee in case of inter-connection to distribution licensee's system: and
(¢) Transmission licensee and Appropriate Transmission Utility, in case of inter-conncction (o a
transmissjon licensee (tri-partite agreement).

{2) ‘Lbe connection agreement shall contain general and specific technical conditions, applicable 10 that

conneelion,

7. Site Responsibility Schedule
(1) A Site Responsibility Schedule (SRS) for every connection point shall be prepared by t‘ne owner ol the sub-

slativn where connection 1s taking place.

(2} Following information shall be included in the Site Responsibility Schedule, namelv,—

(a} Schedule of electrical apparatus services and supplies;

I'hu requuster and user shall furnish data as required by the Appropriate Transmission Utility or by the

e A

T —— T ———
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) Schedule ofteleoommumca.tmns and measuremt.apparams thd s e
© Safe!ymlesapphcd:letﬁeachplantandappmms L e Lt

(3) Follawingmformanonshaﬂa}sbbefumshedmthc Slﬁestpcnﬂ'bmtySchedlﬂeﬁotmchstemofeqmpmem -

. installed at the connection site, namely :— _ _
"(a) the ownership of equipment; T
_ (b) the responsibility for.control of equipment; S o
. (¢} the responsablhty for maintenance of equ:pment
. (@) the responsxblhty for operatmn of equipment;
3 the. manager of the site; . : : .
(f) the responsibility for all Thatters relatmg to. safety of persons at sue, and ) .
: () the responsibility for ail matters rclatmg to safety of eqmpment at sxte. S i e
8. AceessatConnecﬂonsm P '
. The requesber or user; as the case may be, owning the electrical plant shaﬂ provule reasoﬁlble ‘amess and ather

' reqﬁlred facilities 16 the licensee or Appropriate “Transmission Utllity or Appropriste Load - Despa’tch Centre, whose o
equipment is msta!ledor proposed tobe ’installed at the Connecuon Slte for mstallatlon, opermon audmaintemnee, eic. of .

the equipment.. -

9. SiteCommlewings o t o S

.0 site Common Drawmgs shall be prepared for each oonnecuon pomt by the owner uf ﬂle Sub-stam where
connectiqnlstakmgplace ' _ _ X = U U NP

sunmmmmmmnum
- PartI : :
.y . . : G I
1 smaudsand(:omofrmﬁce ‘

a The. requester shall follow the industry | best practices and applleable mduslry standards m respect of the

: eqmpment installation and its operation and maintenance. _
(2) ‘The equipment including overhead lines and cables shall cnmply with, the :eievmﬂnmeﬂ Shndﬂ#s Bnﬁmh
. Standard (BS), or International Electrotechnical Commission ([EC) Stmdard, or Ameman Nmonil &mdnrds
~ Institute (ANSI) or any othier equivalent. International Standard :

Provided that wheneves an Internations} Standard o International Elecroiechnical Commismon f siardls,

followed, necessaty corrections or modifications shall be made for nominal system _ )
system voltage, ambient temperature, himnidity and other eondltlons ptev;uhng in Indm’i:eﬁre adhal adupmm
of the said Standard =
C3) The effects of wind, storms, ﬂ'oods, hghtenmg, elevation, tempemture extrerics, mag.mnmmn,jadblm
o andearﬂlquakes must be considered i in the design’ andoperanon of the ¢ connected ﬁueihues, T
{4) Installation, operatmn and mainiensnce of the equipment by the requesfer shalt eonform to'.iﬁp
* standards spemﬁed by thc Anﬁxonty under Section 1?7 and Sectwn 73 of the Act, ss an& wﬁerr they come

mtoforce ety | e O . R
z.sa&ty . ‘ . . X L ' L. e : B ) S o ' Cwl
| The requeetershall comply w:th the Indian Electncny Rules, 1956 tlIlsuch tnnc Cenu'al‘Electnclty Amhonty
- -(Saf_tyandElectncSupply)Regulanonscomemtoforoe [ T o

: ised nfetallic equipment. The imat hall Hmit the ground potent:algmdmnts to such voltage aid current mﬁm wifl
" not endanger the safety of people or damage equipment which are in; or immediately adjacent to, the statior under ol -
gnd faalt conditions. The ground mat size and type shall be based on local soil. conditions and qavaildsie dléceieal ult
nt magriitudes. In areas where ground mat voltage riscs woilld not be within scééptibie andsﬁieinuits(ﬁxrmmpleﬂm
igh soil resistivity or limited sub-station space), grounding rods and ground wells sy be used 1o mduce 4lie ground

Metering '
| Meters shall be prcmdcd as speclﬁed in the Ccntrai Elecmcity Amhomyansunmn md meﬁun of Meiexs)
Regulations, 2006 N

98 GI]O‘T L| . | -_T.;_

PPN

" Bach transmxssmn sub-sbetmn st have a ground mat schdly connected fo alf metsihc suin%tﬁres ndt dthet Aon- _' |

grid emstance th acceptable levels. ‘Sub-gtation grmmdmg shall be done in awosdancc vm!ythe mrmof the Instlmte of
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5. Basic Imsulation Level and [nsulation Co-ordination

(1) Basic Insulation Level (BIL} of various items of equipment and ratings of surge arresters for generating
stations, lincs und sub-stations shall be decided on the following order of priority, namely :—
(a) ensurc safety to public and operating personnel;
(b) avoid permanent damage to plant;
(v} prevent failure of costly equipment;
(d) minimise circuil interruptions; and
{¢} minimise interruptions of power supply to consumers.
(2} Insulation co-ordination of equipment and lines on both sides of 2 connection point belonging to the
requester and the grid shall be accomplished and the co-ordination shall be done by the Appropriate
Transmissior Utility. '

1

6. Protection System and Co-ordination  *.

(1) Protection system shall be designed to reliably detect faults on various abnormal conditions and provide an
appropriate means and location lo isolate the equipment or system automatically, The protection system
must be able 10 detect power system faults within the protection zone. The protection system should also
detect abnormal operating conditions such as equipment failures or open phase conditions.

{2) Evervclement of the power system shall be protected by a standard protection system having the required
reliability, sclectivity, speed, discrimination and sensitivity. Where failure of a protective relay in the requester’s
system has subsiantial impact on the grid, it shall connect an additional protection as back up protection

“besides the main protection. _
" (3) Notwithstanding the protection systems provided in the grid, the requester and user shall provide requisite
pratections for safeguarding his system from the faults 6riginat1’ng in the Grid.

(4) Bus Bar Protection and Breaker Fail Protection or Local Breaker Back Up Protection shall be provided
wherever stipulated in the regulations. _ :

{5) Spevial Protection Scheme such as under frequency relay for load shedding, voltage instability, angular
instabilily, generation backing down or Islanding Schemes may also be required to be provided to avert
system disturbances, |

(6} Protwctiva co-ordination issues shall be finalized by the Regional Power Committee. :

{7) The requester and user shall develop protection manuals conforming to various standards for the reference
and use of its personnel, : :

7. Disturbance Recording and Event Logging Facilities

Every generating station and sub-station connected to the grid at 220 KV or above shall be provided with disturbance
recording and event logging facilities, All such equipment shall be provided with time synchronization facitity for globai
common time reference. '
8. Schematic Diagrums

-

The requester and user shall prepare single line schematic diagrams in respect of 1ts system facility and make the
same available to the Appropriate Transmission Utility or licensee through which his system is connected and the Appropriate
Load Despatch Cunire.

. 9. Inspection, Test, Calibration and Maintenance prior to connection

Before connecting, the requester shall complete all inspections and tests finalised in consultation with the
Appropriate Transmission Utility or licensee or generating stalion to which his equipment is connected. The requester shall
make available all drawings, specifications and test records of the project equipment pertaining to integrated operation to

' the Appropriate Transmission Utility or licensee or generating station as the case may be.

Part I
Grid Connectivity Standards applicable to the Generating Units
"The units at a generating station proposed to be connected to the grid shail comply with the following requirements

besides the general connectivity conditions given in the regulations and general requircments given in Part [ of the
Schedule -

(1) The excitation system for every generating unit :—
(a1} shall have state of the art excitation System;
{b} shall have Automatic Voltage Regulator (AVR). Generators of 100 MW ratin g and above shall have

Automatic Voltage Regulator with digital control and two separate channcls having independent
mputs and automatic changeover; and

(¢} The Automatic Voltage Regulator of generator of 100 MW and above shall include Power System
Swahilizer (PSS), .

e s ———

—
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. (2) Thé Short-Circuit Ratlo(SGR)forgenemto:s shalibe a8 per IEC-34 - 5 T
S C3) The generator transformer windings shallhavadelhommeenononldwwltage sadcmd shrconnecnonon-
* high voltage side. Star point of mgh voltage side shnll bc effecﬁ#ely (solidly) earﬂ:od s0m8 po aclncw: the -
.. - FEanthFaultFactor of 1.4 oriess. _ o
(4) Allgmeraﬁngmachinesmpecﬁvwfqapmtyshallhavc' ectronicalt nonmlledgov&mmssystemwith
 appropriate speed/load characteristics to regulate frequency. ‘I‘he.govmrs ozf ﬂlenhm generatmg units
- shall have adrOOp of 3 to 6% and those of hydro. genefating unils Q to 10%,
_ '(5) The project of the requester. shall not cause yoltage and current harmonics on magnd which exceed the
 limits specified in Institute of Electrical and Electronics Engincers (IFEE) Standerd 19, -~ - :
' (6) &wammmmmmmwmmofmnmwﬁummm
. between 0.85 lagging (over-excited) to 0.95 lsading (under-excitedy and Generating Linité locstod & far ftom load
ﬂmnbempableofopmaugmmmdwpmfmwmwmbmﬂ.ﬂmng(mmy '
10 0,95 leading (under-excited), The above performance shall also be achieved with voltage variation of £ 5% of
nominal, frequency variation of +3% and—S%andoombmndvolmgcwdﬁequmcyvmnoftS% However,
- forgashnbine&theabmepedonnnmshaﬂbeacbimdforvdhgem&hmofﬁ% o
" (7) The coal and ignite based thermal generating wnits shall be capable of generating up o IOS%OfMuimum “
Continuous Ratirig (subject to maximnum load capability under Vaiv:. Wjde Opm CondmOn) for short duration
_ ' to provide the, frequency responss o
. (8} The hydro gencraung units shall be capalvle of generatmg up tq 110% of :ated emmy (suﬁect to rated
h head being available) on continuous basis. -
(9) Every.generating uait shall have. standard protections to protect thc wmnotoniy ﬁ‘omf:ﬂhmthm the
_ v.mmandmﬂunmesmhmbutﬁm&omﬁuMmﬁamnﬁsmhmFmgmaﬁmmmwnmd '
capaeity greater than 100 MW, two independent sets of protections acting on two independent sats of trip
* ¢oils fed from independgnt Direct Current (DC) supplns shallbe prov:ded The protoctionsahall include but -
not be limited to the 1.ocal Breaker Back-up (LBB) protecuon.
(10) Hydro generating units having - rated capacity of 50 MW and’ abovc shall be aﬁgablc of Gpﬁtatloll in ¢
synchronous condenser mode, wherever feasible. [ ) e
(11) Bus barprotectmn shall be provided at thesmtchyardof all genezatmg station. \.'. : P
{12) Automatic synchfonisation facilities shall be provided in the requester *s Project. . ) o
(13) The station auxiliary power requitersent, mmmvmmmwmnmtmm -
rcsmmomonmemdbeyondmosespec;ﬁedmmeGndCodeorstataGridCodeysﬁememybe SR

©(14) In case of hydro generating units, self-starting facility may be provided. The hydro genemﬂngstﬂ:mmy' i

aisohaveamﬂdeselgemtorformeehngthestaﬂﬁnmnlmqmqmtsfothlackm 1

- (15) The standargds in respect of the sub-stations associated with the generating stations shall be mmm o

with the prmrlswns spociﬁcd in respect of ‘Sub-stanons' under Part IH of these Smdaﬁ!s. #
2. Existing Units e
For thermal generating units having rated ¢ capaclty of 200 MW and above and hydmmnia ﬁavmgrmd capmty .
"of 100 MW and above, the following facilities would be provided at the time of renovation and modernization.. . - o
"+ (1) Every generating usit shail have Automatic Voltage Regulator. Genetafors hwmg rated capacity of
- 100 MW and above shall have Automatic Voltagc Regulator.with two sepamtc channe‘ls lming mdepeudent T
inputs and automatic changeover. :

Q Evexygamungmmfmpwxyhamgmedcapautymghermmoomwmmrowsmsmmm R
(3) All generating units shall have standard protections to protect the units not only from | fauftswiﬁliﬁ'ﬁib units .
andmﬂ:mthestanonbutmm&mmlnmmmmnmmemmmmnmmwmtlmwd' A

o 1ot Local Breaker Back up (LBB) protecion.

. patm |
mm&ﬂwm»ﬂmb&mﬁewm&ﬁm

The transmission lines and sub-stations connected. to the grid shall comply with the. following addlhoml =
 requirements besides. the general copnectivity conditions umdcr these regulatlons and General Stmdqrds for Conmch'ﬂty- O

o the Grid as specified in Part  of the Schedule,
(1) .Bus bar protection shall be provided onall sub-stations at and abave 220 kv leve]s f.orallnewmhmuons,.- -
For existing sub-stations, this shall be implemerited in a reasonable time frame. o
' {2) Local Bréaker Back-up (LBB) protection shall be provided for all sub-stations of 220kV nnd zbove :
: ) 'I‘womainnmﬂencalDwmmeProtecuonSchamesshaHbepmudedunalltheummnhmsofzmwmﬂ
c aboveforallnewwb-staﬁons Forexlshngmb—smﬁons,ﬁnsshanbelmplementedina:emmbleﬁmﬁam ‘

]
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(4) Clircuit breakers, isolators and all other current carrying equipment shall be capable of carrying normal and
emergency load currents without damage, The equipment shall not become a limiting factor on the ability of
transfer of power on the inter-state and intra-state transmission system,

(5} Al circuit breakers and other fault interrupting devices shall be capable of safely interrupting faclt currents
for any faull that they are required to interrupt. The Circuit Breaker shall have this capability witheut the use

[ParT IlI—Sgc. 4]

of intentjonal time delay in clearing the fault. Minimum favlt interrupting requirement need be specified by .

the Appropriate Transmission Utility. The Circuit Breaker shall be capabie of performing all other required
switching duties such as, but not limited to, capacitive current switching, load current switching and out-of-
step switching. The Clreuit Breaker shalt perform all required dutics without creating transient over-voltages
. that coubd damage the cquipment provided elsewhere in the grid. The short circuit capacity of the circuit
breaker shall be based on short-term and perspective transmission plans as finalized by the Authority.
(6} Power Supply to Sub-Station Auxiliaries, shall:
_ (a) for alternating current (AC) supply {Applicable to new sub-stations) ;

N 220 kV and above: Two high tension (HT) supplies shall be arranged from independent sources. One
of the two high tersion supplies shall be standby to the other. In addition, an emergency supply from
diescl generating (DG) source of suitable capacity shall also be provided.

06 kV and below 220 kV: There shall be one HT supply and one dicsel generating source,
33 &V and below 66 kV: There shall be one HT supply.

(bY for direct current (DC) Supply (Applicable to new sub-stations): Sub-stations of transmission
system for 132 KV and above and sub-stations of all generating stations: There shail be two sets of
batteries, vach equipped with its own charger.

For sub-stations below 132 kV: there shall be one set of battery and charger.
(7) Farth Fault Factor for an effectively earthed system shall be not morc than 1.4,
Part IV
Grid Connectivity Standards applicable to the Distribiition Systems and Bulk Consumers
The following additional requirements shall be complied with, besides the connectivity conditions in these
regulations and general Standards for Connectivity to the Grid given in Part-I and those applicable to transmission lines and
sub-stations in Part -III. :
1. Under Frequency/dfidt Relays
- Under frequency and divdi (rate of change of frequency with time) relays shall be employed for automatic load
control in a continpency to ensure grid security under conditions of falling grid trequency in accordance with the decision
taken in the Regional Power Committee, :
2. Reactive Power .
_ The distribuiion licensees shall provide adequate reactive compensation to compensale the inductive reactive
- power requircment in their system so that they do not depend upon the grid for reaclive power support. The power factor
of the distribution system and bulk consumer shall not be less than 0.95.
3. Voltage and Current Harmonics '
{1} The wtal harmonic distortion for voltage at the connection point shall not exceed 5% with no individual
harmonic higher than 3%.
) The total harmonie distortion for current drawn from the transmission system at the connection point shall
nos exceed 8%, v
(3¢ The limits preseribed in (1) and (2) shall be implemented in a phased manncr so as to achieve complete
. compliance not later than five years from the date of publication of these regulations in the official Gazette.
4. Voltage Unbalance . '
~ The Voltage Unbalance at 33 kV and above shall not exceed 3.0%.
5. Voltage Fluctuations
(1) The permissible limit of voltage fluctuation for step changes which may occur repetitively is 1.5%.
{2} For ovcasional {luctuations other than step changes the maximum permissible limit is 3%.
(3) The limits prescribed in (1) and'(Z) above shall come into force not later than five years from the date of
- publicalion of these regulations th the Official Gazette.
6. Back-energizaiion '
The consumer shal! not energize transmission or distribution system by injecting supply from his generators or any
other source ¢ither by automatic controls or manually unless specifically requested by the Transmission or Distribution
Licensee,
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