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Chapter 1: General Aspects on System Security

1.1. Introduction
Clause 4(j) of the National Load Despatch Centre (NLDC) Rules, 2005 entrusts NLDC with the
responsibility to provide operation feedback for planning of the National Grid to the Central
Electricity Authority (CEA) and Central Transmission Utility (CTU). In accordance with the
above, periodic operational feedback on transmission constraints is being submitted by NLDC to
the central planning agencies since April 2010. A list of the feedback submitted till date has
been provided in Annex | (A).

CERC order on the petition no 67/2010 (suo-motu) dated 2™ February 2012 has directed NLDC
to regularly monitor the congestion points and submit a quarterly report to the CERC and CTU
in January, April, July and October of each year. This operational feedback lists down the
transmission constraints faced by RLDCs/ NLDC in the operating horizon and is in compliance
with both the above statutes.

1.2. Transfer Capability of each Control Area

Implementation of Point of Connection (PoC) based transmission cost sharing has brought out
the transmission requirement furnished by each entity in the form of its Long Term Access
(LTA). In this new scenario, computation of transfer capability of each control area would be the
next step. This would highlight the entities that have understated or overstated their
transmission requirement and provide a better insight into the congestion occurring or likely to
occur in the transmission system, Further, it would help in optimizing the usage of transmission
system and also aid in development of the inter-state transmission network.

RLDCs / NLDC had started declaring transfer capability on regional seams for approval of Short
Term Open Access (STOA) transactions. Subsequently, with introduction of power exchanges
10 different bid zones were notified (each region was subdivided into two zones) and intra-
regional TTC like S1-S2 was also declared. At present, control area wise transfer capability for
areas like Punjab, Korba + Lanco, DD and DNH etc is being assessed and pronounced to
ascertain that local constraints do not get reflected into an inter-regional congestion and
transmission system can be utilized in a better way.

Para 24 of the 6Procedure for Grant of Conn

ecti vi

Access to | STS6 states t hat CTU shall assess t

Transfer Capability (ATC) and Transmission Reliability Margin (TRM) of inter-regional links/
corridors. Declaration of transfer capability by planners at a further granular level i.e each
control area would help in optimizing the usage of transmission system and also aid in more
efficient development of the inter-state transmission network. Increase in the number of MTOA
applications and interplay between STOA-MTOA has made control area wise TTC declaration
by planners even more vital. There are instances when some states procure as much as 30% of
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their requirement through Short Term Open Access (STOA) leading to congestion either at the
inter-state level or intra state transmission system. Availability of transfer capability at the
interstate level for each control area in the planning horizon would help states in better planning
their lad generation balance.

1.3. Dedicated Lines
Section 2 (16) of the Electricity Act 2003

Afindedi cated transmissi on llyiHlimdas pointnie @intgransmisgion
which are required for the purpose of connecting electric lines or electric plants of a captive
generating plant referred to in section 9 or generating station referred to in section 10 to any
transmission lines or sub-stations or generating stations, or the load centre, as the case may
be; 0

The Government of India vide its Removal of Difficulties Order 2005 dated 8" June 2005 S. O.
794 (E) covered dedicated transmission lines. The issue of dedicated transmission lines had
been under discussion at the Co-ordination Forum level also in their meetings on 11" Nov 2009
and 30™ Mar 2010. The Forum agreed to refer the issue of legal position of dedicated lines to
Ministry of Power for further resolution.

Recognizing the difficulties in treatment of dedicated transmission lines, NLDC had sent a
communication dated 12" September 2011 to the Central Transmission Utility (CTU) and the
Central Electricity Authority (CEA) in their capacity as system planners. A copy of this
communication was also forwarded to the Ministry of Power and the Central Electricity
Regulatory Commission (CERC).

Considering the fact that of-late a number of dedicated lines have been planned and
commissioned, it is requested that more clarification might be issued regarding the treatment of
dedicated lines. Broadly the issues needing regulatory clarity in the planning horizon are:

1 Dedicated lines operating in parallel to existing transmission lines and therefore
losing their dedicated or exclusive use status.

1 Loop In Loop Out (LILO) of dedicated lines by CTU/ISTS transmission licensee and
treatment of the LILO portion as ISTS.

=

LILO of an ISTS system as a dedicated line by a generation developer.

=

Multiple generators sharing a dedicated line.

1 Transmission charges and losses apportionment while scheduling, metering and
accounting.

Regulatory clarity in the above areas would ensure that problems do not arise in the last lap
where the system operator has to handle issues related to scheduling, metering and accounting.

6
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1.4. Synchronous Condenser Operation and bi-directional operation of HVDC
bipole
Many of the hydro units have the capability to operate as synchronous condensers and assist in
voltage control. During condenser modeof oper ati on, the real power
and the unit is required to provide reactive power support (mostly absorb reactive power). CEA
(Technical Standards for Connectivity to Grid) Regulations 2007 specify synchronous
condenser operation as a desirable feature in hydro generators of 50 MW and above. However,

prc

in absence of a mandate or proper financial incentives, even generating units with synchronous
condenser capability are mostly reluctant to operate in synchronous condenser mode because
the tariff received by them depends on their real power output only.

In view of the above, it is suggested that provision of adequate reactive power compensation
may be made in the planning stage itself. All HYDC bipole links should also have the flexibility of
operation in both forward and reverse directions (which would be used to control high voltage in
real-time). In addition, synchronous condenser operation could also be mandated for all hydro
units with a capacity of more than 50 MW in CEA (Technical Standards for Connectivity to Grid)
Regulation. This can also be made a mandatory condition in approval of connectivity of the
station and signing of connection agreement with the Central Transmission Utility (CTU).

1.5. Reliability of Substations with a large number of bays
There have been several incidents of double bus faults at large 400 kV substations resulting in
to simultaneous tripping of multiple transmission elements. Few of these incidents are as under:

Table 1: Summary of few of the incidents of double bus fault in Northern Region

: , 400 kV 400 kV ) 400 kv
Station 400 kV Rihand , 400 kV Dadri
Ballabgarh Bareilly Allahabad
Incident date 01-Jun-10 23-Aug-10 12-Jan-11 10-Jul-11 14-Jan-12
Time 2349 hrs 1142 hrs 1941 hrs 1355 hrs 0539 hrs
No. of Main
12 14 10 16 13
Bays
Switching One and half One and One and half | One and half | One and half
Scheme breaker half breaker breaker breaker breaker
Tie CB of 400 Delayed Main CB of CT blast of Main CB of
kV Rihand- clearance Bareilly- 400 kV Dadr- 400 kv
Singrauli-l and | of fault and Moradabad Mandaula-I Allahabad-
Remarks Rihand-Rihand | loss of both | ckt-2 lock out and Sarnath
HVDC terminal buses at Bareilly consequent lockout;
lock out; causing end. Multiple bus fault Station
multiple station element causing blackout due




Operational Feedback on Transmission Constraints

element blackout tripping due station to bus fault
tripping while to bus fault blackout while isolator
isolator while isolator switching
switching switching
Generation
loss 2000 MW 392 MW 0 1580 MW 900 MW
Load loss 450 MW 800 MW 0 n.a. n.a.

The phase voltage plots from PMUs during the incidents tabulated above are illustrated in
Annex | (B).

It is suggested that all substations having large number of interconnections, should necessarily
have bus sectionalisation to avoid loss of the complete substation even in case of a double bus
outage. As a part of the transmission planning criteria, the maximum number of feeders per bus-
section /substation could also be fixed. For instance the 400 kV ring in Delhi has large number
of feeders at Dadri, Mandaula, Ballabgarh and Bawana substations while the substations at
Greater NOIDA, Maharanibagh and Bamnauli have only a few feeders. This aspect may kindly
be reviewed from the perspective of system security.

1.6. Constraints in Northern Region

The constraints in Northern Region arise in the following areas:
ICTs at Mandaula, Bawana and Bamnauli feeding Delhi system.

The constraint is likely to get relieved after commissioning of 220 kV outlets at Mundka,
Loni Road and load redistribution to increase the utilization of the 400/220 kV ICTs at
Maharanibagh and Mundka. LILO of 400 kV Dadri-Mandola in Sahibabad / Noida Sector
62 /Patparganj area and feeding the some portion of the load in East Delhi and Western
Uttar Pradesh through this may also be explored.

Connectivity of Badarpur TPS with ISTS to control loading on the 220 kV BTPS-
Ballabgarh D/C section

Augmenting the interconnection of Badarpur with Ballabhgarh and Noida Sector 62 will
help alleviate the constraint.

Interconnection of Kashmir Valley with ISTS under heavy snowfall conditions and
reliability in Jammu area.

Commissioning of second circuit from Dulhasti HEPS to 400/220 kV Kishenpur is
expected to improve the connectivity of Kashmir valley. In addition, LILO of 220 kV
Kishenpur-Ramban-Mir Bazar-Pampore D/C at the proposed New Wanpoh s/s, up-rating

D/C and providing an
8
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interconnection between 400/220 kV Kishenpur to 400/220 kV Wagoora via Rajouri-
Kalakot-Akhnoor section may also be explored.

For improving connectivity of Jammu with ISTS LILO of 220 kV Sarna-Kishenpur D/C at
220 kV Jammu/ Hiranagar, interconnection of 220 kV Jammu with Barn and Kishenpur
may be thought of. 220 kV Hiranagar-Ranjit Sagar Dam D/C has been planned to
address this constraint. Commissioning of this line may be expedited.

ICTs at Bassi and Bhiwadi feeding Rajasthan system

3rd 400/220 kV ICT at Bhiwadi and Bassi and strengthening of 220 kV outlets from 400
kV Neemrana have already been planned to enhance the reliability of supply to
Rajasthan. Apart from these the following options may also be contemplated:

1 Interconnection of 400 kV Dholpur to Agra/Gwalior by LILO of 400 kV Agra-Bassi

9 Interconnection of 400 kV Chabra to 400 kV Sujalpur/Bina by LILO of proposed
Nagda-RAPS-C at 400 kV Chabra or Kalisindh

1 Interconnection of 400 kV Suratgarh/Ratangarh with 400 kV Moga / Fatehabad / Hisar

Overloading on the 220 kV Hissar (BBMB)-Hissar (IA) area necessitating a review of the
Southern Haryana/BBMB system.

The transmission constraint can be alleviated by strengthening of underlying 220 kV
system of Haryana.

Weak infeed to Himachal Pradesh from Uttarakhand and Haryana system.

A new 400/220/132 kV substation at Solan and strengthening Interconnection of 220 kV
Jessore, Hamirpur, Kunihar and Majri may be planned. Augmentation in the
transformation capacity at Dehar is being carried out which will help relieve the
constraint.

Constraints during outage of 765 kV Anpara-Unnao line

LILO of 400 kV Singrauli-Fatehpur-Kanpur at Anpara and LILO of 400 kV Singrauli-
Sarojini Nagar at Fatehpur or Unchahar/ Raebareli will relieve the constraint.

Reliability of transmission system for Rosa TPS
Overloading of 400 kV Dadri-Muradnagar section

LILO of series compensated 400 kV Bareilly-Mandaula D/C at Muradnagar may be
thought of.

Reliability of Power Supply to Punjab
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Measures like strengthening interconnection with ISTS particularly near Bhatinda/Lehra
Mohabbat, formation of a 400 kV ring around Punjab and upgrading/ uprating of heavily
loaded 220 kV and 132 kV lines would enhance power supply security to Punjab.

Reliability of Power Supply to Uttarakhand

Commissioning of 400 kV Dehradun substation and associated lines will improve the
situation. Additional connection of 400 kV Pithoragarh with 220 kV Pantnagar/ 220 kV
Haldwani and 400/220 kV Morabad with 220 kV Pantnagar will further enhance
reliability.

Fault level at Dadri-NCR, Mandola, Bawana, Ballabgarh, Mundka, Greater Noida
exceeding 40 kA or breaching the 20% margin with respect to 40 kKA.

Constraints in Eastern Region
400 kV Purnea-Muzaffarpur D/C section during monsoon conditions

Commissioning of 400 kV Purnea-Biharsharif D/C (under implementation) will help
relieve the constraint.

400 kV South Odisha to North Odisha during high hydro condition in Southern Region
and Odisha (Talcher-Rourkela and Rengali-Baripada-Kolaghat section) and in the
reverse direction during winter/peak summer conditions.

Commissioning of second 400 kV Talcher-Rourkela D/C, second circuit of 400kV
Meramundali-Mendhasal and 400kV Jamshedpur-Baripada D/C sections, is likely to
provide some relief wrt to the above constraint.

400 kV Farakka-Malda D/C line during low hydro conditions in winter.

Establishment of 400/220 kV, 2X500 MVA Rajarhat substation with LILO of
Subhashgram-Jeerat 400kV S/c line and 400 kV Rajarhat-Purnea D/C line with LILO of
one circuit at Gokarna and other circuit at Farakka has already been planned. The same
may be expedited.

Congestion in Odisha system on the 220 kV Budhipadar-Tarkera D/C section.

Construction of 400kV Lapanga S/S by OPTCL and SEL-Lapanga-Meramundali 400kV
line shall facilitate evacuation of SEL power for Orissa, without burdening 220kV
Budhipadar-Tarkera 220kV line. LILO of 220 kV Korba (E)-Budhipadar ckt 2 & 3 may be
made at 400 kV Raigarh to facilitate evacuation of generation from Korba and IB-Sterlite
complex through Raigarh.

Overloading of 220/132 kV Kalyaneswari 220/132 kV 3 x 150 MVA ICTs in DVC system.

10
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Augmentation of 220/ 132 kV transformation capacity at Kalyaneshwari needs to be
carried out by DVC.

Tenughat TPS evacuation constraints pending operation of Patratu and Biharshariff lines
at 400 kV level.

Upgrading of Tenughat-Biharshariff line for operation at 400kV is already being done.
Simultaneously LILO of one ckt of 400kV Ranchi-Maithon at PTPS / Tenughat can also
be thought of.

Reliability of power supply to Bodhgaya area in Bihar system

Commissioning of 220kV substation at Garwa along with 220kV Daltonganj-Garwa D/C
is expected to relieve this constraint.

High voltages leading to opening of several 400 kV lines to control the same and its
adverse effect on reliability

Owing to high voltage, reactors have already been installed at Purnea and Binaguri.
Augmentation of shunt compensation is also to be carried out at Muzzafarpur, Ranchi
and Patna, the same may be expedited.

Constraints in export of power to Nepal from Bihar system

Second 132kV circuit from Gopalgunj to Bettiah, 220kV Purnea(PG) 1
Madhopura(BSEB) D/C line, 220/132kV ICT at Madhopura, and 132kV Madhopura-
Supaul-Kataiya are likely to relieve the constraint.

Constraints in Western Region
400 kV Bhilai-Koradi and Bhilai-Seoni section

Loading of 400kV Bhilai-Seoni has been partially relieved by 400kV Korba-Birsinghpur
D/C, Birsinghpur-Damoh D/C and 400kV Damoh-Bhopal D/C. With the commissioning
of 765kV Seoni-Wardha 2™ ckt the loading on 400kV Bhilai-Koradi has relieved. Further,
commissioning of 400 kV Raipur-Wardha may be expedited.

400 kV Bhilai/Raipur-Bhadrawati section

To address this constraint 400 kV Raipur-Wardha D/C is already under execution.
ICT loadings in Mumbai metropolis area

A 500 MVA ICT at Padghe has been planned, the same may be expedited.

ICT loading at Vapi feeding Daman and Diu & Dadra and Nagar Haveli.
Commissioning of 3 315MVA ICT at Vapi will help relieve this constraint.

High loading of 400kV Sugen-Vapi

11
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Expediting the commissioning of 400kV Gandhar-Navsari D/C, Navsari-Boisar D/C and
Vapi-Navi Mumbai D/C will help mitigate this constraint.

High voltage necessitating opening of several 400 kV lines and reduced reliability of the
network

Additional shunt compensation in western grid will help maintain the voltage within
operating limits.

Constraints in North Eastern Region

400/220 kV ICTs at Misa (only one 315 MVA ICT each)

Commissioning of second ICT at Misa proposed under ATS of Kameng Hydro Project
will help relieve the constraint.

132 kV Dimapur-Imphal section, 132 kV Khandong-Haflong S/C section and 132 kV
Lotak-Jiribam section

400 kV Silchar i New Imphal D/C line (initially charged at 132 kV) and New Imphal Sub-
Station has been proposed in the system strengthening scheme of NER. Commisioning
may be expedited.

132 kV Badarpur-Khlieriat S/C section

400 kV Silchar Sub-station, 132 kV Silchar i Srikona D/C and 132 kV Silchar i Badarpur
D/C lines are now under execution. This would address the constraint in 132 kV
Badarpur i Khliehriat S/C Line.

Other sections like 132 kV Ranganadi-Nirjuli, 132 kV Khandong-Khlieriat, 220/132 kV
ICTs at Balipara.

1.10. Constraints in Southern Region

Limitation in import due to constraints on the 400 kV Vijaywada-Nellore-Almathy D/C
section

Commissioning of 400kV Vijayawada-Nellore-Tiruvalam D/C line needs to be
expedited.SR system needs to be synchronized with NEW grid through strong links to
enhance the transfer capability.

Overloading of 400 kV Gooty-Hoody, Gooty-Neelamangala, Guttur-Hiriyur-
Neelamangala sections in Karnataka

Commissioning of Madhugiri and associated lines esp. 400 kV Gooty-Madhugiri-
Yelahanka would help relieve the congestion on this sector.

Reduced reliability in the Bangalore metropolis area due to radial operation
12
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Augmentation of 220 kV and below system by STU in Bangalore area needs to be done.

Overloading of 220 kV RTPS-Lingasugur T/C-BBWadi, Hosur(TN)-Yerrandahalli,
Sharavathy-Shimoga section in Karnataka

400 kV D/C Narendra-BBWadi-RTPS/Yermaras, 400 kV Electronic city station and
strengthening of network between Sharavathy and Talguppa have been planned to
address these constraints.

Evacuation of UPCL and Varahi necessitating opening of 400 kV Mysore-Hassan D/C
line.

The constraint might be alleviated after 400kV UPCL-Hassan DC line is commissioned.
400kV UPCL-Kozhikode and 220 kV D/C Puttur-Mylatty can also be thought of for
relieving these constraints.

Reliability of power supply in the Hyderabad metropolis area.

Commissioning of 400kV ring with new 400/220 kV Yeddumailaram and strengthening of
220kV and below network is required.

Evacuation from Srisailam HPS in Andhra Pradesh.

Expediting the commissioning of lines associated with Krishnapatnam UPMM will help
relieve this constraint.

Constraints in coastal and South Andhra Pradesh

The constraint would be addressed after 400 kV Vijayawada-Nellore-Thiruvalam is
available.

Constraints in Coimbatore, Tirunelveli area in Tamil Nadu
STU network needs to be augmented.
Constraints between Northern part of Southern Region to Tamil Nadu/Kerala

The constraint would be alleviated after generation becomes operational at Kudankulam,
Vallur TPS, North Chennai Stage Il, NLC JV at Tutucorin and important elements like
400 kV Salem New-Bangalore, LILO of Salem-Bangalore at Hosur and 765/400 kV
Station at Madhugiri and associated transmission are commissioned.

Overloading of Thrissur ICT and 220 kV Idukki-LP-Thrissur lines in Kerala system

Early Commissioning of 400 kV D/C Edamon-Cochin-Thrissur and Palakkad substation
would help decongest the 220 kV system.

Constraints in feeding Northern Kerala system

Commissioning of Mysore-Kozhikode will address the issue.

13
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xiii.  Augmentation of 400/220 kV transformation capacity at Hyderabad, Chennai and

Bangalore.

xiv.  Low voltage in southern part and high voltage in Vemagiri area of Andhra Pradesh

The subsequent chapters are based on inputs by different RLDCs along with the supporting

data thereof.
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Chapter 2: Transmission Constraints in Northern Region

2.1. Reliability of Power Supply to Delhi
a. Critical loading of 400/220 kV ICTs at Mandaula, Bawana and Bamnauli

400/220 kV Substations at Mandola, Bawana, Bamnauli, Ballabgarh and Maharanibagh are a
part of the 400 kV ring around Delhi. The transformation capacity in these substations and
loading on the ICTs during the period 1% June to 30" September 2011 is given in Annex Il (A). It
may be seen from table-7 Annnex Il (A) that during the peak demand months of 2011, the
400/220 kV ICTs at Mandaula, Bawana and Bamnauli were critically loaded while the 400/220
kV ICTs at Maharanibagh were underutilized.

The loading of the ICTs at Mandaula has frequenctly crossed 1000 MVA. The 220 kV ring in the
Delhi system is kept split at several places (on account of switchgear limitations) and load is fed
in a radial fashion through the ICTs at Mandaula, Bawana, Bamnauli and Maharanibagh.
Therefore the system is insecure for N-1 contingency of ICTs at these substations.

A preliminary study to assess the transfer capability of Delhi was also carried out and Total
Transfer Capability (TTC) for import of power by Delhi is estimated to be 3700 MW. Considering
a Reliability Margin of 300 MW, the Available Transfer Capability (ATC) comes out to be 3400
MW.

The maximum drawal from the ISTS by Delhi in 2011-12 was 3898 MW (on 20" July 2011) and
the maximum demand met in Delhi was 5008 MW (on 20" July 2011). It is anticipated that the
drawal and demand would further increase in the next year. The expected generation at
Bawana CCGT and Jhajjar along with the network augmentation at 220 kV level are expected to
address the overloading of Bawana ICTs to a certain extent. However the desired relief on
Mandaula and Bamnauli ICTs is not foreseen for next year.

The following measures might be considered to address the above constraints:
i)  Expedite the 220 kV outlets at 400/220 kV Mundka

i)  Explore the possibility of redistribution of load to increase the utilization of the 400/220
kV ICTs at Maharanibagh and Mundka

iii)  Expedite the 400 kV Dadri- Loni Road i North Delhi- Bawana section along with the 220
kV outlets at Loni road and North Delhi substations.

iv)  Explore the possibility of LILO of 400 kV Dadri-Mandola in Sahibabad / Noida Sector 62
/Patparganj area and feeding the some portion of the load in East Delhi and Western
Uttar Pradesh on this. This arrangement would also help in addressing the overloading
of 400/220 kV Muradnagar ICTs of Uttar Pradesh that is causing constraints in the
closed loop operation of 220 kV Muradnagar-Sahibabad-Patpargan;.
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b. Interconnection of Badarpur Thermal power Station with ISTS

Badarpur Thermal Power Station (3 x 95 + 2x 210 MW) in South Delhi is connected to the ISTS
through 220 kV BTPS-Sarita Vihar, BTPS-Ballabgarh D/C and BTPS-Alwar S/C. The remaining
evacuating lines from BTPS operate in radial mode because of bus sectionalization at 220 kV
Mehrauli, 220 kV Pragati and 220 kV NOIDA Sector-20, primarily on account of switchgear
inadequacy. Thus, the reliability support from 400/220 kV Bamnauli, 400/220 kV Mandaula and
400/220 kV Greater NOIDA which should have been available under ideal conditions is
constrained.

The 220 kV BTPS-Ballabgarh D/C lines are generally critically loaded during the winter off-peak
conditions (export from Delhi) as well as during the peak demand period in summer/monsoon
(import by Delhi).

Some suggestions for consideration are as follows:

i)  Strengthening interconnection of Badarpur with 400/220 kV Ballabgarh by a new line
between 400/220 kV Samaypur and Okhla/Mehrauli.

i) Augmentation of interconnection of Badarpur with NOIDA sector-20 and closed loop
operation with 400/220 kV Greater NOIDA.

2.2. Reliability of Power Supply to Jammu and Kashmir
a. Interconnection of Kashmir valley with ISTS

Interconnection of Kashmir valley is through 400 kV Kishenpur-Wagoora D/C and through 220
kV Kishenpur i Ramban-Mir Bazar-Pampore D/C lines. The reliability of power supply in
Kashmir valley is affected by chronic low voltage problem. The typical voltage profile and load
power factor as observed at 400/220 kV Wagoora is illustrated in Annex Il (B). The voltage at
400 kV Wagoora remains below 380 kV (outside IEGC band) for about 60% of the time. On 27"
December 2011, the generating units of Uri HEPS, reportedly tripped on high stator current due
to extremely low voltage at 400 kV Uri.

It is understood that LILO of 400 kV Kishenpur-Wagoora D/C at new Wanpoh substation is
planned for completion in July 2013. Further suggestions for consideration are as follows:

i)  Expedite second circuit from Dulhasti HEPS to 400/220 kV Kishenpur

i)  LILO of 220 kV Kishenpur-Ramban-Mir Bazar-Pampore D/C at the proposed New
Wanpoh s/s and up-rating of 132 kV Udhampur-Wanpoh-Awantipora-Pampore D/C

iii)  Exploring the possibility of providing an interconnection between 400/220 kV
Kishenpur and 400/220 kV Wagoora via Rajouri-Kalakot-Akhnoor section. There
have been 3-4 instances of tripping of all the interconnections between Kashmir
valley and ISTS due to conductor snapping/tower collapse under heavy snowfall
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and avalanche. During one such incident on 6" January 2012, the energy un-served
due to transmission constraint was around 63 million units (refer Annex Il (B)).

b. Interconnection of Jammu with ISTS

The connectivity of 220 kV Jammu is through 220 kV Salal-Jammu D/C and 220 kV Sarna-
Hiranagar-Jammu S/C. Apart from the above Jammu is connected to 220 kV Barn and
Hiranagar through 132 kV S/C lines. The power flow on 220 kV Sarna-Hiranagar S/C and 220
kV Salal-Jammu D/C during winter is illustrated in Annexure Il (C). It may be seen that during
low hydro generation in the winter months, these circuits are critically loaded. Often 220 kV
Jammu-Hiranagar line has to be taken out of service to control the loading of 220 kV Sarna-
Hiranagar. The above circuits are also critically loaded in the reverse direction during the high
hydro months.

It is understood that a new 400/220 kV Samba substation and 400 kV Kishenpur-Samba D/C
may relieve the constraint to some extent. However since the 400/220 kV substation at Samba
is envisaged for completion by August 2013, it is suggested that as a part of the system
strengthening, the connectivity of 220 kV Jammu with 400/220 kV Kishenpur provided. Jammu
being a major load centre and Kishenpur being a major generation pooling point, the
strengthening of interconnection of 220 kV Jammu with 400/220 kV Kishenpur would be helpful
in improving the reliability of power supply in this area. In the near future, since Kishenpur
substation would be charged at 765 kV. Therefore the interconnection with Jammu load would
help in keeping a check on the high voltage in Kishenpur during winter off-peak conditions.
Further it may also be helpful during system restoration.

Other suggestions for consideration:
i)  LILO of 220 kV Sarna-Kishenpur D/C at 220 kV Jammu or 220 kV Hiranagar
ii)  Interconnection of 220 kV Barn with 220 kV Jammu
iii)  Interconnection of 400/220 kV Kishenpur with 220/132 kV Jammu

iv)  Expedite commissioning of 220 kV Hiranagar-Ranjit Sagar Dam D/C

2.3. Reliability of Power Supply to Rajasthan

Transfer capability of Rajasthan for import of power was assessed as 3600 MW. Major
constraints observed are overloading of 400 kV Bassi-Heerapura D/C, 400/220 kV ICTs at Bassi
and Bhiwadi and 220 kV circuits from Bhiwadi. The power flow on the above elements during
the period 1% October to 31% December 2011 has been illustrated in Annexure 11l (D).

The transformation capacity and the maximum power flow on the ICTs at Bassi, Bhiwadi and
Neemrana substations feeding Rajasthan are illustrated in Table-2.
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Table 2: Transformation Capacity at Bassi, Bhiwadi and Neemrana

S 400/220 kV Number of Transformation Average power flow
No. substation ICTs Capacity in MW
(1% Oct to 31% Dec 2011)
n x MVA MVA Maximum Average
1 Bassi 2x315 630 362 156
2 Bhiwadi 2x315 630 294 182
3 Neemrana 1x315 315 0 0

An operational feedback on connectivity of Rajasthan system dated 4™ January 2012 was
earlier sent by NLDC highlighting the constraint faced in import of Rajasthan after tripping of 400
kV Bassi-Heerapura D/C. Detailed report is attached in Annex Il (E).

The following measures might be employed to alleviate the constraint:
i) Expedite commissioning of third 400/220 kV ICT at Bhiwadi and Bassi
i)  Expedite commissioning of 220 kV outlets from 400 kV Neemrana
i) Interconnection of 400 kV Dholpur by Agra/Gwalior by LILO of 400 kV Agra-Bassi

iv)  Interconnection of 400 kV Chabra by 400 kV Sujalpur/Bina by LILO of proposed
Nagda-RAPS-C at 400 kV Chabra or at 400 kV Kalisindh

v) Interconnection of 400 kV Suratgarh/Ratangarh with 400 kV Moga / Fatehabad / Hisar

In addition to the above, the problem of high voltage in Rajasthan has already been reported in
the earlier feedback sent.

2.4, Reliability of Power Supply to Haryana

400/220 kV, 500 MVA ICT at Bhiwani (BBMB) is under forced outage since 0930 hrs of 16™
September 2011. This has been the major reason for overloading of the 220 kV Hisar 1A i
Hisar_BBMB double circuits. The pattern of the loading on one of these circuits during the
period 1% October 2011 to 31% December 2011 is illustrated in Annex Il (F). In order to control
the flow on this line the 220 kV Hisar-Chirawa-Khetri and 220 kV Charkhi-Dadri-Khetri D/C lines
are kept open by BBMB.

It has been observed that the 220 kV circuits of BBMB from Charkhi Dadri to Panipat,
Ballabgarh and Samaypur are also critically loaded. The load in these areas of Haryana are
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primarily fed from 400/220 kV ICTs at Ballabgarh (4x315 MVA), Bhiwadi (2x315 MVA) and
Panipat (2x450 MVA). The loading on the Bhiwadi and Ballabgarh ICTs is Annex Il (F).

The other 400 kV substations at Bahadurgarh, Daulatabad, Manesar, Mahendragarh, Gurgaon
are presently underutilized either due to the inadequacy of downstream transmission system.
Moreover a new 765/400/220 kV substation at Bhiwani is also expected to be commissioned in
near future with transformation capacity of 2x1000 MVA, 765/400 kV and 2x315 MVA, 400/220
kV. For optimum utilization of these elements it is essential that matching downstream network
is also available.

It is envisaged that the transmission constraint would be further aggravated after the
commissioning and operation of the HYDC Mundra-Mahendergarh bipole. A comprehensive
review of the present and envisaged transmission system in Southern Haryana along with the
BBMB transmission system and appropriate system strengthening of downstream transmission
system might be done to relieve these constraints.

2.5. Reliability of Power Supply to Himachal Pradesh (HP)
Issues related to reliability of power supply to Himachal Pradesh are as under:

1 Availability of only one circuit of 220 kV Khodri-Majri D/C and radial operation of this
circuit with load of Himachal Pradesh in Majri area fed from Khodri (Uttarakhand).

1 Under-utilization of 132 kV Abdullapur (Jagadari)-Giri S/C. Earlier this line was operated
in radial mode with load fed from 220/132 kV Jagadari station of BBMB.

1 Low voltage in load centre at Jutogh, Totu (Shimla) and Solan area

It is understood that as a part of system strengthening 220 kV Nalagarh to Nangal D/C has
been commissioned recently and augmentation in transformation capacity by 1x315 MVA is
also envisaged. This would facilitate drawal by Himachal from Nalagarh. The following
suggestions may also be considered to enhance the reliability of power supply to HP:

i). Augmentation in the transformation capacity at 400/220/132 kV level at Dehar is
carried out. In case of space constraints, possibility of GIS at Dehar/Kangu may be
examined. Synchronous interconnection of Dehar with Himachal system would help in
addressing the high voltage problem at Dehar and the low voltage problems at load
centres in Himachal Pradesh.

ii). New 400/220/132 kV substation at Solan and its interconnection with
Kunihar/Panchkula/Baddi and 220 kV Majri.

ii). Interconnection of 220 kV Jessore, Hamirpur, Kunihar and Majri at 220 kV level
(presently they are interconnected by 132 kV lines).
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2.6. Reliability of Power Supply to Uttar Pradesh
a. Transmission constraint in case of outage of 765 kV Anpara-Unnao

The 2 x 600 MW generating units at Anpara-C are switched at 765 kV. Presently they are
connected to the 400 kV Anpara-A & B system through the 2 x 1000 MVA 765/400 kV ICTs.
Outage of 765 kV Anpara-Unnao along with full generation at Anpara -A, B and C is likely to
critically load 400 kV Anpara-Obra, 400 kV Anpara-Sarnath-I & I, Obra-Sultanpur and 400 kV
Obra-Panki lines

Therefore, in order to keep the system secure for any further N-1 contingency after the
planned/forced outage of 765 kV Anpara-Unnao, generation reduction may have to be carried
out. Other suggestions in this respect are as follows:

i) LILO of 400 kV Singrauli-Fatehpur-Kanpur at Anpara
ii) LILO of 400 kV Singrauli-Sarojninagar at Fatehpur or Unchahar/ Raebareli

b. Reliability of transmission system for Rosa TPS

The 2 x 300 MW units at Rosa Thermal Power Station are presently connected with the
transmission system in Uttar Pradesh through 220 kV Rosa-Badaun D/C and 220 kV Rosa-
Shahjahanpur D/C. Two new generating units with capacity of 2x300 MW are to be
commissioned at Rosa TPS. These units would be switched at 400 kV and would be connected
with the 220 kV UPPTCL system through the 2 x 200 MVA, 400/220 kV ICTs at Rosa.

It is understood that the 400 kV Lucknow-Bareilly D/C was to be looped in looped out at the new
400 kV substation at Shajahanpur and 400 kV Rosa was to be connected to 400 kV
Shahjahanpur through 400 kV double circuits. It has been gathered that till the time of
completion of 400/220 kV substation at Shajahanpur, LILO of one circuit of 400 kV Lucknow-
Bareilly D/C is being done at 400 kV Rosa as a contingency arrangement.

A preliminary steady state study was carried out at NRLDC to assess the likely scenario with full
generation at 4 x 300 MW Rosa and contingency LILO of one circuit of 400 kV Lucknow-Bareilly
at 400 kV Rosa. It was found that that the outage of 400 kV Rosa-Bareilly, with full generation at
Rosa is likely to overload the 2 x 200 MVA, 400/220 kV ICTs at Rosa and the 220 kV feeders to
220 kV Badaun and 220 kV Shajahanpur (UPPTCL).

c. Overloading of 400 kV Dadri-Muradnagar S/C

It has been observed that the 400 kV Dadri-Muradnagar S/C is frequently overloaded. This was
highlighted in the feedback sent earlier as well. Often the utilization of HVYDC Rihand-Dadri
and/or HVDC Balia-Bhiwadi single pole is restricted because of the overloading on 400 kV
Dadri-Muradnagar S/C. It is understood that the LILO of series compensated 400 kV Bareilly-
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Mandaula D/C is envisaged at 400 kV Meerut. It is suggested the LILO of these lines at 400 kV
Muradnagar may also be examined.

2.7. Reliability of Power Supply to Punjab

Being an agricultural dominated State, the load in Punjab peaks during months of July-
September. In the event of poor South west monsoons, the agricultural demand increases
sharply and during paddy season, Punjab has to rely on power import through the short term
open access. In 2011-12 the peak load met in Punjab was in the range of 8700 MW and the
daily energy consumption was in the range of 190 million units. A partial grid disturbance
occurred in Punjab on 20th July 2011 resulting in a loss of around 1600 MW load and 1100 MW
of generation in Punjab. Detailed analysis report, along with few suggested measures for
improving reliability of power supply in Punjab, were forwarded by NRLDC/NLDC in September
2011. Similar incidents of major cascade failure/voltage instability had occurred in Punjab on
10th June 2007, 4th August 2007, 12th July 2011 and on 14th July 2011.

Inadequacy of transmission network, inadequacy of reactive support from shunt capacitors and
inadequate observability of the Punjab power system at SLDC-Patiala/NRLDC could be the
main reasons for frequent occurrence of cascade tripping in Punjab system. Few suggested
measures that may be considered for improving the reliability of power supply in Punjab are as
under:

i). Augmenting transmission in Punjab & strengthening interconnection with ISTS
particularly near Bhatinda/Lehra Mohabbat (Southern and South-western Punjab).
Preference may be given to new substations instead of increasing the existing
transformation capacity

a. LILO of the existing 400 kV Moga-Hissar and/or 400 kV Moga-Fatehabad lines in
Mansa/Sangrur/ Barnala district

b. LILO of the existing 400 kV Patiala-Kaithal in Mansa/Sangrur district

c. LILO of the existing 400 kV Moga-Bhiwadi in Bhatinda/Mansa district

d. Interconnection of Punjab system with the Rajasthan system at 400 kV
ii). Creation of a 400 kV ring within Punjab

iii). Up gradation / Up rating of heavily loaded 220 kV and 132 kV lines within Punjab or
adoption of multi-circuit transmission lines in case of ROW issues

iv). Adopting a reliable switching scheme for operational flexibility say modification of Double
Bus Scheme in existing substations by adding a bypass isolator wherever possible.
Double Main and Transfer Bus Scheme at all future 220 kV substations
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v). Improving observability of Punjab system, strengthening Data/speech communication
system between the substations and the load despatch centre and strengthening the
SCADA/EMS facilities in SLDC.

2.8. Reliability of Power Supply to Uttarakhand

The connectivity of Uttarakhand with the ISTS is through Western Uttar Pradesh and it could be
demarcated into two parts: connectivity at South eastern and South western part of
Uttarakhand. The connectivity of South-western part of Uttarakhand power system is through
400 kV Kashipur-Moradabad, 400 kV Roorkee-Muzaffarnagar, 220 kV Roorkee-Nara and 220
kV Khodri-Saharanpur D/C. In the future connectivity of this part would be further strengthened
after commissioning of already planned 400 kV Dehradun-Abdullapur D/C and its 220 kV
outlets.

The connectivity of Southeastern part of Uttarakhand power system is at 220 kV Pantnagar-
Baikunthpur (Bareily in Western U.P.) and through 220/132 kV ICTs at Sitarganj. The 400 kV
Pithoragarh (charged at 220 kV) is yet to be integrated with the Uttarakhand system. There are
few interconnections with Uttar Pradesh at 132 kV level also. Thus it would be seen that the
interconnection of the South eastern part of Uttarakhand with ISTS is relatively weak. There
have been several incidents of interruption of power supply to the South eastern part of
Uttarakhand. Further the Uttarakhand system experiences problem of low voltage around
Roorkee, Rishikesh, Khodri and Kashipur areas. Suggestions for consideration

i). Connectivity of 400 kV Pithoragarh with 220 kV Pantnagar/ 220 kV Haldwani
ii). Connectivity of 400/220 kV Morabad with 220 kV Pantnagar

ii). Additional interconnection of Uttarakhand system with upcoming 400 kV Baraut
(UPPTCL) or 400 kV Shamli (UPPTCL) or 400 kV Hapur (UPPTCL)

iv). Expedite commissioning of interconnection at 400 kV Dehradun

2.9. Fault Level vis-a-ais switchgear capacity at EHV substations in NCR

There has been a rapid augmentation in the generation and transmission system in the
Northern Region. The 3-phase short circuit level for 400 kV Dadri, Mandaula, Bawana and
Ballabgarh is estimated to be more than 40 KA.

The fault current on the Y-phase of the 400 kV Dadri-Mandaula-| at Dadri as observed from the
DR plots during the bus fault at 400 kV Dadri on 10™ July 2011 at 1355 hrs was 41985 Amps.
The complete DR output is enclosed as Annex-1l (G). During a three phase bus fault at Dadri on
13™ March 2012, the fault current has been reported to be 53 kA.
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Table 3: Three phase fault level in NCR as estimated from simulation studies

Serial Voltage 3¢ Rla 3¢ Fau
No. Bus Name Level (kV) current (kA) MVA
1 DADRI-NCR 400 49.42 34240
2 MANDOLA 400 46.27 32058
3 BAWANA 400 42.91 29727
4 BALLABHGARH 400 42.32 29321
5 BAWANA-G 400 42.29 29297
6 MUNDKA 400 37.16 25747
7 GREATER NOIDA 400 36.12 25026
8 BAMNOLI 400 34.66 24013
9 MAHARANIBAGH 400 22.57 15638

The 220 kV ring in the Delhi system is already operating in split mode at Mehrauli, Pragati,
Narela due to the limitation in the switchgear capacity. It is understood that the bus split at 400
kV Mandaula and Ballabgarh are planned along with the commissioning of 765 kV system in the
Northern Region. However, in view of the present fault levels it is requested that the required
modifications in network topology may be advised for implementation at respective substations.
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Chapter 3: Transmission Constraints in Eastern Region

3.1. High loading of 400 kV Purnea - Muzaffarpur D/C during monsoon

During high monsoon, the injections from Bhutan, Teesta and NER are essentially evacuated
through 400 kV Binaguri substation. Northern Region having high demand during the monsoon
period, most of the hydro power from NER and Bhutan flows to Northern Region along Tala
Transmission System. The 400 kV series compensated Purnea i Muzaffarpur quad D/C,due to
its lower impedance, gets loaded at times beyond 900 MW per ckt. Specifically, the conditions
leading to congestion in the above corridor are as follows:

9 Monsoon ( period Mid July to October)

9 High generation at Tala, Teesta, Chukha etc.

1 High injection by North Eastern Region ( due to surplus hydro)
1 High Demand in Northern Region

In the coming monsoon at least one 200MW unit of TeestaStg-Ill is expected to be operational
by LILO of one ckt of Teesta-V i Binaguri at Teesta-lll station. This will therefore get added to
the power landing at Purnea.

400kV Purnea-Biharshariff (Quad) D/C line is under implementation by private sector. This shall
help in relieving the load on Purnea-Muzaffarpur D/C line.

3.2.  Overloading of 400 kV South Odisha to North Odisha during high hydro

In the event of good monsoon in Orissa, the surplus availability within Orissa system gets
evacuated along the above mentioned corridor. Although parallel 220 kV paths are available,
because of lower impedance path and generation disposition conditions in other utilities as well
as in Orissa, the major evacuation of power takes place through 400 kV Talcher-Rourkella D/C
and 400 kV Rengali-Baripada-Kolaghat S/C. The 400 kV Talcheri Rourkella D/C gets loaded at
times beyond 900 MW. Any outage of one of the sections between Rengali- Baripada-Kolaghat
and Talcher - Rourkela might therefore lead to a contingency in the connectivity between Orissa
system and rest of the NEW Grid. Further, 400kV Kharagpur S/S of WBSETCL, by LILO of
400kV Kolaghat-Baripada line is also in an advanced stage of commissioning. The drawal of W.
Bengal at Kharagpur is likely to increase loading of 400kV Baripada-Kharagpur section.

Specifically, the following conditions, cause congestion in this corridor/ flowgate:
1 Monsoon ( period Mid July to October)

91 High Hydro Availability in Orissa.
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1 High generation availability / surplus in Southern Region
9 High generation availability at TSTPP (both stages)

Commissioning of second 400 kV Talcher-Rourkela D/C, second circuit of 400kV Meramundali-
Mendhasal and 400kV Jamshedpur-Baripada D/C sections, is likely to provide some relief. Due
to right-of-way problem, Baripada(PG)-Jamshedpur(PG) 400kV D/C line is now planned to be
terminated at 400kV Jamshedpur S/S of DVC, where TISCO is expected to radially draw around
200MW power. With this arrangement, the relief expected in 400kV Talcher-Rourkella line
loading would be less than that had the originally planned Baripada-Jamshedpur(PG) line been
commissioned.

3.3.  High loading of 400 kV Farakka-Malda D/C during winter
Scenario likely to cause congestion in this corridor/ flowgate:
1 Winter ( period Dec to Mid Feb)
1 Low Hydro availability at Bhutan, Teesta, and North EasternRegion
1 High winter demand in Northern Region and North-Eastern Region

High drawal by Northern Region during winter causes high flow on ER-NR corridor. As hydro
availability in NER also gets depleted, high drawal by NER is also a frequent phenomenon.
These factors along with scarce hydro availability from Bhutan and Teesta cause very high
loading on 400kV Farakka-Malda D/C corridor. Tripping of one circuit followed by the other may
cause a partial system separation within Eastern Grid. The FSC at Purnea is also required to be
kept by-passed to reduce high loading at Farakka i Malda D/C.

Plan for overcoming transmission congestion : To overcome the above constraints and
strengthen the network connectivity across the Ganga river between southern and northern
parts of Eastern Region, the commissioning of following transmission scheme approved by the
Standing Committee on Transmission Planning in its meeting held on 28-12-10 needs to be
expedited:

1 Establishment of 400/220 kV, 2X500 MVA Rajarhat substation with LILO of Subhashgram-
Jeerat 400kV S/c line

1 Rajarhat-Purnea 400 kV D/C line (triple snowbird), with LILO of one circuit at Gokarna and
other circuit at Farakka.

3.4. Congestion in North Orissa to South Orissa during low hydro in Odisha

Scenario likely to cause congestion in this corridor/ flowgate:
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Winter (Dec to Feb) and Summer (Apr to Jul).

Low Hydro Availability in Orissa &Southern Region

=A =4 =4

Low demand / surplus in NR and WR
1 Low generation at TSTPP

Under such conditions SR gets a high drawal schedule, resulting in high loading of the above
mentioned lines. Operation of HYDC Talcher-Kolar bipole at its enhanced capacity (2200-2500
MW), leads to high loading of 400kV Talcher-Rourkella D/C. During off-peak, due to lesser
number of hydro machines on bar in South Orissa system, Jeypore and adjoining areas
experience voltage fluctuation.

Expediting commissioning of the second 400 kV Talcher-Rourkela D/C, Jamshedpur-Baripada
D/C, Meramundali-Mendhasal second circuit, is likely to improve this condition.

3.5. Congestion in Orissa Network
a) 220kV Budhipadar-Tarkera D/C line

Generation from 2X210 MW units of IB TPS and surplus of the order of 400-500 MW from
Vedanta and Sterlite units is getting evacuated through Budhipadar S/S in Orissa system. Due
to capacity addition in Chattisgarh, normally power flows from Chattisgarh through Budhipadar-
Korba/Raigarh lines.

This results in very high loading of 220kV Budipadar-Tarkera D/C (more than 200MW per
circuit) almost on a continuous basis. Any outage of 220kV evacuation links within Orissa or at
Korba complex, may cause cascade tripping, leading to at times islanding of the Korba complex
and West Orissa system.

Evacuation of generation from both Korba and IB-Sterlite complex also takes place through 220
kV Korba (E)-Budhipadar-Tarkera lines. All these factors cause constraint in the total transfer
capability of WR-ER corridor due to high loading of 220 kV Budhipadar-Tarkera D/C.

Plan for relieving congestion

i) Construction of 400kV Lapanga S/S by OPTCL and SEL-Lapanga-Meramundali 400kV
line shall facilitate evacuation of SEL power for Orissa, without burdening 220kV
Budhipadar-Tarkera 220kV line

ii). LILO of 220 kV Korba (E)-Budhipadar ckt 2 & 3 may be made at 400 kV Raigarh to
facilitate evacuation of generation from Korba and IB-Sterlite complex through Raigarh.

26



Operational Feedback on Transmission Constraints

b) High loading of 400kV Meramundali-Mendhasal section

Only one circuit of 400kV Meramundali-Mendhasal line has been commissioned at present, the
loading of which at times touches 400MW.Tripping of this circuit is likely to overload 220kV lines
in Orissa system and cause a disturbance.

The second circuit of 400kV Meramundali-Mendhasal line therefore needs to be expedited.
3.6. Congestion in DVC Network

Overloading of Kalyaneswari 220/132kV transformers

There has been a significant load growth at Kalyaneswari S/S of DVC in recent past. This has
resulted in continuous high loading of Kalyaneswari 3X150 MVA 220/132 kV ICTs, without any
(n-1) redundancy.

For addressing this constraint, DVC has to take urgent steps to augment the 220/132kV
transformation capacity at Kalyaneswari S/S

3.7. Congestion in JSEB system

Constraints for power evacuation from Tenughat 2X210MW power station

The evacuation of power from 2x210MW units at Tenughat takes place through
400kVTenughat-Patratu and 400 kV Tenughat-Biharshariff single circuit lines, presently charged
at 220kV. Tripping of any of these lines drastically increases the loading on the other, which
may leadto complete black out of Tenughat power station.Further, due to long outage of 220KV
PTPS-Bodhgaya T/C lines, overloading also occurs in 220kV PTPS-Hatia section, when
generation is available at Tenughat but Tenughat-Biharshariff is under outage.

POWERGRID is already executing the work of upgrading Tenughat power station and
Tenughat-Biharshariff line for operation at 400kV. In addition LILO of one ckt of 400kV Ranchi-
Maithon at PTPS / Tenughat may also be considered. This will ensure availability of alternate
evacuation route for Tenughat.

Reliability of supply to Garwa

Garwa sub-station of JSEB, caters to traction and other important loads. For meeting the full
load, this substation has to depend only on Rihand substation of UPPCL (NR). Although
alternate source for Garwa is Sonenagar of BSEB, but most of time Garwa has to avail power
from UPPCL only. Thus there is virtually no redundancy of supply for Garwa S/S of JSEB.

Commissioning of 220kV substation at Garwa along with 220kV Daltonganj-Garwa D/C line
needs to be expedited.
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3.8. Unavoidable depletion of ER ISTS and inter-regional links for voltage control

During lean hydro season and low import by NR, a number of 400kV sub-stations in
ERincluding Binaguri, Purnea, Muzaffarpur, Biharsharif, Maithon, Ranchi, Patna etc.experience
very high voltage. Even after utilizing all available resources for reactive power consumption,
the following lines are operationally required to be kept out of service to control over-voltage
conditions:

1 One circuit of 400kV Binaguri-Bongaigaon D/C, Purnea-Muzaffarpur D/C, one or more
circuits of 400kV Binaguri i Purnea Q/C, Tala i Binaguri line (I, Il & IV)

1 Kahalgaon i Biharshariff Q/C. Biharshariff i Sasaram D/C, Muzaffarpur-Gorakhpur D/C,
Biharshariff-Balia D/C, Patna i Balia D/C, Ranchi i Maithon D/C, Ranchii Sipat D/C.

Keeping these circuits simultaneously off, diminishes the network redundancy of ER grid and
makes the grid vulnerable to disturbances.

The 63 MVAR line reactors installed at Binaguri end of 400kV Tala i Binaguri I, Il and IV,

1X125MVAR bus reactor installed at Binaguri and 2X125 MVAR bus reactors installed at

Purnea have eased out highvoltage conditions at Purnea and Binaguri to a large extent.
Commissioning of second 125MVAR bus reactor at Binaguri is also under progress.
POWERGRI D 6s proposal of augmenting the shunt co
another 125MVAR reactor has been formally approved in the 8" Standing Committee on ER

transmission planning. Further, based on the recommendations of ERLDC, ERPC has approved

installation of 125 MVAR bus reactors, one each at 400kV Patna and Ranchi. Installation of

these reactors may be expedited.

3.9. Constraints in exporting power to Nepal

Nepal does not have any direct interconnection with the ISTS of E. Region. As per latest
information available from BSEB, not more than 100MW can be transferred to Nepal through
Bihar system, using existing 132kV and 33kV lines between Nepal and Bihar. This is not
adequate to meet any additional requirement of Nepal, which becomes maximum in winter,
when its hydro generation reduces to the minimum.

Future plans for enhancing export to Nepal

i). Second 132kV circuit from Gopalgunj to Bettiah T At present this line is not connected to
Bettiah S/Stn due to difficulty in bay-extension at Bettiah. Once the problem is resolved,
power can be exported to Nepal through 132kV Bettiah i Ramnagar i Balmikinagar 1
Surajpura route as there will have a double circuit in-feed to Bettiah from Gopalgun;.
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ii). 220kV Purnea(PG) i Madhopura(BSEB) D/C line, 220/132kV ICT at Madhopura, and
132kV Madhopura-Supaul-Kataiya section are under construction. Once these are
completed, the power availability at Kataiya will increase.
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Chapter 4: Transmission Constraints in Western Region (WR)

4.1. 400kV Bhilai-Koradi and Bhilai-Seoni
The flow duration curve for these lines for Oct-Dec 2011 is enclosed at Annex-III (A).
Contributory factors for high loading of 400kV Bhilai-Seoni and 400kV Bhilai-Koradi

A Low generation at Chandrapur, Koradi, Khaperkheda and Bhusawal in Maharastra
due to forced outage and in RGPPL due to gas shortage

Additional load being met at Aurangabad
Low generation at Satpura in Madhya Pradesh

Low hydro generation at ISP and Koyna

Do o Io I

Outage of TAPS-4(540MW) on AOH from 6" No v &% d a n6 1
Low demand in Eastern and Northern Region
A Wheeling of power to Southern Region

400kV Korba-Birsinghpur D/C (schedule-F e b § Bigsinghpur-Damoh D/C (Charged-Fe b 6 1 1)
and 400kV Damoh-Bhopal D/C (already commissioned) will partially relieve the loading on
400kV Bhilai-Seoni. With the commissioning of 400kV Seoni-Wardha 2™ ckt and 400kV Raipur-
Wardha D/C, the loading on 400kV Bhilai-Koradi will be relieved.

4.2. 400kV Raipur-Bhadravati T/C and 400kV Bhilai-Bhadravati S/C

The monthly flow duration curves for Oct-Dec-2011 are enclosed at Annex-1ll (B). Contributory
factors for high loading of 400kV Raipur-Bhadravati T/C and 400kV Bhilai-Bhadravati S/C are:

A Low generation at Chandrapur, Koradi, Khaperkheda and Bhusawal in Maharastra due
to forced outage/ de-commissioning of old units and delay in stabilization of new units.
Low generaton in RGPPL due to gas shortage.

Meeting of additional loads in Pune, Chakan, Lonikhand and Padhge area
Low hydro generation at Koyna

Outage of TAPS-4(540MW) on AOH from 6" No v &4fdan 611

o o Io Do

Low demand in Eastern and Northern Region
A Wheeling of power to Southern Region

In Maharashtra, work on strengthening of transmission corridors is under progress. High
capacity 400kV Raipur-Wardha D/C (Schedule-F e b 6 1 2 ) , -Pawa@fCd(@harged-J ul y 6 1 1)
will provide parallel corridor to Raipur-Bhadravati/Bhilai-Bhadravati. Even then, considering the
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demand growth in Maharashtra, the situation might be reviewed. Other suggestions for
consideration are as follows:-
o0 Expediting the 220kV outlet lines from 400/220kV Pune S/S. 3x315MVA ICTs
presently idle charged.
0 Expedition the commissioning of 400kV Raipur-Wardha D/C lines.

4.3. ICT loadings at 400kV Padhge and feeding the Mumbai metropolis

The 400/220 kV transformation capacity is proving to be one of the constraints in feeding the
Mumbai metropolis and the surrounding areas like Padghe and Kalwa. Currently, the
transformation capacity is as under:

1 Padghe (MSETCL): 3 x 315 MVA =930 MVA
1 Boisar (POWERGRID): 2 x 315 MVA = 630 MVA.

The system is (n-1) insecure to a single transformer tripping at Padghe and currently the system
is operating with automatic load throw off schemes.

Overloading of 400/220kV Padghe ICTs (3x315 MVA) also causes constraint in increasing flow
on Chandrapur-Padghe HVDC bipole. This not only increases the transmission losses but also
results in high loading of 400kV Bhilai-Koradi and 400 kV Sugen-Vapi. A 500 MVA 400/ 220 kV
ICT is under commissioning at Padghe. The same may be expedited.

4.4, ICT loadings at 400kV Vapi feeding DD and DNH

3" ICT 315MVA, 400/220kV at Vapi(PG) was agreed in the 30™ standing committee meeting
held on 8" July 2010. Order has been already placed for installation of 315 MVA ICT at Vapi
and is expected by 15 months. Meanwhile, to take care of safe loading of existing 2x315MVA
ICTs, combined import transfer capability for DD and DNH has been restricted to 980MW.
Commissioning of 3 315MVA ICT at Vapi.(schedule-Dec 612) is |l ikely to relice

4.5, High loading of 400kV Sugen-Vapi
Following are the contributory factors for high loading of 400kV Sugen-Vapi
A Low demand in Gujarat

High Demand in Maharashtra

™

Low Generation at RGPPL

T

Low Generation in Koyna

™

Low generation at Tarapur Stage-II.
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Suggestions for Consideration:-

A Expeditious Commissioning of both 400kV Gandhar-Navsari D/C and 400kV Navsari-
Boisar D/C (schedule-Oct 60 12)

A Commissioning of new 400/220 kV Navi Mumbai (POWERGRID) substation with 2 x 315
MVA ICTs and expedition of 400kV Vapi-Navi Mumbai D/C lines.(schedule-Mar 6 1 3)

With the commissioning of Mundra UMPP and around 10000 MW generation projects in Gujarat
by 2012, any skewed profile of load/generation will lead to loading on the 400kV Gujarat-
Maharashtra section even after the above circuits are commissioned. A serious problem of
ROW has also been indicated on the above sections. The Gujarat to Maharashtra section
therefore needs further augmentation.

Further problems are foreseen on the Gujarat to Maharashtra direction during off peak hours,
particularly as Maharashtra is targeting for a zero load shedding state by 2012. Similarly looking
into the generation addition in Gujarat, more lines towards Northern Region would also be
required.

4.6. High voltages in WR especially at 400kV Bhadrawati, Raipur and Raigarh

The Western region currently has 34733.5 ckt kms of 400 kV lines (Twin Moose), 1295 ckt kms.
Of 765 kV line charged at 400 kV and 701 km. of 765 kV line. The line charging MVAR is of the
order of 22828 MVAR. Against this, the compensation in the form of fixed line reactors is 8096
MVAR (36%) and 3588 MVAR in the form of bus reactors/tertiary reactor/controlled shunt
reactors (16%). As very few lines are loaded above SIL, the shunt compensation is inadequate;
this results in a situation where the system voltages run high for most of the time. On any typical
day, this leads to a situation where at least 20-25 400 kV lines are opened to control voltage.
Reliability, equipment safety are adversely affected and it is suggested that the transmission
plans might include adequate reactive power compensation. Voltage profile graphs at
Bhadrawati and Raipur at attached in Annex Il (C).

At present bus reactor installed at Raipur is (1x50+1x80) MVAR and at Bhadravati is 1x50
MVAR. More reactors are required for controlling the over voltage at these buses.
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Chapter 5: Transmission Constraints in North Eastern Region (NER)

5.1. 400/220 kV, 315 MVA ICT at Bongaigaon and Misa

At present only one 400/220 kV, 315 MVA ICT each is available at Bongaigaon and Misa Sub-
Station. During lean hydro period generation of Ranganadi, Kopili, Loktak, Khandong and
Meghalaya is low leading to high import on ER-NER link. Outage/ tripping of ICTs restricts the
import capability of NER. There is possibility of isolation of 400 kV & 220 kV systems in NER in
case of tripping of this ICT.

Second ICT has been proposed in the ATS of Kameng Hydro Project. This would address the
constraint in 400/220 kV, 315 MVA ICT at Misa.

5.2. 132 kV Dimapur i Imphal S/C Line

This line is vital for power supply to the state of Manipur as well as security of 132 kV pocket of
NER Grid. Overloading takes place mainly during peak hours of lean hydro period when
availability in 132 kV pocket (consisting of South Assam, Tripura, Manipur, Meghalaya &
Mizoram) is less due to depleted reservoir levels at Loktak & Khandong. Graphs are attached as
Annex IV (A)

400 kV Silchar T New Imphal D/C line (initially charged at 132 kV) and New Imphal sub-station
has been proposed in the system strengthening scheme of NER. This would address the
constraint in 132 kV Dimapur i Imphal S/C Line.

5.3. 132 kV Badarpur i Khlieriat S/C Line

This line is vital for power supply to the state of Tripura, Mizoram & South Assam as well as
security of 132 kV pocket of NER Grid. It gets frequently overloaded in peak hours. (refer Annex
IV (B)).

400 kV Silchar Sub-station, 132 kV Silchar i Srikona D/C and 132 kV Silchar i Badarpur D/C

lines are now under execution. This is likely to address the constraint in 132 kV Badarpur i
Khliehriat S/C Line.

5.4, 132 kV Khandong i Haflong S/C

It has been observed that 132 kV Badarpur 1 Khlieriat line overloaded in case of tripping of this
line during peak hours.

400 kV Silchar Sub-station, 132 kV Silchar 1 Srikona D/C and 132 kV Silchar i Badarpur D/C
lines are now under execution. This is likely to address the constraint in 132 kV Khandong i
Haflong S/C line.
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5.5. 132 kV Loktak T Jiribam | (Manipur)

This line is under outage since year 2002. As a result overloading of parallel circuit of CTU i.e.
132 kV Loktak 1 Jiribam Il is very common. Only a portion of this line (from Loktak i Rengpang )
is taken into service.

400 kV Silchar i New Imphal D/C line (initially charged at 132 kV) and New Imphal Sub-Station
has been proposed in the system strengthening scheme of NER. This would address the
constraint in 132 kV Dimapur T Imphal S/C Line.

5.6. Other Constraints during peak conditions
The following lines frequently get overloaded during peak hours :
i). 132 kV Ranganadi i Nirjuli S/C.
The loading on this line often goes above 80 MW during peak hours.

Feasibility Study being carried out by POWERGRID for second line of 132 kV Ranganadi i
Nirjuli line for system strengthening. This would address the constraint in 132 kV Ranganadi i
Nirjuli S/C.

i). 132 kV Khandong i Khliehriat D/C.

400 kV Silchar Sub-station, 132 kV Silchar i Srikona D/C and 132 kV Silchar i Badarpur D/C
lines are now under execution. This would address the constraint in 132 kV Khandong i
Khliehriat D/C lines

ii). 132 kV Imphal (PG) i Imphal (Manipur) S/C.

LILO of 132 kV Loktak i Imphal (POWERGRID) S/C at Imphal (Manipur) is proposed for
system strengthening. This would address the constraint in 132 kV Imphal (PG) i Imphal
(Manipur) S/C.

iv). 220/132 kV, 50 MVA ICT | at Balipara (NEEPCO) & 220/132 kV, 50 MVA ICT Il at
Balipara (Assam ).

220 kV Balipara i Depota S/C on D/C tower and 132 kV Biswanath Chariali i Sonabil i Tezpur
S/C are proposed for system strengthening. This would address the constraint in 220/132 kV,
50 MVA ICT | at Balipara (NEEPCO) & 220/132 kV, 50 MVA ICT Il at Balipara.
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Chapter 6: Transmission Constraints in Southern Region

6.1. Inter Regional constraints

On tripping of one or more poles of Talcher-Kolar HVDC link, the evacuation of Talcher Stage-Il
power to SR becomes a serious problem to the grid. Operation of Talcher-Kolar Bipole when
powerflow in it is more than 2000 MW, causes instability in the link especially at high ambient
temperatures and if Kolar 400 kV Voltage is less than 380 kV.

At present the ATC on Gazuwaka HVDC is usually in the range 0-100 MW limited by high
loading of 400 kV D/C Vijayawada-Nellore lines.

Commissioning of 400kV Vijayawada-Nellore-Tiruvalam D/C line needs to be expedited.

Uhiooh
HVDC Badrawathi /\4 i HVDC Gazuwaka
= I~ I\ P
ATC: 1)1 ' o Q{\ ATC:
ST 0-300MW

800-1000MW '
&

|
HVDC Talcher-Kolar

ATC:
2000-2500MW

ATC: :
4800-5000MW / ; o

Figure 1: Transfer Capability of SR
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Limits in import of power by SR emphasises that there is a need to synchronise SR system with
NEW grid through strong links(765kV DC) to allow large power transfers. With renewable
energy forming a significant addition to SR installed capacity, these inter connections are a vital
necessity. Hence, the SR-NEW interconnects like 765 kV Raichur-Sholapur D/C, 765 kV
Narendra_New-Kolhapur, and 765 kV D/C Hyderabad-Wardha links need to be expedited.

6.2. Transmission Constraints in Karnataka System

a. Overloading of 400 kV Gooty-Hoody and Gooty-Nelamangala, Guttur-Hiriyur-
Nelamangala corridors

With the increase in Metro loads along with full generation at Raichur, BTPS, Jindal the 400 kV
Gooty-Hoody and Gooty-Nelamangala lines are severly loaded. Gooty-Nelamangala loading is
above 750 MW routinely during peak. At these levels the N-1 safety net is absent. The loading
on Jindal- Guttur- Hiriyur- Nelamangala corridor is also quite high. With additional unit expected
at BTPS and Jindal already generating around 900MW, the 400kV BTPS-Hiriyur and evacuation
line from Jindal-Gooty are also required. The loading of Guttur- Nelamangala section is very
high as a result of full generation at Kaiga, Nagjheri and high wind generation. Even after
commissioning of BTPS second unit and 400kV BTPS-Hiriyur DC line, Hiriyur- Nelamangala
corridor could still be a bottle neck. Voltages at Nelamangala, Hoody, Somanahalli and Mysore
also tend to be low. With the Commissioning of Simhapuri, Meenakshi, Vallur and NLY2EXxp
units, the flow on these lines is expected to increase drastically. Moreover, 750 MW of MTOA
has been approved for BESCOM from June 2012-2013.

The commissioning of Madhugiri and associated lines esp. 400 kV Gooty-Madhugiri-Yelahanka
would help relieve the congestion on this sector.

b. Overloading of 220 kV Bangalore Metro Network

The 220 kV Metro network (Bangalore Urban area) is operated in radial mode to prevent
overloading of lines. This decreases the reliability of supply. Whenever there is a tripping of
400/220 kV ICTs, the loads connected to that station are also affected. About 500-600 MW load
loss has been seen in Bangalore city during five different occasions in January 2011.

The STU needs to augment the 220 kV and below network in Bangalore Metro area.
c. Overloading of 220 kV RTPS-Lingasugur T/C-BBWadi

During low generation at Kali complex and Almatti and full generation at RTPS, the loads of
Mahalingapura and BBwadi (about 600 MW) are incident on RTPS and the 220 kV RTPS-
Lingasugur -BBwadi as well as Lingasugur- BBWadi- Almatti- Bagalkote corridors. The issue
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would be partly solved with commissioning of Narendra i Mahalingapur and Chikkodi-Kuduchi
220 kV lines which are delayed.

Commissioning of the proposed 400 kV D/C Narendra-BBWadi-RTPS/Yermaras lines may also
offer some relief. The same may be expedited.

d. Overloading of 220 kV Hosur(TN)-Yerrandahalli line

This line is an interstate line with the flow normally from Hosur towards Yerrandahalli.
Yerrandahalli and Hosur are both Industrial areas. The loading on this line also causes very
high flows on Shoolagiri-Hosur 230 kV S/C line.

The Commissioning of 400 kV Electronic city station along with its 400kV and 220 kV lines
would alleviate this problem. The same may be expedited.

e. Evacuation of Sharavathy Generation

During full generation at Sharavathy (>900 MW), there is no N-1 reliability on 220 kV
Sharavathy-Shimoga lines (4 nos). Also the loading on 220 kV Sharavathy-Talaguppa D/C is
very high. With rearrangement of 220kV system and commissioning of 400kV UPCL-Hassan the
problem would be mitigated but not entirely solved.

The strengthening of the network between Sharavathy and Talguppa as well as fro Sharavathy
to Shimoga needs to be taken up.

f. Evacuation of UPCL and Varahi

After commissioning of Varahi Stage 2 Underground Power Station, the installed capacity of
Varahi is now (230MW+230MW). During peak with both stages along with UPCL 600 MW in
operation, the line loadings on 220 kV Varahi-Shimoga are at 200 MW each and generation has
to be restricted. Another 220 kV D/C line from Kemar to Shimoga is Commissioned but still
there have been many instances of UPCL units pulling out due to loss of evacuation. PCC had
recommended a SPS to overcome this issue.

The constraint might be alleviated after 400kV UPCL-Hassan DC line is commissioned. 400kV
UPCL-Kozhikode and 220 kV D/C Puttur-Mylatty can also be thought of for relieving these
constraints.

It may also be noted that 400 kV Mysore-Hassan has to be kept open to control the high loading
of 220 kV evacuation lines emanating from Sharavathy and Varahi.

6.3. Transmission Constraints in Andhra Pradesh

a. Hyderabad City Constraints
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The 220 kV Ring of Hyderabad and its in-feed links is severely stressed at certain sections. The
following 220 kV links need augmentation

i. 220kV KTS-Khammam D/C and 220 KV KTS- Shapur Nagar S/C

ii. 220 KV MamidipalliL-Sivarampalli S/C, MamidipalliL-Shamshabad S/C and
MamidipalliL- Shadnagar S/C line

iii. 220 KV Malkaram-Moulalil D/C and Malkaram- Shapurnagar D/C

The STU needs to augment the 220 kV and below network in Hyderabad Metro area.
Commissioning of 400kV ring with new 400/220 kV Yeddumailaram and strengthening of 220kV
is urgently required.

b. Srisailam Evacuation

During high generation at Srisailam Left Bank, the flow on 400 kV Srisailam-Kurnool line (103
Kms) goes up to as high as 700 MW. This situation worsens with import from WR. Usually, the
400 kV Vijayawada-Srisailam lines are kept open due to high voltage at Vijayawada station.
However, on closing these lines, the flow on Srisailam-Kurnool increases, provided the import at
Gazuwaka is high. The possibility of having an additional circuit between Srisailam Left Bank
and Kurnool or upgrading the conductor to quad Moose may be examined. The loading on this
line also causes over loading of 400 kV Kurnool-Gooty line (85 Kms). This problem is likely to
worsen when Simhapuri and Meenakshi come on bars.

Accelerated commissioning of lines associated with Krishnapattinam UMPP (which have now
been delinked from the project) would help mitigate the line loadings in this corridor.

c. 400 kV Vijayawada-Nellore-Almathy D/C line

This line is a vital link between AP and TN. The sustained loading on this line is around 580-620
MW per circuit even with NIL import from Gazuwaka and nominal generation at Vemagiri
complex. Under N-1 condition the flow on the remaining circuit touches 750-800 MW. This is a
350 km line with Reactors at both ends. Due to sustained high loadings on this line the import at
Gazuwaka is restricted depending on projected generation at Vemagiri-Nunna complex. The
problem has increased with the commissioning of Simhadri 3 500 MW unit and would worsen
with commissioning of 4™ unit in March.

After the commissioning Meenakshi and Simhapuri IPP generation at Nellore, 400kV Almathy-
Nellore will be loaded heavily. Loading on 400kV Srisailem-Karnool would also increase due to
this. However, with Generation addition at Chennai (Vallur, ETS expansion) and Neyveli-2
Expansion would mitigate the problem but would be solved with addition of parallel lines (400 kV
D/C Vijayawada-Nellore-Thiruvalam).
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d. Constraints in Coastal and South AP

The Southern and coastal AP loads have increased and with increased generation at RyTPP
the loadings on 220 kV Chinakampalli-Renigunta, Chinakampalli-Rajampet, Chinakampalli-
Kalkiri and RYTPP-Chinakampalli D/C lines is a cause of concern.

The voltages at Chittoor, Kalikiri, Renigunta and Sulurpet areas are also very low.

Evacuation of RyTPP units depends on 220 kV D/C RyTPP-Chinakampalli line. Any outage of
this line could cause tripping of all units at RyTPP on evacuation failure. APTRANSCO has
been advised by the PCC to redress this issue through a SPS.

The loadings on lines from VTS-Ongole/Podili- Nellore also pose a constraint. Lines are opened
and loads radialised which impacts 400 kV system loading also. The following 220 kV lines are
a cause for concern

9 Tadikonda-Ongole

1 VTS-PodiliS/C, VTS- Narasaraopet S/C, VTS- Tadikonda D/C
1 Nunna-Gunadala S/C , Nunna-VTS S/C

1 KTS-Khammam D/C, KTS- Shapur Nagar S/C line

The STU needs to augment these corridors.

6.4. Transmission Constraints in TN System

The Transmission constraints in TN are mainly due to ROW problems in Chennai city, Heavy
wind generation and in Coimbatore area.

a. Constraints in Coimbatore area

Coimbatore area loads are fed from Kundah on one side and Mettur on the other. During less
hydro, the lines from Mettur to Arasur (Coimbatore) get overloaded, hence some minimum
generation has to be maintained at Kundah. The Commissioning of 400/230KV substation at
Arasur has alleviated the problem to an extent. The Loading on Kundah-Thudiyalur-OK
Mandapam section is also high depending on wind injection/Hydro generation.

The STU needs to augment corridors especially for wind evacuation.
b. Constraints due to wind generation in South TN

Wind generation in TN is about 6400 MW in peak wind months (June-Sep) with peak generation
reaching about 3500 MW. Many 220 kV/110 kV lines get severely stressed during wind peak in
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Tirunelveli area. Evacuation at 400 kV level is being planned with a dedicated 400 kV station in
Tirunelveli area and LTA on existing as well as planned corridors.

The STU needs to augment corridors especially for wind evacuation.
c. S1-S2 Bid area constraints

The Southern Region Peak starts from December and ends with the onset of monsoon in June.
The peak starts with high agricultural loads in December till the middle of January when the
flows towards Tamil Nadu and Kerala (S2 Bid area Constituents) is high and causes a
constraint in S1-S2 seam. The wind in Tamil Nadu which accounts for as much as 6,550 MW of
installed capacity in Tamil Nadu and 40% of demand would be minimum during this period. A
limit was constituted in Feb 2010 after meetings with the Constituents and has been in place
since then. The limit of the flow was decided as 5000 MW and has been revised from 5300-
4000 MW depending on system conditions. The Constraint is valid even now and the typical
snapshot shows the flows on 400 kV Hosur-Salem, Bangalore-Salem and upstream at Gooty-
Nelamangala and Gooty-Hoody.
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Figure 2: SCADA Snapshot showing S1-S2 constraints

The limits and Flow gates are designed to survive the N-1 condition assuming that any of the
lines in the constrained corridor can trip and yet the risk of cascade tripping is averted. This
constraint would be overcome with the commissioning of the following:
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Generation:-

1 Koodankulam (2*1000 MW)

1 Vallur TPS(3*500 MW)

1 North Chennai Stage Il TPS (2*600 MW)

9 NLC JV at Tutucorin (2*500 MW)
Transmission Lines:-

I 400 kV Salem New-Bangalore

9 LILO of Salem-Bangalore at Hosur

9 765/400 kV Station at Madhugiri and associated transmission
Efforts are being made to accelerate these lines

The voltages in Bangalore & Chennai area are also a cause for concern and have been one of
the major factors in limiting the Available Transfer Capability across S1-S2 as well as imports
from NEW Grid.

d. Other lines which are heavily loaded and need planning
0 230 kV Shoolagiri-Hosur
0 230 kV Kundah PH4-Thudiyalur
0 230 KkV TTPS-Sipcot
6.5. Transmission Constraints in Kerala System

a. Overloading of Madakatthara (Thrissur) ICT and 220kV Idukki-LP-Madakathara
lines

The Madakathara ICTs are fully loaded and on outage of one ICT the other ICT gets
overloaded. This has to be managed with load shedding and network re-arrangement. The
commissioning of 400 kV Station at Palakkad would solve this problem. Presently, loads are
being restricted at Thrissur area to control loading. After the surrender of 220 kV Idukki-
Madakathara link, there is no N-1 reliability on the remaining Idukki-LP-Madakathara. An inter
trip scheme has been suggested to prevent cascade trips and has been implemented by KSEB.
Also Split bus operation of Idukki and L.Periyar is done to control the flows on these lines.

The Palakkad Substation and ICT would greatly relieve Madakathara ICTs. Early
Commissioning of 400 kV D/C Edamon-Cochin-Thrissur would help decongest the 220 kV
system.
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b. Northern Kerala System

AT present the North Kerala loads are largly fed from 400/220kV Madakathara and through
220kV Kadkola-Kaniyampeta link which is feeding loads of Kaniyampeta, Vadakara and Thali
paramba through split bus at Areakode and Kanhirode. These elements are highly stressed
already.

Mysore-Kozhikode line needs to be commissioned at the earliest as this line would help meet
loads in North Kerala.

A link at 220kV level from Puttur in Karnataka to Mylatty in north Kerala would help feed the
loads in North Kerala. Losses would reduce by about 20-25 MW. This has also been put up to
the standing committee of Southern Region.

6.6. ICT capacity enhancement

In 33" standing committee it was agreed to enhance the ICT capacity at many stations. But with
ICT capacity enhancement, there is also a requirement for planning of transmission system in
downstream (220kV and below).

The states also need to strengthen the underlying 220/230kV and below network to absorb the
| oads. Pl anning studies envisage | aslpwsthelbadsls espe
at present and planned for 2013-14.

Demand (MW)

Metro City 2013-14
Present
(considered in planning studies)

Hyderabad 1800 3760

Chennai 2000 3926

Bangalore 1800 3870
6.7. Other Constraints

Other than the above certain 400 kV S/C lines like Cuddapah-Kolar-Somanahalli, Cuddapah-

Chitoor-SP Budur(Chennai), Khammam-N6 Sa g ar al so need strengthening
loaded in some occasions like tripping of Talcher-Kolar bi-pole, high import from NEW Grid and
commissioning of new generation upstream (Khammam-N6 Sagar f 50 MW iusiallyd.0 O

These lines may be augmented based on the new generation that is being planned and how

they impact these lines.
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6.8. Voltage issues

Low Voltage issues: - During peak months Dec-June, the Voltages at Nellore, Chitoor, Chennai,
Mysore and Bangalore its surrounding areas face low voltages. The low voltages are at all
voltage levels.

High Voltage issues: Voltages at Vemagiri area remain very high (>415 kV) even during peak
months.At least one 400 kV line is kept open at all times to contain this over voltage. During off-
peak months the voltages cross 435 KV for sustained periods and many lines are kept open.
Many of the IPPs connected to Vemagiri are at 400 kV level and are absorbing reactive power.
GT taps were optimized and yet the problem persists. With more IPPs slated to connect in this
area Bus Reactors of sufficient capacity needs to be provided at Vemagiri. Over voltage tripping
of lines may cause evacuation issues for this generation complex. Moreover, some of the
Generator Transformers of newer units have 420kV rating on HV side. This limits the flexibility
of tap operation to the operator. All GTO0s

List of Elements to be commissioned in accelerated manner:
i. 400kV Vijayawada-Nellore-Tiruvalam DC line
ii. 400 kV Salem-Bangalore DC line
iii. LILO of existing Salem-Bangalore at Hosur

iv. 765/400 kV Station at Madhugiri and associated transmission(765kV BBwadi-Madhugiri,
400kV Madhugiri-Bangalore lines, BTPS-Madhugiri etc)

v. Krishnapatnam UMPP associated transmission system

vi. 400kV Mysore-Kozhikode DC line

vii. 400kV Edaman-Cochin DC line

viii. 400kV SS at Electronic city and associated transmission lines
ix. 400kV Yelahanka SS and associated transmission lines

X. 400kV BTPS-Hiriyur DC line

xi. 400kV Narendra-BBWadi-RTPS DC line

xii. 400kV Yeddumailaram and 220kV Hyderabad metro strengthening
xiii. ICTs as per list in Point No.6

xiv.400kV Palakkad SS and associated lines

xv. Wind evacuation system.
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Annex | (A): List of Operational Feedbacks Submitted till date

S. No.

Subject

Dated

1

Network Strengthening requirements in Eastern Regior

27" January 2009

Operational feedback on transmission constraints

5™ April 2010

Proposal for Static VAR Compensation (SVC) in SR an

24™ June 2010

2
3
4

Operational feedback on the neetbr increasing the
transfer capability towards Southern Region

29" October 2010

a1

Prioritization of elements for removal of congestion bas
on criticality and frequency of congestion

19" November 2010

Operational Feedback on Transmission Cansts

14™ July 2011

Power System Planning and Special Protection Schem

14" July 2011

Interaction of market and operational issues with planni

14" July 2011

©O| 0 N O

Dedicated lines or Transmission System

12" September 2011

Operational Feedbacn Transmission Constraint: Rep(
on Partial Grid Disturbance in Punjab on 20.07.2011

51 October 2011

11

Dedicated Transmission linesneed for a generic
treatment of such lines in case the same is shared by
or more users or operates in parallelttoee ISTS

30" November 2011

12

Operational Feedback on Transmission Constra|
Connectivity of Rajasthan System

4™ January 2012
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Annex | (B) : Incidents of double bus faults

Yoltage - kV

260

240

220

200

180

160

140

Voltage profile observed at Vindhyachal during incident of 2000 MI'W generation loss at
Rihand STPS at23:49 Hrson 1st June 2010 (40ms data plot)
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Figure3: Voltage at Vindhyachal during incident at Rihand on-0dne2010
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Voltage observed at 400kV Kanpur S/s during incident of blackout of 400kV Ballabgarh
S/s at 11:42 Hrs on 23rd August 2010 (40 ms data plot)
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Figure4: Voltage at Kanpur during the incident at Ballabgarh on-28gust2010
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Voltage Profile at Dadri during Multiple trippings at 400kV Bareilley(P.G) S/s on
12th January 2011 at 19:41 Hrs (40ms data plot)
240
[ 120ms = fault clearing time
| e——aN___

230 1 \ —
220 -

46 kV dip in R phase

"; 210 - 14 kV dip inY phase

37kV dip in B phase
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Figureb5: Voltage at Dadri durig incident at Bareilly on 1:January2011

Voltage profile at 400kV Dadri during multiple trippings and generation

300 lossat 400kV Dadri on 10th July 2011 at 13:55 Hrs (40ms data plot)
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Figure6: Voltage at Dadri during incident at Dadri on 4luly2011
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Figure7: Voltage at Kanpur during incident at Allahabad on-ldnuary 2012
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