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EASTERN REGIONAL POWER COMMITTEE

AGENDA FOR 16" TeST MEETING TO BE HELD ON 22.01.2025(WEDNESDAY) AT 10:30 HRS

1. PART-A: CONFIRMATION OF MINUTES

1.1

at ERPC Conference Hall, Kolkata

Confirmation of Minutes of 15" TeST Meeting held on 2"¢ August 2024 physically

The minutes of 15th TeST Sub-Committee meeting held on 02.08.2024 was circulated vide

letter dated 09.08.2024.

Members may confirm the minutes of 15" TeST meeting.

2. PART-B: ITEMS FOR DISCUSSION/UPDATE

2.1 Usage and sharing of OPGW for power systems applications: CEA

e The first meeting of Committee for usage and sharing of OPGW was held on 09.08.2024
(MoM attached as Annexure B.2.1.2). The Committee issued a draft report for the usage
and sharing of OPGW for usage and sharing of Optical Ground Wire (OPGW) fibers for
power system applications (attached as Annexure B.2.1.2).

e The report is in alignment with the Central Electricity Authority (Technical Standards for
Communication System in Power System Operations) Regulations, 2020, and the Central
Electricity Authority (Technical Standards for Construction of Electrical Plants and Electric
Lines) Regulations, 2022. Various aspects of OPGW usage and sharing has been

discussed below:-
> OPGW fibre core Allocation:

Type of Transmission Line Application Fiber Cores
Alloted
Double circuit (D/c) Or Single | Grid Applications 6 Fibers
Circuit (S/c) transmission line | Spare Fibers for alternate | 10 Fibers
with length greater than 30 km, | communication path for STUs /Radially
thus not requiring Line | connected feeders from GSS/Future
differential Protection. needs etc
Spare Fibers for new technology | 4 Fibers
migration
Commercial Use Remaining
fibers
Transmission line is Double | Grid Applications 6 Fibers
circuit (D/c) with length less than | Teleprotection Applications 8 Fibers
30 km, requiring Line Spare Fibers for alternate | 6 Fibers
communication path for STUs /Radially
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Differential Protection as per | connected feeders from GSS/Future
Request for Proposal (RfP) | needs
documents/as per Regional | Spare Fibers for new 4 Fibers
Power Committee’s (RPC’s) | technology migration
protection philosophy. Commercial Use Remaining
fibers
Transmission line is S/c with | Grid Applications 6 Fibers
length less than 30 km, requiring | Teleprotection Applications 4 Fibers
Line differential Spare Fibers for alternate | 6 Fibers
Protection, as  per RfP | communication path for STUs /Radially
documents/as per RPC’s | connected feeders from GSS/Future
protection philosophy. needs
Spare Fibers for new 4 Fibers
technology migration
Commercial Use Remaining
Fibers

» Sharing of OPGW between various entities

Scenario Owned/Maintained by | Fibres Commercialization
Shared | Policy
OPGW laid under ULDC | POWERGRID, for | Upto 10 | Excess fibre
scheme for ISTS and InSTS | ISTS allocation by CTU commercialization for
Lines and for INSTS 2 years with CERC
allocation by STU NoC. Renewable
every 2 years
OPGW laid by STU on InSTS | Allocation by STU Upto 10 | Excess fibre
Lines commercialization for
2 years with
SERC/SLDC NoC.
Renewable every 2
years
OoPGW laid by | Allocation by CTU with | 50% for | commercialization for
CTU/Powergrid on InSTS | STU Coordination both 2 years with
Lines INSTS SERC/SLDC NoC.
and Renewable every 2
ISTS years
OPGW laid by TSPs on ISTS | TSP, allocation by CTU | Upto 10 | commercialization for
Lines under TBCB/RTM 2 years with
Projects SERC/SLDC NoC.

Renewable every 2
years

Number of fibres shared is subject to approval of RPC. the Regional Power Committee (RPC)
must ensure prior consultation with the Power System Communication and Development
(PSCD) Division, Central Electricity Authority (CEA).
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Integration of FOTE for Differential Protection

Differential teleprotection is a vital component of power system protection, ensuring rapid
and selective fault clearance.

The communication medium is over a shared fiber or separate optical fibers using IEEE
C37.94 (herein after referred as C 37.94) protocol.

For High-Criticality and High-Voltage Lines (220 kV and above) requiring line
differential protection preference is given to dedicated or separate fiber cores for line
differential protection rather than shared fibers. If dedicated fibres are not available then
an interim setup with shared fibres can be done. However it should meet the IEC 60834
provisions.

For Lower-Criticality and Lines below 220kV differential protection may be allowed on
shared fibres via FOTE using C37.94 protocol.

Routing of OPGW and adjustments for LILO:
At Transmission Lines:

o For Main D/C lines with S/C LILO - Splice the required number of fibers for the LILO
section at the appropriate point and ensure fiber continuity for main line traffic. Only
single tower required (either M/C or D/C) with 2 earth wire peaks.

o For main D/C lines with D/C LILO - Route all fibers of OPGW from the main line
through the new substation and Splice the required number of fibers for the LILO
line at the new substation, if the new Substation is of different entity. Either 2
separate D/C towers with one earthwire peak each may be used or M/C tower may
be used.

In both cases OPGW used may use 24 Fibre Cores.
LILO adjustments at substation:

o Fiber Optic Terminal Equipment (FOTE) - Signal reconfiguration, routing
modifications, capacity upgrades, synchronization, integration with new FOTE and
Ensure compatibility with new LILO traffic.

o Relays - Reconfiguration of protection schemes, distance zone, adjustments,
differential protection tuning.

o SCADA and Telemetry - Data routing, alarm configuration, SCADA system
updates.

o Amplifiers/Signal Boosters — may require installation.

o Protection Redundancy - Ensure redundancy, perform testing and commissioning
and Verify that no single point of failure exists

Commercial utilization of OPGW Fibres.

Any commercial use must receive prior approval (NoC) from CERC/SERCs in line with
CERC (Sharing of Revenue Derived from Utilization of Transmission Assets for Other
Business) Regulations, 2020

Any entity intending to lease fiber cores for commercial purposes shall provide prior
intimation to the relevant Regional Power Committees (RPCs).

Commercialization of fiber cores may be permitted for a duration of two years, subject to
renewal thereafter at the end of each period. Additionally, the right to intervene, seek
withdrawal, or cease utilization of spare fibers must be reserved to address any emerging
grid requirements.
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» OPGW Implementation in New Transmission Projects and Upgradation Schemes

In the new transmission projects and upgradation schemes, the Planning agency should
ensure that any decision regarding deployment of fiber cores considers both present needs
and future expansions

= Planning of OPGW with a minimum of 48 fiber cores in wideband nodes to be done, as per
feasibility and requirement. For installations within city limits, OPGW may be equipped with
96 fiber cores.

= Inremotely located areas where the demand for extensive fiber optic communication does
not justify the installation of 48 fiber cores, a flexible approach is recommended.

Deliberation as per 219" OCC

< All constituents were apprised that a committee chaired by Member (Power System), CEA
has been constituted to develop guidelines on the usage and sharing of Optical Ground
Wire (OPGW) for power system applications. In this regard, valuable inputs have been
sought from all concerned stakeholders.

¢ Inputs received from ER constituents on OPGW fibre sharing summarized below:

= WBSETCL informed: Aprroximately 50% fibres used for own purpose.

DVC informed: Around one-third of the total fibres used for own purpose.

Jharkhand submitted : Only two pairs of fibres are used for communication purpose.

= Bihar intimated that major portion of the fibres is leased out for commercial use.

OPTCL apprised: Four fibres used for own purpose, 4 fibres are kept reserved while rest

are having commercial utilization.

Powergrid ER-Il informed: Three pairs of fibres are for own use while rest 9 pairs are in

commercial use.

219" OCC Decision

OCC observed that OPGW has been laid under various schemes like ULDC and various
mode by STUs and Central Sector transmission licensees.To accommodate new
generation capacity and to cater to increasing power demand there is frequent change in
network configuration like LILO of existing transmission lines or addition of new lines.This
has necessitated the sharing of existing fibores among different utilities for establishing
reliable communication.

OCC acknowledged the necessity of optimal utilization of existing OPGW fibres amongst
power sector utilities.

OCC opined that in view of implementation of line differential protectionin short lines and
emerging technologies like MPLS,etc , maximum portion of the OPGW fibres( including
spare fibres) should be kept for power sector applications.

OCC further opined that usually 24 fibore OPGW is used while 48 fibre OPGW deployed in
LILO portions of the transmission line. This existing practice may be kept unchanged.

Members may discuss.

2.2 Firewall Installation for Existing ISTS Substations: CEA
o Firewalls are not installed at existing substations of POWERGRID and some of the other
Private TSPs substations to ensure perimeter security.
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In 2021, Nodal agency for cyber security in Power Sector i.e. (Cyber Security Division of
CEA/ CISO-MoP) has issued guidelines for cyber security viz. CEA (Cyber Security
Guidelines for Power Sector), 2021. As per guidelines, following points are to be taken
care by the responsible entities:

I.  “The Responsible Entity shall ensure that every Critical System resides within an
Electronic Security Perimeter”.

II. “Has deployed an Intrusion Detection System and Intrusion Prevention System
capable of identifying behavioural anomaly in both IT as well as OT Systems”.

To ensure above requirement, CTU has prepared specification for Firewall after discussion
with CERT-Trans (POWERGRID) and CEA. After finalization of the same with CEA, CTU
started to include in the inputs to RFP documents from Nov’21 wherever applicable.

For the existing substations (under RTM & TBCB) also Firewall needs to be installed for
providing the cyber security at the ISTS integrated communication system level.

POWERGRID has submitted a list of 273 no. of existing substations for all five regions
which is attached at Annexure-B.2.2.1. Where the firewall needs to be installed.
POWERGRID has told that installation of firewall at their stations (RTM & TBCB) has a
huge cost implication which cannot be covered through O&M expenses specified by
CERC.

As per meeting held on 28.11.2023 among CTU, POWERGRID, CEA, NRPC & Grid-India,
a PoC was also proposed for testing of Power System application behaviour by installation
of Firewall (MoM of meeting attached at Annexure-B.2.2.2). As agreed during the said
meeting POWERGRID shall carry out the POC in parallel with this proposal.

Further, a committee was formed under the Chairmanship of CE (Cyber Security Division),
CEA in line with the minutes of meeting dtd. 12.04.24 convened by CEA and chaired by
Member, Power System (committee formation letter is attached at Annexure-B.2.2.3).
Later CEA vide letter dtd. 25.06.2024 (attached at Annexure-B.2.2.4) communicated that
all utilities (POWERGRID & Pvt. TBCB) are required to comply with the CEA (Cyber
Security Guidelines), 2021 and deploy Intrusion Prevention and Intrusion Detection
System. In addition, the letter stated that, as Cyber Security Regulations of CEA are in
advanced stage so there is no necessity for constitution of aforesaid committee. It is to
mention that the draft cyber security regulations are under circulation by CEA.

This agenda was deliberated in the 48" COM SR meeting held on 29.07.24 (abstract of
minutes are attached at Annexure-B.2.2.5), where MS, SRPC suggested that agenda can
be put up in the upcoming NPC meeting for deliberations. This agenda was also
deliberated in the 15" ER TeST meeting held on 02.08.2024 (abstract of attached at
Annexure-B.2.2.6), where it was suggested to put up the agenda in the upcoming NPC
meeting.

The issue need to be deliberated regarding POWERGRID and private TSPs, concerning
the booking of expenditure on the installation of firewalls and compliance with other
requirements under the CEA Cyber Security Guidelines for the Power Sector, 2021, as
well as the upcoming CEA cyber security regulations. This includes consideration of
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additional capitalization for RTM substations and treatment as "Change in Law" under the
TSA for TBCB substations, in line with the CERC order in Petition No. 94/MP/2021
Annexure-B.2.2.7).

Breakup of RTM/ TBCB substations of Powergrid in ER for Firewall requirement is given
below:

Region POWERGRID RTM S/S POWERGRID TBCB S/S

ER 44 05

Total: 49

+ For the RTM substations, expenditure of firewall installation can be booked in Add CAP
or a new scheme may be prepared. For the TBCB substations, expenses can be booked
under change in law as CERC order on petition no. 94/MP/2021.

As per deliberation in 15" TeST meeting:
CTU apprised:

e Basic architecture and tentative modalities for supply & installation of Firewall at
POWERGRID sub-stations

¢ Inrecent 48th COM-SR meeting, SRPC has opined to place this agenda in NPC.
POWERGRID also suggested that this agenda may be taken up in NPC forum for discussion.
15" TeST decision:

TeST committee opined that detailed methodology of the scheme for supply and installation
of firewall at the existing substations of Powergrid may be devised in line with yet to be finalized
CEA regulations on cyber security.

TeST committee referred the issue to NPC forum for further deliberation.

During the 15th NPC meeting held on 14.11.2024, Chairperson, NPC/CEA, advised that
the proposal of recovery of costs for firewall installation at existing ISTS substations (RTM &
TBCB) may be examined by the Power System Wing of CEA in consultation with Cyber
Security Division, CEA, F&CA Division, CEA, PSPA-I & Il Division, CEA, PCD Division, CEA,
GRID-India, RPCs, CTU and POWERGRID at the earliest.

¢ In the meeting, it was also suggested that the number of firewalls included in the proposal
should also be reviewed to ensure alignment with actual requirements.

e As per the direction from 15" NPC meeting, a meeting was convened under chairmanship
of Member (PS), CEA.

e The Key Points for Deliberation:

i. The cost of firewall installation and associated cybersecurity measures may be
managed under the TSP’s O&M expenses.
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ii.  The proposal for the installations of number of firewalls may be reviewed to ensure
alignment with actual operational and security requirements.

iii. The status of proposal for installation of firewall for STUs/Gencos/IPPs/Bulk
Consumers etc. along with integration and updation, patch management and status
of working of existing firewall system if any will be reviewed.

Members may discuss.

2.3 Guidelines on Availability for Communications Systems: ERPC

= As per Regulation 7.3 of the Central Electricity Regulatory Commission (Communication
System for inter-State transmission of Electricity), Regulations, 2017, National Power
Committee (NPC) has been entrusted to prepare Guidelines on Availability of
Communication System in consultation with RPCs, RLDCs, CTU and other stakeholders.
(Guidelines Report attached as Annex B.2.3)

= Accordingly, NPC prepared Guidelines on “Availability of Communication System” in
consultation with the stakeholders and submitted the same for approval of the
Commission. The said Guidelines was approved in January 2024 and published in public
domain as “Guidelines on Availability of Communication System” Regulations.

= Availability of Communication System adhere to Regulation 6(3) of the CEA (Technical
Standards for Connectivity to the Grid), Regulation 5(1) of the CEA (Technical Standards
for Communication System in Power System Operations) Regulations, 2020 and
Regulation 11 of the Indian Electricity Grid Code (IEGC) 2023.

As per clause 3.4 Responsibility of CTU and STU:

a) CTU (or STU as the case may be) shall be responsible for submission of the details of
communication channels including the redundant channels configured for use of voice / data /
video exchange, protection, Tele-protection / SPS to respective RLDC (SLDC as the case may
be) on monthly basis incorporating the details of new channels configured during previous
month. The total number of communication channels (N) is based on the requirement of
RLDCs/NLDC and the same would be decided in consultation with respective RPCs/NPC.

b) CTU (or STU as the case may be) shall be responsible for submission of
theperformance/availability of configured channels of the previous month to respective RLDCs
for verification by RLDCs and onward submission to respective RPC for computation of
availability of the communication system for previous month.

» Applicability of Guidelines:

= Applicable to CTU for the Communication System Infrastructure of inter-State
Transmission System.

= Applicable to STU for the Communication System Infrastructure of intra-State
Transmission System, till appropriate regulation on Communication is framed by the
respective State Electricity Regulatory Commission.

» Roles and Responsibility of CTU and STU:

= CTU (or STU as the case may be) shall be responsible for submission of the details of
communication channels on monthly basis incorporating the details of new channels
configured during previous month.
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CTU (or STU as the case may be) shall be responsible for submission of the
performance/availability of configured channels of the previous month to respective
RLDCs for verification by RLDCs and onward submission to respective RPC for
computation of availability.

CTU (or STU as the case may be) shall submit availability reports of configured channel
including the redundant channels in format prescribed by RLDC/RPC.

Communication System outages:

Outage time of communication system elements (i.e. channels) due to acts of God and
force majeure events beyond the control of the communication provider shall be
considered as deemed available.

Any outage of duration more than one (01) minute in a time-block shall be considered as
not available for the whole time-block.

Any outage of duration less than or equal to one (01) minute in a time-block shall be treated
as deemed available provided such outages are not more than ten (10) times in a day.
Since presently UNMS system is under control of the POWERGRID and it was
commissioned in December 2023 and more over said availability calculation is to be
generated from system hence it is proposed that said calculations are to be generated and
submitted by the POWERGRID to ERPC/ERLDC for further necessary action.

CTU may explain.Members may discuss.

2.4 Laying of OPGW on Transmission lines in Eastern Region: CTU
OPGW on below mentioned lines have been installed & commissioned by POWERGRID
during the period 2004- 2005. The links were commissioned by POWERGRID telecom dept
(PDT). These links mentioned at (a) to (e) are catering to ULDC operation.

(i)

(i)

(a) 400kV Prayagraj(Allahabad)—Sasaram(Length: 214.42 km)

(b) 400kV Farakka —Jeerat (Length: 219.45 km)

(c) 400kV Indravati-Rengali (Length: 377.31 km)

(d) 400kV Malda-Binaguri (Length: 217.69 km)

(e) 400kV Binagauri-Bongaigaon (Length: 103.75 km OPGW +6.75 km UGFO)

The above links are part of ISTS assets as per CERC order with conditions stipulated
at para 26(ii) vide order date 17.05.2023 i.r.o0. Petition no. 287/MP/2022 as brought
out below:

“The ownership, control and management including operation and maintenance of the
transmission system including all cores of OPGW cables, transmission towers,
substations shall continue to be vested with and controlled by the Petitioner at alll
time.”

POWERGRID was the petitioner.

It may be mentioned here that Useful life of these links of 15 years is completed as
per CERC norms. The link condition is deteriorating now and condition is declining.
Optical Attenuation has increased beyond the design limits.
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(iii)

As per discussion held with POWERGRID on dtd. 18.12.2024 and revised agenda

received from POWERGRID through email, OPGW details is modified and revised
OPGW list for laying of OPGW on these links is tabulated below:

S.N|Descriptio| Link Length Design Actual Year  ofFOTE Requirement
n approx. (km) | Attenuation(AttenuationCommissi

dB) (dB) oning

1 400kv 214.42 53.61 71.82 1 2004 Covered in Congestion
Prayagraj (+18.21) Scheme
(Allahabad)

—Sasaram

2 |400kV (84.71+ 59.21 73.43 1 2004 1 no STM-64 for Sagardighi.

Farakka - 219.45)304 (Farakka, Jeerat covered in
I (+14.62) .

Sagardighi Congestion Scheme)

Il -Jeerat

3 |400kV 377.31 94.33 122.221 2005 2 nos. STM-16
Indravqti- (+27.89) One gach at Indrava.ti
Rengali- Rengali. (Talcher covered in
Talcher AGC scheme.)

4 1400kV 367.34 52.73 75.107 2004 1 no. STM-64 for Malda.
Malda 1(176.89+190.47 (+22.37) (Binagudi, Purnea covered in
Purnea & ) Congestion Scheme)
400kV
Purnea
Binaguri

5 |400kV 239.81 25.94 78.941 2004 No requirement al
Binagauri- (+53) Bongaigaon as pel
Bongaigao POWERGRID input.

n
Total5 Approx. 2 nos.- STM 16
1503 km 2 nos. STM 64

(iv) These links are being utilised for sensitive and critical grid management data to
RLDC/NLDC from sub-stations and SLDCs. In view of above, there is need fornew
OPGW laying on above mentioned lines.

(v) POWERGRID is making regular efforts to maintain availability of these links. Any
outage will most likely have an immense impact on grid management capabilities as
these links are very important and backbone original ULDC network established for
grid operation.

(vi) As per POWERGRID there is no OPGW in LILO portion link of Farakka-Sagardihi-
Jeerat link and also need to be laid in this scheme for system reliability. For Malda-
Purnea-Binaguri link, in LILO portion 24F OPGW was laid in 2014 as informed by
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POWERGRID. However, 48F OPGW was suggested by CEA as per letter
dtd.22.11.2024 attached as Annex — B.2.4.

[ R 84. 71 Km
."J 1 II'.I (LH‘LO}

N
Farakka / jeerat
PP 219.45Km. _ __ ... >

_=¥ [ - 7
K- [ Tl 1904
16.8%~- /o -7k m
e / \— TTeaa
U Binaguri
———————————————————————————————————————————— ’
« 217.69Km

Accordingly, it is proposed that 48F OPGW may be laid on above lines along with required
FOTESs (2 no STM-64, 2 No STM-16) as mentioned above. The cost of laying OPGW on above
links approx. 1503 km is approx. Rs 84.74 Crores. It is proposed to lay OPGW as a new
scheme i.e. Eastern Region OPGW Strengthening Scheme (ERSS).

Powergrid and ERLDC may explain. Members may discuss.

2.5 Dual reporting (2+2) of ISTS stations to Main RLDC and Backup RLDC: CTU

= Presently SCADA data channels are reporting in main and backup mode (1+1) with 1 main
channel to RLDC and 1 backup channel to Backup RLDC. To increase the redundancy in
the system Grid-India requested that both main and backup channels should report to
RLDCs as well as back up RLDCs (in dual mode). In this regard meetings were held among
POWERGRID, Grid-India, CTU and CEA dated 09.05.2023 and 27.06.2023 (MoM
attached at Annexure-B.2.5.1) where dual reporting of SCADA Chanels to main RLDC &
Backup RLDC were deliberated.

= Further, CERC has issued Guidelines on “Interface Requirements” under the CERC
(Communication System for inter-State transmission of Electricity) Regulations, 2017
(Attached at Annexure-B.2.5.2) in Jan’24. Which also mandated that users shall provide
communication interfaces with multiple ports, cards, gateways etc. to avoid failure of single
hardware element.

= To meet this requirement for new ISTS stations, CTU has started to include this
requirement in the RFP inputs for the TBCB projects from Aug’23 onwards. For the existing
substations CEA-PCD vide letter dtd.22.07.2024 (attached at Annexure-B.2.5.3) also
confirms these requirement of 2+2 channels to main and backup RLDC.
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For existing ISTS sub stations, CTU has requested all the TSPs e.g. POWERGRID, Adani,
Sterlite, Indigrid, Aparaava, Renew Power etc. to provide status for readiness of 2+2
channels upto RLDC. As per inputs received POWERGRID, Indigrid, Sterlite existing SAS
gateway / RTUs needs upgradation or replacement. Further TSPs stated that this
requirement has cost implications, and they require a separate scheme to upgrade their
existing substations.

As per discussions held within CTU (Engg & Communication departments), the Engg team
suggested that as SAS upgradation comes under substation related work, this type of work
can be carried out under O&M /AddCap as no separate transmission schemes are
generally required at element level.

Agenda in this regard was also sent by CTU to NPC for deliberation and seeking their
views and issuing guidelines, however NPC is of the view, that this agenda first needs to
be put up in RPC level for consensus of all stakeholders. Thereafter CTU has forwarded
the same to all the RPCs vide letter dtd. 11.09.2024 (attached at Annexure-B.2.5.4)

Further, as per decision of 14" and 15" ERTeST meeting, POWERGRID has completed
the PoC test for Jamshedpur S/s and has submitted the draft test report. The draft PoC
report is attached as Annexure-B.2.5.5.The proposed architecture is attached in
Annexure-2.5.6.

For this purpose, four channels are to be configured - one channel for RTU-1/gateway-1
reporting to ERLDC Main-1, second for RTU-1/gateway-1 to ERLDC Main-2, third for RTU-
2/gateway-2 to ERLDC Main-1 and the fourth for RTU-2/gateway-2 to ERLDC Main-2 The
aspect of dual channel reporting has been discussed in 14" and 15™ Test Meeting, CTUIL
communication planning meeting.

These four channels are in addition to the two existing channels reporting to the present
SCADA system at ERLDC MCC and ERLDC BCC. The existing channel will remain in
service till taken over by New SCADA implementation in Eastern region which is expected
to be completed by March 2026.

Key points for deliberation:

Forum is requested to deliberate this requirement of SAS/RTU Upgradation/ Replacement
for existing substations in Additional Capitalization for RTM substations and under
Change in Law of TSA for the TBCB substations in line with CERC order on petition no.
94/MP/2021. This Agenda was discussed in 26" TeST meeting of NR also, where NRPC
stated that this requirement may be taken up in similar manner as the finalized
implementation mode of Firewall scheme by CEA NPC committee.

ERLDC and POWERGRID may explain the result of PoC to members.

All ISGS/IPPs/private transmission licensees are requested to check feasibility for dual
channel provisions at respective ends to ensure that the requirements for dual reporting of
RTUsS/SAS gateways can be achieved before commissioning of the upcoming
SCADA/EMS upgradation project. An email communication to all utilities have been shared
from ERLDC. List of dual reporting feasibility is attached as Annexure B.2.5.7

CTU and ERLDC may explain. ISGS, IPPs and Private licensees may update. Members
may discuss.
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2.6 Findings from communication audit in ER at Subhasgram Substation: ERLDC

As per regulations and NPC procedure for communication system audit , a committee
comprising of ERPC, ERLDC , WBSETCL has conducted the audit of communication system
at 400 KV Subhasgram , POWERGRID.

Key Findings are as follows:

1. Separation of approach cable and FODP for operation and commercial purpose.

2. Isolation of Control & Communication room.

3. Integration Battery Charger alarms /measurements shall be made available to SAS (if
available) or alarms shall be alarmed in common substation annunciator.

4. Third party cybersecurity audit.

Hence it is requested to POWERGRID and SLDC to comply with the above in the up-coming
communication nodes.

It is also requested to schedule the next ISTS / Critical Substation for next node of
communication audit from the following nodes as discussed in earlier meeting.

Durgapur, PG

Maithoton , PG & Maithon , DVC,
Rourkela, PG and Rourkela OPTCL
Bhubaneswar, SLDC , OPTCL

oo oo

Detailed Communication Audit report of 400 KV Subhasgram station along with compliance
reply from Powergrid ER-II is attached in Annexure-B.2.6.

ERLDC may explain. Members may discuss.

2.7 Workshop on adoption of MPLS technology in ISTS network by CTU/POWERGRID:
ERLDC

NPC vide letter ref. CEA-GO-15-14/1/2021-NPC Division/256-277 dtd. 14.09.2023,
constituted a Joint-Committee to assess Feasibility, Integration & Roll-out of MPLS in ISTS
Communication System. CEA has nominated personnel for the Joint-Committee from CEA, all
RPCs, CTU, GRID-INDIA, POWERGRID, CSPTCL-Chhattisgarh, KSEB-Kerala, RVPNL-
Rajasthan and WBSETCL-West Bengal. The previous Joint Committee Meetings have
discussed the following points:

e 15JC meeting (19 Sep. 2023) - SDH getting obsolete and Compatibility with UNMS.

e 2" JC meeting (17 Oct. 2023) - Presentations by MPLS-IP/TP vendors.

e 3"JC meeting (5 Dec. 2023) - Presentation on alternate technologies. Assessment of POC
done.

e 4" JC meeting (23 Jan. 2024) - MPLS-IP POC agreed by CISCO. N/w to be finalized for
POC.

e 5" JC meeting (11 Mar. 2024) - MPLS/OEMs/Vendor issues, Field visit of RRVPNL &
TANTRANSCO.

e 6™ JC meeting (8 Aug. 2024) - Test setup shared. Locations finalized.

In the last 7th MPLS Joint Committee Meeting held on 20.12.2024 on Virtual Mode, Draft
Report on Introduction of MPLS technology in ISTS Communication System was
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deliberated by CTU for information and discussion with all members. (MoM of 7'" MPLS Joint
Committee attached as Annexure-B.2.7)

» In view of above, it is to intimate that adaptation of MPLS technology for ISTS
communication system is in verge of finalization and expected to be finalized in the Month
of February 2025.

» Since all the SLDCs, IPPs, ISGS real time data and voice is to be integrated with respective
RLDC, a workshop is proposed to be conveyed by the POWERGRID/CTU on said
technology with emphasis on integrating constituents’ data and voice with the ISTS
communication network.

CTU may update. Members may discuss.

2.8 Strengthening of last mile connectivity of Sikkim SLDC: ERLDC

It is observed that Sikkim SLDC last mile connectivity (Aerial link /UGFO link) fails very
frequently there by ICCP links are down and non-availability of data and voice to ERLDC as
well as SLDC, it was found that 03 times there is fiber cut between Gangtok and Sikkim SLDC
(link length app. 5 Km) in last one to two months.

Moreover, as per guidelines from the technical manual for communication system, same is to
be strengthened with redundant communication links.

Hence, it is proposed to CTU to take up said issue on priority for providing alternate link (viz.
aerial cable /JUGFO / MW point to point link with proper cyber security) to said link.

ERLDC may explain. Members may discuss.

2.9 Utilizing the Asset in the Deployment of the OPGW Network: Powerlinks
Powerlinks Transmission Limited carries out O&M of EHV transmission line (220kV and
400kV) having towers spread across 3 states from West Bengal to Uttar Pradesh. In existing
transmission infrastructure, of Powerlinks in Eastern Region, is hereby requested for
installation of OPGW, which can be utilized for:

e System Integration - OPGW facilitates the integration of Supervisory Control and Data
Acquisition (SCADA) systems, which are essential for real-time monitoring, automation
and control of the electrical grid.

¢ High Speed communication/ Data Transmission - The optical fibers within the OPGW
are used for high-speed data transmission, which supports a range of communication
needs.

e Lightning Protection - OPGW is installed at the top of the transmission tower, where it
can intercept lightning and safely divert it to the ground.

» Also, as per the advisory by Central Electricity Authority dated 22.05.24
(reference attached), Central and State Sector utilities must prioritize the
implementation of the OPGW laying across its transmission network to ensure
compliance with regulatory requirements.

» Hence, to optimally utilize the existing transmission assets covering three states
with a significant line length and adhere to the compliance with regulatory
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requirements, we propose to set up OPGW network in entire line length of
Powerlinks Transmission Limited.

Details of transmission lines owned and maintained by Powerlinks

S.N. Line name Line Length (In KM)
1 Siliguri-Kishanganj Circuit-2 08.288
2 Kishanganj-Purnea Circuit 1 71.002
3 Purnea-Muzaffarpur Circuit 1 238.531
4 Muzaffarpur-Gorakhpur Circuit 1 260.399
Total Length in ER region 668.22 Km
OVERVIEW
MANDOLA POWERLINKS TRANSMISSION LIMITED LINE CAPACITY
(A JV of Tata Power & PGCIL) 3000 MW (QUAD
104318 L MEERUT(LILC) o (v @100 mw winy
£Ms
5,126 k € :000 Mw (QuAD) 1500 MW (TWIN)
29762 kms L BAREILLY ™ BAREILLY o
©so0omw uan) @150 Mw aTWIN)
266 kms © 000w uany @ 1500 MW TWIN)
“NR-ERIR © 500 mw sinGLe)
Northern Region LUCKNOW e -
245,905 kms, u GORAKHPUR.~ 4 o ' OPGW Lines owned & operated by PGCIL:
o 1. Siliguri-Kishanganj Ckt1
L L,:’ 24,05 kms, 2. Muzaffarpur-Muzaffarpur
; 3. Bareilly-Bareilly Ckt 1
| shoss MUZAFFARPUR - areilly-Bareilly Ckt
------ System within Bhutan ===~ kms. * L MUZAFFARPUR
/S 238531 kms. PURNEA -
Under PGCIL Scope J L 7 BHUTAN
Under JV Scope (DIC 400 kV) 71.002 ks, L KISHANGAN) [ (TALA)
~— Under JV Scope (DIC 220KV) | Eastern Region 98.288 ks, SILIGUR —',T -

D/C - Double Circuit
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SECTION 1 (SILIGURI-PURNEA)

Corridor- maintained by Powerlinks

PURNEA
I LILO Corridor- maintained by PGCIL
66.002 kms.
KISHANGANJ

OPGW availability maintained by PGCIL—
1. Siliguri- Kishanganj ckt.1 (93.288 ckt. kms.)

- 24 Fibers (4 utilized for Grid operation)

SILIGURI
93.288 kms.

SECTION 2 (PURNEA-MUZAFFARPUR)

24.05 kms. Corridor- maintained by Powerlinks

MUZAFFARPUR j(tﬂ)

238.531 kms.

OPGW availability maintained by PGCIL-
1. Muzaffarpur- Muzaffarpur (24.05 kms.)
- 24 Fibers (2 utilized for Grid operation)

PURNEA

SECTION 3 (MUZAFFARPUR-GORAKHPUR)
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Corridor- maintained by Powerlinks

GORAKHPUR NR

I " NR-ERIR -~

ER

OPGW availability — NIL

260.399 kms.

MUZAFFARPUR

Deliberation as per 2215 OCC:

Powerlinks briefly explained the proposal of OPGW laying on 04 no.s of 400 kV lines in line
with CEA guidelines.Presently there exists OPGW only on 400 kV Binaguri-Kishanganj line in
the vicinity and OPGW needs to be laid on all other lines as mentioned above.

2215t OCC Decision

e Since the proposed laying of OPGW shall be carried out in RTM mode, technical
requirement of the OPGW links for reliable communication needs to be ascertained.

Powerlinks may explain. Members may discuss.

2.10 Status of Eastern Region Communication Schemes awarded to TSPs.: CTU
Following communication projects have been awarded to various TSPs after approval in NCT.

Sl Project Name Award Implementing | Implementation Time Status
No. Date Agency update by
TSP
1. Scheme for OPGW laying in | 11.03. POWERGRID | 18 months Installation
400kV BokaroA- Kodarma | 2024 Completion
line. by March
2025
2. Scheme for Requirement of | 11.03. POWERGRID | 06 months Done

Additional FOTE for | 2024
redundancy at AGC locations

in ER.
3. Requirement of Additional | 22.11.2024 | POWERGRID 12 months Under
FOTE at various ISTS nodes tendering

in ER due to exhaustion of
existing capacity

4. Deployment of FOTE (SDH | 22.11.2024 | POWERGRID | 06 months Under
Equipment) and amplifier Tendering
solutions at Alipurduar S/s
end for OPGW based
communication and
Teleprotection for 400kV lines
from PHEP-Il, PHEP-I and
Jigmeling of Bhutan to
Alipurduar, India
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5. Eastern Region Expansion
Scheme-44: Supply and
installation of OPGW along
with terminal equipment at
both  ends of  Siliguri
(POWERGRID) — Kishanganj
(POWERGRID) 220 kV D/c
(HTLS) line (108 km).

22.11.2024

POWERGRID

18 months Under
Process of

Supply

Members may update.

2.11 Status of ongoing projects in POWERGRID ER-Il: POWERGRID
Following is the status of ongoing works in ULDC,ER-II under various approved projects:

A. Fiber Optic Expansion Project (Additional Requirement):

Link Name Length

(Km)

Status

Remarks

Teesta llI- 242.062

Kishanganj

Commissioned
on 28.02.2024

Work was delayed due to severe
ROW issues at various location and
non-availability of A/R in non-auto
mode due to high hydro scenario.

Rangpo- 20.727

Chuzachen

Commissioned
on 21.12.2024

Work was delayed for more than 3
years due to severe ROW issues in
section T34-T37. Matter was taken up
repeatedly with owner of TL, Sikkim
Energy & Power Dept as well as
Administration for resolution of the
issue.

There was very low ground clearance
of conductor which was the main
reason of ROW by local villagers.
However, Joint Site visit was done by
POWERGRID and Sikkim E&PD
official on 18.11.2024 to find feasible
solution to the problem. After lot of
efforts, feasible solution of low
conductor clearance was worked out
and meeting conducted with local
villagers on 09.12.2024 where they
has given consent for carrying out the
pending opgw work. Accordingly,
work re-commenced and completed
on 20.12.2024.

TLDP-NJP 82

Deleted from
Scope of the
Project

Consent rejected by
WBSETCL,Owner of the TL, for
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carrying out OPGW laying on their
line.

B. Upgradation of SCADA/RTU/SAS and Strengthening of OPGW In Eastern Region

Link Name Length Status Remarks
(Km)
Durgapur- 183.635 Commissioned
Jamshedpur on 15.12.2023
Durgapur- 157.745 Commissioned Delay due to ROW issue at sites,
Farakka on 22.06.2024 non-availability of shutdown and
entry issue in Farakka NTPC.
Rangpo-Dikchu | 32.176 Commissioned Delay due to flash flood in Sikkim in
on 11.09.2024 4" Oct-2023. OPGW installation and
equipment installation and
commissioning was hampered.
Majority of the sites are not
reachable. DCPS & Battery Bank
washed out at Dikchu HEP. Re-
supply done. There was flood
scenario again on June-2024 and
major landslide occurred on August-
2024. However, after reachability of
site on September-2024, re-supply
was done and pending work
completed and link finally
commissioned on 11.09.2024.
Site Name SAS/RTU | Status Remarks
Birpara SAS Commissioned
NewMelli SAS Commissioned
Gangtok RTU Commissioned
Binaguri RTU Commissioned
Subhasgram | RTU Work in Progress | Delay due to non-availability of shutdown.
Shutdown was issued by ERLDC in
December-2024 & January-2025 for CT-
PT integration and work of majority of the
bays has been completed. Only 2 bays
remaining. Expected commissioning by
Jan-2025.
Maithon RTU Work in Progress | Delay due to non-availability of shutdown.
Shutdown was issued by ERLDC in
December-2024 & January-2025 for CT-
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PT integration and work of majority of the
bays has been completed. Only 2 bays
remaining. Expected commissioning by
Jan-2025.

Berhampore | SAS

Commissioned Delay due to non-availability of shutdown.
Shutdown was received in December-
2024, work has been completed. SAS
commissioned on 01.01.2025.

Durgapur SAS

Considered for
keeping at SAS
Lab at Rajarhat
S/s

C. Strengthening of OPGW in Eastern Region and Inter-regional Links

Link Name Length Status Remarks
(Km)
Jamuria- 51.995 Commissioned
Ramkanali on 05.06.2023
Ramkanali- 72.074 Commissioned
CTPS on 23.03.2023
Purulia- 87.08 Commissioned
Jamshedpur on 12.04.2023
CTPS-Gola 67.639 Commissioned
on 22.03.2023
KTPS-Giridih 105.298 Commissioned
on 12.01.2024
Howrah(DVC)- 1.022 Commissioned
Howrah(WB) on 22.05.2024
Maithon- 74.125 Commissioned
Durgapur on 24.01.2024
Durgapur- 133.572 Commissioned
Sagardighi on 24.06.2024

Farakka-Purnea

179.643 Commissioned

on 24.06.2024

Farakka-
Sagardighi-
Subhasgram

331.096 Commissioned Delay due to non-receipt of

on 18.12.2024 permission from Railways and
signing of way leave agreement with
Railways for carrying out opgw work
in 02 nos. railway crossing span.
After repeated communication and
followup with Railways (Howrah
DRM, Eastern Railways), wayleave
agreement signed on 12.09.2024.
Several request was made for traffic
& power block through official
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correspondence. Work finally
completed and link commissioned on
18.12.2024.

Members may discuss.

2.12 Proposal for deletion of FOTE in Teesta-V under redundant FOTE scheme for AGC
in ER: POWERGRID ER - I
Scheme for redundant FOTE in AGC locations in Eastern Region was approved in 18" NCT.

Following is the status:

S/n | Location Region Status Remarks
1 Rangit ER-II Commissioned
2 Teesta-V ER-II Pending Proposed for
deletion from
scope of project.
3 NTPC Barh ER-I Commissioned
4 MTPS Kanti ER-I Commissioned
5 NPGC Nabinagar ER-I Commissioned
6 NorthKarnpura ER-I Commissioned
7 Talcher NTPC Odisha Projects Commissioning In
Progress
8 Darliparli NTPC Odisha Projects Commissioning In
Progress

Teesta-V NHPC vide email (copy attached in Annex B.2.12) confirmed that plant is under
shutdown and installation of FOTE is not possible and it is expected to come in operation in
2026. Hence, it is proposed for deletion of the redundant FOTE in Teesta-V from scope of this
project.

Powergrid may explain. Members may discuss.

2.13 Ensuring Accurate data and Telemetry for the Proper functioning of State
Estimator in ERLDC: ERLDC

Present SCADA/EMS in SLDCs and ERLDC has State Estimator (SE) and Real-Time
Contingency Analysis (RTCA) which are important for real time decision support for providing
any planned outage or accessing impact of any forced outage on the grid. Presently SE and
RTCA is functioning only at ERLDC and are not properly functional in SLDCs. At ERLDC it's
truncated at 220 kV levels due to poor reliability of data at 132 kV levels. Major reasons for
non-working of SE and RTCA at SLDCs and truncation at ERLDC at 220 kV level are non-
availability of reliable data and telemetry of 132 kV substations specially breaker/isolator
status. However, ERLDC is supporting states so that these can be made functional to some
extent.

Now new SCADA/EMS system implementation under ULDC Phase Il has already
commenced in Eastern Region. The new SCADA/EMS system includes several additional
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decision-support tools apart from SE/RTCA for real-time operations, of which some of
prominent ones are listed below:

e Automatic Demand Management System (ADMS)

e Load Forecasting

e Transmission Loss Sensitivity Factors (TLSF)

o Network Sensitivity Applications (LODF, GSDF, LSDF)

e Optimal Power Flow (OPF)

e Short Circuit Analysis (SCA)

e Transmission Line/Corridor Capability Monitor (TCM) for Real time ATC/TTC

calculation

e Dynamic Security Assessment (DSA)
Successful integration of these tools at SLDCs as well as ERLDC hinges on accurate data and
telemetry from 132 kV and above substations in the Eastern region.

Performance status of running RTCA for Real time outage is provided in below figure from 1%t
Dec 2024 till 15" Jan 2025 at ERLDC.

RTCA PERFORMANCE (1sT pec 2024-15TH JAN 2025 )

Unsatisfactory Results

; 52
Satisfactory Results

65

No. of Lines for Outage

During this, out of 13 results major three outages where times SE and RTCA function at
ERLDC did not provide satisfactory results due to data availability issues as quoted below. It
can be seen that, how analog as well digital status input can impact decision support tools
non-availability during real time grid operation. In coordination with SLDCs and Utilities, these
observed issues have been rectified bilaterally.

Description of | Impact on SE/RTCA | Remarks/Correctiv

DEYS SCADA/EMS Data Issue | Performance at ERLDC | e Action
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03-12-2024 | Non-update of correct | Non-Satisfactory Result | Corrected in
Status data of 400 kV | in RTCA coordination with
Meramundali Station SLDC Orissa

07-12-2024 | Data Quality issue from | Non-Satisfactory Result | Corrected in
Farakka NTPC for Analog | in RTCA coordination with
and Status Points NTPC Farakka

02-01-2025 | Partial Data availability | Non-Satisfactory Result | Corrected in
from Maithon and | in RTCA coordination with
Subhasgram POWERGRID

In view of the above, following points may be discussed:

SLDCs should utilize existing SCADA SE/RTCA tools for real time contingency analysis
and outage processing.

SCADA data telemetry monitoring and compliance status for all 132 kV and above
substations in OCC and TEST meeting of Eastern region.

All SLDCs to share the complete substation based RTU wise list and its communication
availability, integration and reporting in SLDC SCADA, protocol (101/104), RTU/SAS
upgradation plan, Communication system under planning, timeline for completion of
activities and any other relevant details

All SLDCs at present should ensure station wise checking of all analog and status point,
checking of suspected isolator/breaker status and its correction at field levels.

Ensuring integration of all required digital and analog data during new SAS/RTU
upgradation work to ensure function of these tools at SLDC level.

221 OCC Decision

OCC advised all ER constituents to ensure reliable telemetry from all 132 kV and above
stations to ERLDC for proper functioning of essential SCADA tools Real-Time
Contingency Analysis (RTCA), State Estimator (SE),etc at both ERLDC and respective
SLDCs.

ERLDC may explain. Members may discuss.

2.14 Ensuring Real-Time Data Telemetry for Newly added/Modified Transmission and
Generation Elements with ERLDC for Real time operation and SCADA/EMS Decision
support tools functioning: ERLDC

In the fiscal year 2024-25, numerous requests have been received at ERLDC from ISTS-
connected users and users under SLDC jurisdiction for the integration of newly added or
modified transmission and generation elements. However, these requests often lack
ensured real-time data telemetry prior to first-time charging.

Users are then providing undertakings from their management stating that real-time data
telemetry will be made available within a time-bound manner. Based on the undertaking,
though ERLDC has allowed charging of such elements for overall improvement of power
supply position in respective control area, but the commitment made in such undertaking
are not fulfilled.
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e This is resulting in violation of data availability commitment for reliable and secure grid
operation, affecting state estimation accuracy, and the effectiveness of the real-time
contingency analysis tool within the SCADA/EMS system at the ERLDC level.

A list of applications received in year 2024-25 where charging has been allowed based on
undertaking for data and telemetry are listed below where undertaking timelines have not been

adhered to.

Substation | Date
: . Name/Elem | mentioned for | Compliance
APIEETS | FUS Al ent Name compliance in | Status
Undertaking

Indian Main Bays of Pusauli(PG)to | 220 kV | SCADA No
Railway Durgawati(DFCCIL) Durgawati (30-10-2023)

Charging of 132 kv DMTCL
SLDC (Motlharl)-Mqtlharl D/C tr. line 132. . kv SCADA
Bihar after restoration of fallen and | Motihari (18.06.2024) No

damaged towers at loc | (BSPTCL)

122,123,124.

FTC of LILO 132KV SCADA

. 132 kv

SLDC Sonenagar-Nabinagar- Nagaruntari (02.07.2024) NoO
Ranchi Nagaruntari TL at GSS (JUSNL) and VOIP

Nabinagar (04.12.2024)

It has been informed to all users that as per the below mentioned regulations, all users,
including generating plants and transmission licensees under the control areas of RLDC and
SLDCs, must ensure the integration of SCADA and telemetry for real-time data for grid
operations at SLDC and RLDC levels as required.

e IEGC Clauses 8.2.3,8.2.4,11.1, 11.3

e CERC (Communication System for Inter-State Transmission of Electricity) Regulations
2017, Clause 7.8.i

e CEA (Technical Standards for Connectivity to the Grid) Regulations 2007, Clauses 6.3
and 6.5

e CEA (Technical Standards for Construction of Electrical Plants and Electric Lines)
Regulations 2022, Clauses 10.1.b, 40.1.c.i &ii, 43.4

e |EGC Clause 33.2, which mandates reliable and accurate real-time data for successful
state estimation and real-time contingency analysis through the SCADA/EMS system
at RLDC and SLDC levels.

In view of the above, following actions points are envisaged by all users within ERLDC
and SLDCs control areas

o Allusers within the ERLDC control areas and Eastern Region State Control areas must
prioritize the successful installation and integration of all communication systems,
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channels, and interfaces with the ERLDC/SLDC SCADA system before applying for
charging any new elements.

e Significant lead time should be provided for integration and checking of real time data
availability at ERLDC level.

Further, practice of allowing charging based on undertakings should be discouraged and to be
communicated to all users within the State control areas so that they can take up the same
during project implementation phase.

Members may discuss these issues and the necessary steps to ensure compliance and
improve real-time operations.

ERLDC may explain. Above constituents may update. Members may discuss

2.15 Non availability of SCADA telemetry in Eastern region: ERLDC

SCADA/EMS system has been installed at SLDC and RLDC and real time operators are
performing grid management activities based on real time SCADA data. Further, State
Estimation (SE) application and real time contingency analysis (RTCA) application in
SCADA/EMS system also utilize these data for decision making. It may kindly be noted
that as per clause 33.2 of IEGC 2023,

"SLDCs, RLDCs and NLDC shall utilize network estimation tool integrated in their EMS
and SCADA systems for the real time operational planning study. All users shall make
available at all times real time error-free operational data for the successful
execution of network analysis using EMS/SCADA. Failure to make available such
data shall be immediately reported to the concerned SLDC, the concerned RLDC
and NLDC along with afirm timeline for restoration. The performance of online network
estimation tools at SLDC and RLDC shall be reviewed in the monthly operational meeting
of RPC. Any telemetry related issues impacting the online network estimation tool shall be
monitored by RPC for their early resolution.”

However, it is observed that several important stations under SLDC jurisdiction in Eastern
Region are not reporting to respective SLDCs (as shown in table below) and hence ERLDC
is also not getting data through ICCP. SLDC wise list of substations is tabulated below.
Substations with voltage level 220 kV and above along with 132 kV stations (in Annexure-
B.2.15) are listed below.

Table: Area wise no of station without data telemetry as on 08-01-2025 for 220 KV and
above level.

SLDC
Responsible for
data integration

No of SS/GS without
data Telemetry

BSPTCL 07
JUSNL 09
OPTCL 05

WBSETCL 04

Page | 24 Agenda for 16th TeST meeting 22.01.2025




Table: Area wise no of station without data telemetry as on 08-01-2025 for 132 KV
level.

Constituent No of SS/GS No of SS/GS NOT
Responsible for Integrated with reporting to ERLDC
data integration ERLDC

BSPTCL 92 71
JUSNL 26 20
OPTCL 68 23

WBSETCL 91 31

DVC 29 2
SIKKIM 3 2
Cs 5 2

Detailed list of 132 kV Substation is provided in Annexure B.2.15.

Details of stations, which are not reporting or yet to be integrated at SLDC for 220 KV and
above level stations is provided below as per SLDC bifurcation:

Table: Non availability of SCADA Data Telemetry of Bihar Substations

th P
SL BSPTCL Last Reported 157 TEST Meeting
No. Status
27-02-2024, Bus and Not reporting due to
1 FATUHA_220 Feeder Data are not Node issue of RTU
reporting

Analog data partially
16-05-2024, Bus and reporting. Issue of

2 BEGUSARAI_220 Feeder Data are not communication cable
reporting which is rectifying at the
field end

27-09-2024, Bus and Bus and Status Points
3 SONENAGAR_NEW_220 Status Points are not are now reporting at
reporting Bihar SLDC

Partial data were being
reported at Bihar SLDC

Partial data were being
reported at Bihar SLDC

Partial data were being
reported at Bihar SLDC

Partial data were being
reported at Bihar SLDC

Table: Non availability of SCADA Data Telemetry of Jharkhand Substations

4 MUSAHARI_220 Reporting intermittently

5 LAUKAHI_220 12-09-2024

6 JAMALPUR_BGCL_220 Reporting intermittently

7 GARAUL_220 08-07-2024
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SL No. JUSNL Last Reported 15" TEST Meeting Status

1 BURMU_ 220 INTEGRATION IssUg | Burmu will be reporting in
- next 2 months

2 CHATRA 220 16-01-2024 Additional Time required
3 GIRIDIH_220 INTEGRATION ISSUE Additional Time required
4 GODDA_220 11-01-2023 Additional Time required
5 JASIDIH_220 01-06-2023 Additional Time required
6 GARHWANEW_220 28-02-2022 Additional Time required
7 SMARTCITY_220 27-02-2023 Additional Time required
8 DUMKA_220 22-05-2023 Additional Time required
9 CHAIBASA_220 25-10-2022 Additional Time required

Table: Non availability of SCADA Data Telemetry of Odisha Substations

SL No.

OPTCL

Last Reported

15" TEsT Meeting
Status

NALCO_220

21-04-2023

Earlier it was reporting in
101 protocol. NALCO is
in the process of data
transmission over IEC
104 protocol . 11 KM of
OPGW link is already
established. It will be
completed within 3
months

PARADEEP_ESSAR_220

10-11-2021

RTU upgradation for
data transmission over
IEC 104 is under
process. This matter has
been already taken up
with

M/s Essar.

EMAMI_220

01-11-2021

Letter from CGM (Tel),
OPTCL & SLDC has
already been issued to
EMAMI for rectification of
data link to SLDC.
EMAMI yet to respond.

PARADEEP_|OCL_220

01-11-2021

Because of obsoletion of
PLCC equipment, IOCL
has already been given

Page | 26

Agenda for 16th TeST meeting 22.01.2025




BOQ to migrate to 104
communication. Their
response is awaited

220KV Telkoi SAS has
been failed since dt
17.06.2023 due to GE
SAS gateway issue. This
matter has-been already
taken up with M/s-GE

5 TELKO_220 INTEGRATION ISSUE

Table: Non availability of SCADA Data Telemetry of West Bengal Substations

L th :
NSo WBSETCL Last Reported 15" TEST Meeting Status
1 TLDP4 220 28-08-2023 To be restored within 3
B months
TLDP3_ 220 18-05-2024 Reporting at SLDC level
KLC Bantala_220 16-07-2022 Reporting at SLDC level

Bus-1 and few Status

4 HALDIA TPP_400 . .
- Points are not reporting

Looking at above aspects, SLDCs may kindly provide a firm timeline for restoration of data
from these 220 kV and above level Substations. SLDC may kindly share the RTUs wise data
availability to ERLDC so that all substations up to 132 kV level can be integrated at ERLDC
level for New SCADA system.

ERLDC may explain.BSPTCL, JUSNL, OPTCL, WBSETCL may update. Members may
discuss.

2.16 Non-reporting stations for AMR: ERLDC
Below mentioned list of stations are not reporting to ERLDC via AMR due to certain reasons
like LAN or Communication related issue. Matter needs to be resolved at the earliest.

Sr. Utility SUBSTATION_NAME Issue Remarks

No.

1 WBSETCL New PPSP Data Not Communication/AMR
2 WBSETCL | Bidhannagar 400KV lrgﬁgrting since | issue

3 WBSETCL Subhasgram

4 WBSETCL New Town

5 WBSETCL Bidhannagar 220KV

6 WBSETCL Jeerat

7 WBSETCL Santaldihi

8 WBSETCL Sagardighi
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9 WBSETCL KLC Bantala Port not No card available
configured
10 Bihar KISHANGANJ LAN DOWN Network Issue
11 Bihar DARBHANGA LAN DOWN Network Issue
12 Bihar SIPARA Panel Shifted Network Issue
13 Bihar Khagul LAN DOWN Network Issue
14 Bihar SONNAGAR NEW(BH) LAN DOWN Lan need to restore
15 Bihar 132 KV Baisi Port not New Meter integration in-
Configured progress
16 Bihar 132 KV Raxaul Port not
Configured
17 Bihar 132 KV Kataiya Port not
Configured
18 Bihar 132 KV BalmikiNagar Port not
Configured
19 Bihar 400 KV Bakhtiyarpur Port not
New Configured
20 Bihar 132 KV RAMNAGAR Port not
Configured
21 GRIDCO 132 KV Port not Entry Permission
JALESWAR(GRIDCO) Configured
22 GRIDCO JODA(GRIDCO) LAN DOWN -
23 GRIDCO Dhulunga CMP Port not No panel
Configured
24 GRIDCO 132 KV Port not No panel
BHOGRAI(GRIDCO) Configured
25 SIKKIM 220 KV LEGSHIP Port -
POOI(SIKKIM) Configured,
Pin not
available
26 JUSNL LALMATIA(JH) LAN DOWN Network Issue

ERLDC may explain. Members may update.

2.17 Deviation in SCADA Vs SEM data: ERLDC

ERLDC publishes deviation in tie-lines data of SCADA system while comparing with SEM

meter data every week and shares it with all associated utilities and SLDCs. This is for

improvement of SCADA data accuracy and to minimize error. This helps in real time decision

support tool for deviation management and ensuring grid reliability.

Three key feeders from the shared list is being explained where SCADA data telemetry at field
level is required to be checked on urgent basis and actions are envisaged.
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Based on 02 December 2024 to 08 December 2024 data analysis for 400KV Biharsharif
- Balia circuit 1 is provided below in tabular form where the analysis of SEM Vs SCADA
revealed that Biharsharif end SCADA data need to be checked as showing high % error.
Associated plots for the same is attached.

Comparison Error % Remarks

SEM VS SCADA at Biharsharif End 28.7 Based on the analysis of

SEM VS SCADA at Balia End 3.83 error,  Biharsharif  end
: i SCADA data need to be

SCADA(Blharsharlf) VS  SCADA | 32.98 checked as it is showing high

(Balia) _ _ percentage of error.

SEM(Biharsharif) VS SEM(Balia) 8.75

Based on 09 December 2024 to 15 December 2024 data analysis for 400KV Biharsharif
- Balia circuit 2 is provided below in tabular form where the analysis of SEM Vs SCADA
revealed that Biharsharif end SCADA data need to be checked as showing high % error.

Associated plots for the same is attached in the annexure.

Comparison Error % Remarks

SEM VS SCADA at Biharsharif End 28.4 Based on the analysis of

SEM VS SCADA at Balia End 3.57 error,  Biharsharif  end
: i SCADA data need to be

SCADA(Blharsharlf) VS SCADA 32.71 checked as it is showing high

(Balia) : i : percentage of error.

SEM(Biharsharif) VS SEM(Balia) 1.29

¢ Based on 09 December 2024 to 15 December 2024 data analysis for 400KV Talcher -

Meramundali 1 is provided below in tabular form where the analysis of SEM Vs SCADA
revealed that Talcher end SCADA data need to be checked as showing high % error.

Associated plots for the same is attached in the annexure.

Comparison Error % Remarks

SEM VS SCADA at Talcher End | 9.42 Based on the analysis of error, Talcher
SEM VS SCADA at Meramundali | 1.06 end SCADA data need to be checked
End as it is showing high percentage of
SCADA(Talcher) VS SCADA | 9.45 error.

(Meramundali)

SEM(Talcher) VS| 551

SEM(Meramundali)

Plots available in Annexure-B.2.17

ERLDC may explain. Members may discuss.

2.18 Non-reporting of PMUs: ERLDC

PMU data are used at ERLDC for real-time monitoring as well as post-facto analysis of faults
and other events. At present, 7 number of physical PMUs from multiple central sector stations
are not reporting to ERLDC. Respective Utilities has been informed over mail and other

communication about these issues.

List of non-reporting Central Sector PMUs are tabulated below:-
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PMU PMU Address Station | Station Feeder(s) Issue Last

ID ID reported on
5675- ER1KISHN_PG | Kishan | KISHN_ | 400DARBH_PG | Waiting for 23-02-2024
5676 PMO0O5 ganj PG 1 configuration frame

5678- ER1KISHN_PG | Kishan | KISHN_ | 400DARBH_PG | Waiting for 23-02-2024
5679 PMO06 ganj PG 2 configuration frame

5762- ER1DARBH_P Darbha | DARBH | 400SITAM_PG2 | Waiting for 16-05-2024
5763 GPMO01 nga _PG configuration frame

5765- ER1DARBH_P Darbha | DARBH | 400SITAM_PG1 | Waiting for 16-05-2024
5766 GPMO02 nga _PG configuration frame

5226- ER1KAHAL_NT | Kahalg | KAHAL_ | 400LAKHI_PG1 | GPS lock and time- >1 year
5228 PMO1 aon NT and 2 stamp issue

5229- ER1KAHAL_NT | Kahalg | KAHAL_ | 400BANKA_PG | GPS lock and time- >1 year
5231 PMO02 aon NT land?2 stamp issue

5232- ER1KAHAL_NT | Kahalg | KAHAL_ | 400FARAK_PG | GPS lock and time- >1 year
5234 PMO03 aon NT 3and 4 stamp issue

Further, PMUs at Alipurduar and Birpara are dropping significant numbers of frames:

ERLDC may explain. POWERGRID, NTPC and DMTCL may update. Members may

discuss

2.19 SCADA Integration & Reporting Status of Transnational Tie Lines with Nepal:

ERLDC

SCADA data reporting in respect of 132 KV Kataiya-Duhabi Feeder ,132 KV Ramnagar-

Valmikinagar Surajpura Feeder is not available at ERLDC.

As per the deliberation in 14" TesT :
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BSPTCL representative apprised:

SCADA data reporting in respect of 132 KV Kataiya-Duhabi Feeder is hampered owing to RTU
malfunctioning while there is issue with PLCC i.r.0 132 KV Ramnagar-Valmikinagar Surajpura
Feeder.

14" TeST Decision:

TeST committee advised BSPTCL to resolve the persistent issues at the earliest (within 15
days) to ensure reliable reporting of important Trans-national tie lines with Nepal in SCADA.

Further IEGC 2023, Clause 11.3 states that

“All users, STU and participating entities in case of cross-border trade shall provide, in
coordination with CTU, the required facilities at their respective ends as specified in the
connectivity agreement. The communication system along with data links provided for speech
and real time data communication shall be monitored in real time by all users, CTU, STU,
SLDC and RLDC to ensure high reliability of the communication links.”

However, real time monitoring cross border power exchange is affected due to non reporting
of SCADA data of the cited stations. BSPTCL and Bihar SLDC may share the present
status/progress regarding corrective action for the data availability at ERLDC.

ERLDC may explain.BSPTCL may update. Members may discuss.

2.20 Submission of MAC/IP address of all end user communication equipment’s:
ERLDC
TeST committee in 15th TeST Meeting opined that remaining utilities may submit the details
to ERLDC in prescribed format. Status of Constituents wise list is attached at Annexure
B.2.20.

ERLDC may explain. Members may discuss.

2.21 Information on Trial Operation Certificate issued for various OPGW links and AGC
FOTE in ER: ERLDC

ERLDC issues trial operation certificates for the OPGW links in line with the length and other
parameters as approved in ERPC forum. A brief overview of the OPGW links with their
commercial operation dates provided below:

Summary of OPGW Links with DOCO.

. . Date of Link
SI.No. Name of link (Rating) Certificate boco length
1 400 KV D/C Patna-Balia Line-1 OPGW Link (24 F 31/01/2024 17.11.2023 180.45
DWSM) km
LILO portion of Biharsharif-Balia at Ara OPGW 10.192
2 Link (48 F DWSM) 29/01/2024 30.12.2023 K
400 KV BRBCL Nabinagar- Sasaram OPGW Link 81.394
3 (24 F DWSM) 02/02/2024 30.12.2023 K
4 400 KV Biharsharif- Sasaram OPGW Link (24 F 02/02/2024 25.11.2023 199.750
DWSM) km
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5 400 KV Biharsharif- Kahalgaon OPGW Link (24 F 02/02/2024 25.11.2023 233.234
DWSM) km

6 LILO portion of 400kV Angul- GMR OPGW Link (24 26/03/2024 15.02.2024 30 km
F DWSM)

7 765 KV Gaya-Varanasi OPGW Link (24 & 48 F 04/03/2024 92.01.2024 310.186
DWSM) km

8 400 KV DURGAPUR - JAMSHEDPUR OPGW Link 28/05/2024 15.12.2023 183.635
(24 F DWSM) km

9 400 KV DURGAPUR - MAITHAN OPGW Link (24 F 28/05/2024 24.01.2024 74.125
DWSM) km

10 400 KV TEESTA 11l - KISHANGANJ OPGW Link (24 F 28/05/2024 29.02.2024 242.062
DWSM) km

11 400 KV Durgapur - Farakka OPGW Link (24 F 25/07/2024 92.06.2024 157.745
DWSM) km

12 400 KV Durgapur - Sagardighi OPGW Link (24 F 25/07/2024 92 06.2024 133.572
DWSM) km

13 400 KV Farakka - Purnea OPGW Link (24 F 25/07/2024 24.06.2024 179.643
DWSM) km

32.176

14 400KV Rangpo - Dikchu OPGW Link (24 F DWSM) 18/11/2024 11.09.2024 km
765 KV Jharsuguda - Dharamjaygarh OPGW Link 148.603

15 (24 F DWSM) 08/10/2024 30.08.2024 Km

16 400 KV Rourkela-Raigarh OPGW Link ERLDC has given consent to WR.

17 400KV Rangpo - Chuzachen OPGW Link (24 F 16/01/2025 91.12.2024 20.727
DWSM) km

Details of AGC FOTE enclosed at Annex-B.2.21.This is for information to the TeST
committee.

ERLDC may elaborate. Members may note.
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Annexure B.2.1.2
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To,
As per list enclosed

Subject: Committee to formulate comprehensive guidelines for the usage and sharing of
optical fibersof Optical Ground Wire (OPGW) for power system applications—reg

HEISY / Sir,

The first meeting of the Committee to formulate comprehensive guidelines for the usage and
sharing of optical fibers of OPGW for power system applications was held viaVC (MS Teams)
on 09.08.2024 (Friday).

The Minutes of the meeting are enclosed herewith.

PCD Division, CEA acknowledges the prompt furnishing of written inputs by SRPC, NERPC and
CTU. The same has been examined and will be incorporated in the Draft report.

Encl: As above

YagHd/Y ours’ faithfully,

(SK Maharana)
Chief Engineer (PCD)
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1.1

1.2

1.2.1.

Minutes of the first meeting of the Committeeto for mulate comprehensive guidelinesfor the
usage and sharing of optical fibers of OPGW for power system applications held on
09.08.2024

List of participantsis attached at Annexure-A

Member (Power Systems), CEA welcomed the Committee members and highlighted that on
account of absence of any uniform framework regarding usage and sharing of OPGW fiber cores
laid on transmission lines, several issues have been raised. This Committee has been constituted
to develop comprehensive guidelines for the usage and sharing of optical fibersin power system
applications. In thisfirst meeting, the focus will be on reviewing current practices followed across
various STUs to optimize fiber usage for power system operations. The Committee's Terms of
Reference are to resolve discrepancies in fiber routing, usage, and sharing.

Deliberations held:

Need of Guidelines, Allocation Requirements and Sharing Scenarios

CTU made a detailed presentation on the recent issues pertaining to sharing of fibers that
necessitates the formulation of uniform guidelines. It stated that arriving at a uniform decision for
similar issues pertaining to usage of fibers and sharing in different regions and with different
stakeholders becomes difficult on account of absence of any uniform framework. The following
issues that have been dealt in recent times were presented by CTU:

(1) Issues in sharing of requisite number of OPGW fibers by the main line owner after the
reconfiguration of main line on account of LILO (Line In Line Out) by the different
Licensees.

(2) Non uniformity in fiber sharing among different TBCB licensees.

(3) Inconsistency in fiber sharing between ISTS licensee and STUs for data communication
and line protection purposes.

(4) Conflicts in sharing of OPGW fibers laid under Unified Load Dispatch and
Communication (ULDC) scheme on Intra-State lines and ownership issues post expiration
of useful life of fiber.

(5) Non availability of spare fibers post damage of fiber core being used for ULDC purposes.

(6) Sharing of fibers of distribution licensee for ISTS and STU data communication purpose.

Key pointsthat emerged:

(1) Theissues are being temporary mediated, as of now, at Regional Power Committee (RPC
level. However, in the absence of uniform guidelines, arriving at a decision in different
cases becomes difficult.

(2) Centra Electricity Regulatory Commission (Sharing of Revenue Derived from Utilization
of Transmission Assets for Other Business) Regulations, with prior intimation, permits the
transmission licensee to utilize its transmission assets for other businesses. However, there
is a caveat that transmission assets utilised for other businesses shall not, in any manner,
adversely affect inter-State transmission of electricity.
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(3) Crucial aspect of Inter State Transmission of electricity is the real time operation and
monitoring of grid for which backbone communication network comprising of OPGW
fibersisapre-requisite.

(4) Asfar as utilization of fibers of OPGW is concerned, grid operation and reliability are the
top most priority and needs to override all other business uses.

(5) CERC, whileapproving the use of transmission systems, including OPGW, for commercial
purposes, mandates that the safety and security of substations and transmission lines must
be maintained. Any security breach is unacceptable and must be reported to the
Commission immediately. This underscores the critical need for robust security measures
when commercializing or sharing ISTS assets among different entities.

(6) The issues arising out of inconsistencies in usage of OPGW fibers and sharing needs a
streamlined approach. The technical aspect regarding how many fibers need to be kept
reserved for grid monitoring, operation and protection purposes (hereafter referred to as
power system application) and how many may be allowed for commercial business uses
will be covered in Committee’s Report and Guidelines. If still the issue arises, resolution
needs to be mediated initially on mutual basis followed by escalating it at RPC level. If
still unresolved, CEA needs to be approached. Any difference in interpretation of CERC
Regulations and commercia grievances arising out of it, can be taken up at CERC level.

(7) Uniform principle and approach for catering to sharing of OPGW fibers amongst
Powergrid (ULDC scheme fibers), TBCB licensees and STU’s can be finalized by the
Committee. However, sharing of Underground Cable of DISCOMs for grid operation
purposes needs separate discussion, with the participation of representatives of DISCOM.

(8) STUsvary intheir practices and opinions on the number of fibersto be reserved for power
system applications while ensuring network redundancy. Generally, most of the STUs
reserve six fiber cores—two for primary use, two for standby, and two as spares—to meet
grid operation needs, excluding differential teleprotection requirements.

(9) While planning the transmission scheme itself or while going for upgradation of OPGW
fibers, enhanced number of cores can be planned, based on the opportunities of
commercialization in that region.

(10) The entity leasing out the OPGW fiber core on commercial basis, while formalizing the
commercial arrangement needs to reserve the right to intervene, seek withdrawal or cease
utilisation of spare fibers. if the utilization of the same for other commercia purposes
adversely affects the grid operation in any manner.
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Decision taken:

(1) All the members to submit in written the current practice being followed vis-a-vis their
view on the following:

a) Number of fibers to be reserved for power system applications, clearly stating
number of fiber cores required for speech, data communication and for catering to
teleprotection application including the spare fibers to be kept in case of any
damage; future reconfiguration or sharing of OPGW infrastructure among ISTS and
STU asrequired.

While stating the current practice and requirements, members to specify the current
OPGW network configuration (whether Multiplex Section Protection (MSP) or
Sub-Network Connection Protection (SNCP) protocol is being used)

b) Number of OPGW fiber core to be planned while planning the new transmission
scheme or carrying out existing communication infrastructure upgradation.

c) Principle of sharing of fiber cores of OPGW among Powergrid (owner of ULDC
fibers), STU’s and ISTS licensees (Powergrid as well as other TSPs).

(2) CTU , Powergrid and Gridindia to submit their inputs in respect of need of utilization of
underground fiber optic cable (UGFO) of DISCOMs for grid operation purposes. A
separate meeting to be convened with the DISCOMsto deliberate upon principle of sharing
of underground fiber optic cable (UGFO) laid by DISCOMs. CTU, Powergrid and GRID
INDIA to mobilise their resources to compile the cases requiring the DISCOM’s
cooperation and coordinate with DISCOMs for the above meeting.

1.2.2. Integration of Fiber Optic Terminal Equipment (FOTE) for differential protection in
accor dance with the C37.94 protocol

Key pointsthat emerged:

(1) Need for differential protection arises for transmission lines of short length , primarily at
220 kV level and below . However, sometimes, after reconfiguration on account of LILO
of long lines, the need for differential protection on one of the sections arises.

(2) While STU’s like GETCO have implemented Fiber Optic Termina Equipment (FOTE)
based Differential protection utilizing the bandwidth itself; however utilities and licensees
like TANTRANSCO, KSEBL and Powergrid carry out the same using separate fiber cores.
For differential protection of a single feeder, 2 pair of fibers are utilized for differential
protection after accounting for redundancy.

(3) Powergrid highlighted one of the use cases wherein M/s Kalam Transmission Limited
(KTL) after LILOIng of Pugalur (HVDC) — Pugalur (HVAC) line of Powergrid at Kallam
Pooling Station (PS) initially implemented differential protection on 400 kV D/C Pugalur
(HVDC) - Karur PS section (less than 30 km) using 6 separate fibers. However,
subsequently, they followed-up with OEM(s) for carrying out suitable modifications in
relay and FOTE to enable differential protection through FOTE over C37.94 protocol.
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Decision taken:

(1) Powergrid to submit a report based on use case of LILO of Pugalur (HVDC) — Pugalur

(HVAQC) line of Powergrid at Kallam PS pertaining to operational nuances and efficiency
of carrying out Fiber Optic Terminal Equipment (FOTE) based differential protection in
accordance with C37.94 protocol.

(2) The Committee while finalizing the number of fibers to be reserved for power system

applications will take into account the length of the line and the feedback from the
operational experience of the above used case.

1.2.3. Uniform mechanism of routing of OPGW fibers in case of LILO/reconfiguration of the
transmission line.

)

)

3

(4)

()

(6)

Key pointsthat emerged:

As per current practice, STU’s like GETCO follows the practice of routing al the fiber
cores of OPGW through the LILO node instead of partially splicing the same. However, in
cases when few fiber cores of OPGW on the main line are leased out on commercial basis,
those commercialized cores are not spliced and are left intact.

ISTS Licensees like Powergrid carry out routing of al the fiber cores through the LILO
nodein case of LILO of D/clineasit involves dismantling of few towersaswell. However
for S/c line, they opt for partial splicing.

While carrying out routing of fibers through the LILO node, it needs to be ensured that
FOTE installed at all the nodes are compatible.

In case of LILO of the main line a a new node, there are two approaches that can be
followed for communication of data and speech signals of new node. Firstly, either the
same fibers carrying the communication data of the main line be provisioned to carry the
communication data of the new node as well. Second approach is to alocate the separate
fiber pairs to the licensee/party implementing the new S/stn and LILO.

With the implementation of Unified Network Management System (UNMS), the necessity
to opt for FOTE of same make may be done away with. However, interoperability of FOTE
of different makes and their compatibility to integrate with UNMS will be required.

While routing the fibers through LILO node, link budget requirement needs to be
maintained. TSP implementing the new node needs to provide new suitable optica
interfaces/cards in the FOTE at existing nodes as well, in case the link budget requirement
isnot met with the existing Optical interfaces.
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Decision taken:
(1) All themembersto submit their views regarding the mechanism of routing of OPGW fibers

in case of LILO/rerouting is taken up on any existing transmission line. The suggestion
needs to be made in light of the fact that routing philosophy will also impact the number
of fibersto be kept reserved for future LILOs.

1.3. With the above key points and corresponding decisions, the meeting concluded with a note that all
the members will actively contribute in providing the inputs. Based on the inputs received, CEA
will circulate a draft Report which will be deliberated in the next meeting.

The meeting ended with thanks to the chair.
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Draft Report of the Committee to formulate compr ehensive guidelines for the
usage and sharing of optical fibers (OPGW) for power system applications

1.

1.1

1.2

2.

I ntroduction

This report provides a comprehensive framework for the usage and sharing of Optical Ground
Wire (OPGW) fibers across power system applications, with the goal of creating a unified
approach for fiber alocation that meets the diverse needs of grid operations, system protection,
and authorized commercial use. It establishes principles for effective resource allocation,
maintaining sufficient redundancy to support future requirements, such as L oop-In-Loop-Out
(LILO) expansions, network reconfiguration and scalability to accommodate evolving
operational demands.

In alignment with the Central Electricity Authority (Technical Sandards for Communication
System in Power System Operations) Regulations, 2020, and the Central Electricity Authority
(Technical Sandards for Construction of Electrical Plants and Electric Lines) Regulations,
2022, this report provides uniform guidelines to ensure a secure and resilient communication
infrastructure. These guidelines are designed to support seamless communication across wide-
band nodes, extending to Load Dispatch Centers (LDCs). By fostering a consistent approach to
fiber sharing and all ocation, this report intends to promote interoperability and efficiency across
multiple entities and users within the power system, ensuring reliable and uninterrupted
communication which is critical for grid stability and operations.

Allocation Requirements

OPGW fiber cores must be allocated in a way that ensures grid security, future scalability, and
opportunities for commercial use, while maintaining redundancy.

Case 1: Doublecircuit (D/c) Or Single Circuit (S/c) transmission linewith length greater
than 30 km, thus not requiring Line differential Protection.

Fiber

Category Allocation Remarks

For communication applications essential for real-

. L , time grid management and operation (such as

Grid Applications 6Fibers  lscADA data, VoIP, PMU, AGC etc). Thisincludes

2 Main, 2 Standby and 2 spare fiber cores
SpareFibersfor alternate Reserved in case of Intra-State / Inter-State
communication path for Utilities/ TSPY1SGS/IPPs require main/aternate
STUs/Radially connected |10 Fibers ||OPGW based communication path OR
feedersfrom GSS/Future reconfiguration/LILO requirement whicharises
needs etc alongwith differential protection requirement.
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Fiber
Category Allocation Remarks
Reserved for simultaneous migration to new
Spare Fibersfor new 4 Eibers technology such as Packet based communication
technology migration network. Thisincludes 2 Main and 2 Standby
fibers.
Excess fibers that can be leased that too with the
Commercial Use Remaining |right reserved to intervene, seek withdrawal or
fibers cease utilisation of spare fibersin case the grid
requirement arises.

Total Allocation: Minimum of 20 fibers for grid applications per OPGW installation.

This allocation ensures that the highest priority is given to grid stability and protection of system
aspect, with adequate spare fibers to ensure system resilience and future scal ability.

Case 2: Transmission lineis Double circuit (D/c) with length lessthan 30 km, requiring Line
Differential Protection as per Request for Proposal (RfP) documents/as per Regional Power

Committee’s (RPC’s) protection philosophy.

Fiber
Category Allocation Remarks
For communication applications essential for real-
. N : time grid management and operation (such as
Grid Applications 6Fibers |lscADA data, VoIP, PMU, AGC etc). This
includes 2 Main, 2 Standby and 2 spare fiber cores
For Differential Teleprotection, 4 Fibers are
Teleprotection Applications |8 Fibers  |[required for asingle feeder. Accordingly, 8 Fibers
foraD/cline.
Spare Fibersfor alternate Reserved in case of Intra-State/ Inter-State
communication path for Utilities/ TSPYISGS/I1PPs require main/alternate
STUs/Radially connected 6 Fibers  |OPGW based communication. As the transmission
feedersfrom GSS/Future lineis short, no future L1L O/reconfigurations
needs envisaged.
Spare Fibersfor new Reserved for simultaneous migration to new
technoloav miar ation 4 Fibers  |{technology such as Packet based communication
dy mig network. Thisincludes 2 Main and 2 Standby
Excess fibers that can be leased that too with the
Commercial Use Remaining |[right reserved to intervene, seek withdrawal or
fibers cease utilisation of spare fibersin case the grid
requirement arises.




Total Allocation: Minimum of 24 fibers for grid applications per OPGW installation. No scope
of leasing out the fiber coreif the OPGW is 24 Fiber core. Leasing out of fibers, in above caseg, is
possible if OPGW with more than 24 fiber coresis provided.

Case 3: Transmission line is S/c with length less than 30 km, requiring Line differential
Protection, as per RfP documents/as per RPC’s protection philosophy.

Fiber
Category Allocation Remarks
For communication applications essential for real-
. o , time grid management and operation (such as
Grid Applications 6Fibers  lscADA data, VoIP, PMU, AGC etc). This
includes 2 Main, 2 Standby and 2 spare fiber cores
. o , For Differential Teleprotection, 4 Fibers are
Teleprotection Applications |4 Fibers required for asingle feeder.
fgggﬂ?;ﬁ;ﬁr 2:? fr(l)?te Reserved in case Intra State / Inter State
. P , Utilities TSPY1SGS/IPPs require main/aternate
STUs/Radially connected 6 Fibers OPGW based ication. Aslineis<h
feeders from GSS/Future communication. Aslineis short, no
future LI1L O/reconfigurations envisaged.
needs
Reserved for simultaneous migration to new
Spare Fibersfor new 4 Eibers technology such as Packet based communication
technology migration network. Thisincludes 2 Main and 2 Standby
fibers.
Excess fibers that can be leased that too with the
. , rights reserved to intervene, seek withdrawal or
Commercial Use 4 Fibers

cease utilisation of spare fibersin case grid
requirement arises.

Total Allocation: Minimum of 20 fibers for grid applications per OPGW installation.

3. Sharing Scenarios

The table below outlines how fibers will be shared between entities for different transmission
lines, ensuring that fibers are alocated equitably and securely across CTU, STUs, and other

private transmission licensees.

Scenario Management Fiber Sharing Commerc_l alization
Entity Policy
IL)Jr%F;rGYJVL IE)a(':d Presently owned  ||Upto 10 Fibers, based on ||Excess fiber cores can be
Scheme on 1STS and maintained by |requirement, to be shared ||[commercialized for up to
Lines POWERGRID. with STU’STSPsfreeof |2 yearswith CERC NoC.




Scenario

M anagement

Fiber Sharing

Commercialization

RPC*.

Entity Policy
Allocationto be  ||cost, subject to approval of |Can be renewed after 2
managed by CTU. ([RPC*. years.
ii) OPGW Laid Presently owned Upto 10 Fibers, based on Excessflpe( cores can be
T requirement to be shared | commercialized for up to
Under ULDC and maintained by || " h licensees/oth 5 ith ;
Schemeon Intra-  IPOWERGRID with ISTSlicen other years with NoC from
i . ' STU’s/TSPs free of cost, ||CERC/SERC/SLDCH#, as
State L ines Allocation to be subject to approval of licable. Can be
(INSTS) managed by STU. |21t to 2P appicadle.

renewed after 2 years.

iii) OPGW Laid by
STUson Intra-

Allocation to be

Upto 10 fibers, based on
requirement, to be shared
with ISTS Licensee for
seamless ISTS

Excessfibers can be
commercialized for 2
years with NoC from

iv) OPGW Laid by
CTU/Powergrid on
Intra-State Lines

managed by CTU
with STU

case, requirement of
|STS/Intra State entails
more than 50 % quota, the

StateLines managed by STU. communication free of SERC/SLDCH#. Can be
cost, subject to approval of |renewed after two years.
RPC*.
50% fibers reserved for
ISTS operations and 50%
Allocation to be for Intra-state Operation. In Commercialization for 2

years with NoC from
SERC/SLDCH#, renewable

coordination. same to be shared free of  |€VEY 2 years.

cost subject to approval of

RPC*.
v) OPGW Laid by ||[Owned and Upto 10 Fibers, based on e
TSPson ISTS maintained by reguirement, to be shared gxocn;z?irggslﬁgg} ?cf)m
Linesunder TSPs. Allocation to||with other ISTS licensees/ CERC, renewable every 2
TBCB/RTM be managed by STU’s free of cost, subject ’
Projects CTU to approval of RPC*. years.

*While approving fiber-sharing proposals, the Regional Power Committee (RPC) must ensure
prior consultation with the Power System Communication and Development (PSCD) Division,
Central Electricity Authority (CEA).

# NoC from SERC’s will be applicable for such Intra-state lines wherein SERCs have established
regulations for sharing revenue from the utilization of transmission assets for other businesses.

If such Regulations do not exist and STUs adopt alternative methods to commercialize their fiber
optic infrastructure such as leasing agreements, in such cases, NoC from SLDC will be required




4.1.

4.2.

4.3.

4.4,

Integration of FOTE for Differential Protection

Differential teleprotection is a vital component of power system protection, ensuring rapid
and selective fault clearance. The choice of communication medium, whether |IEEE C37.94
(herein after referred as C 37.94) protocol over a shared fiber or separate optical fibers,
significantly impacts the reliability and performance of this protection scheme.

The choice between C37.94 compliant FOTE and separate fiber cores for differential
teleprotection depends on avariety of factors, including line length, voltage level, criticality,
and network conditions. While C37.94 can be a cost-effective solution for certain applications,
separate fibers offer superior reliability and faster fault clearance, making them the preferred
choicefor critical transmission lines, especially at higher voltage levels.

The Regional Power Committees (RPCs) generally prioritize a reliable and dedicated
communication link for line differential protection to ensure the integrity and security of
protection signals, especially given the criticality of fast and accurate fault detection for power
system stability.

While specific practices may vary depending on the line’s voltage level, length, and criticality,
however, in order to guarantee reliable communication for line differential protection systems,
the Committee recommends the following provisions:

ICondition

IRecommendation |Reason |

High-Criticality and High-
Voltage Lines (220 kV and
above)
differential protection

Asper IEC 60834, which governs
teleprotection equipment, the
RPCs lean towards using
communication setups that meet
high reliability and availability
standards, favoring separate
fibersto reduce signal attenuation
and improve rdiability for
critical protection.

Preference to dedicated or
separate fiber cores for line
ling|differential protection rather than
shared fibers.

requiring

Multiplexing protection signals

Lower-Criticality or lines
with Voltage below 220 kV
requiring line differential
protection

Line differential protection may
be allowed on shared fibers via
Fiber Optic Termina Equipment
(FOTE) wusing the C37.94
protocol

over ashared fiber can be a cost-
effective solution, particularly
when the risk of latency and
interference is lower due to
shorter transmission distances
and moderate fault current levels.

High-Criticality and High-
Voltage Lines (220 kV and

Above) requiring line
differential protection.
However, constraint in

Line differential Protection
using C37.94-compliant FOTE
over shared fiber may be

By ensuring reliable and timely
communication, C37.94-
compliant FOTEs can contribute
to meeting the requirements of
|EC 60834.




ICondition

IRecommendation

HReason

availability
Optica fibers.

of  separate

condition:

allowed with the following

The setup must meet the
provisions of IEC 60834
regarding speed, security,
and dependability
standards under real-time
conditions.

5.1.

Routing of OPGW Fibersduring LILO

In case of Loop-In-Loop-Out (LILO) of transmission lines, routing OPGW fibers must be

done in a way that preserves the operational integrity of the grid’s communication
infrastructure. Key recommendations are elucidated in table below:

Main Line LILO OPGW Fiber Configuration|| Remarks
and LILO |Tower Type| Installation |[Routing/Splicing| Adjustments
Configuration Requirement in New in Existing
Substation Substations
Main Line: M/c OR D/c |Install 24 F -Route required |- Configure  |[Independent
D/c, 24-Fiber | Tower OPGW on No. of fibers only||protection OPGWsfor
OPGW; SIC ||(Single both earthwire |through the new |schemesand |each linefor
LILO Tower for |peaksi.e same (|substation. datatransfer | enhanced
Loop In and ||[Nos. of OPGW systems to separation and
Out) with  ||asthat of main ||-Splice the accommodate |reliability.
two Earth  |lineon both  |[required number |the new line
wire peaks |learth wire of fibersfor the |and substation
peaks. LILO section at
the appropriate  |-Ensure fiber
point. continuity for
main line
traffic
Main Line: Two Install 24F -Route all fibers |- Configure  ||[Dual OPGW
D/C, 24-Fiber |Separate OPGW i.e of OPGW from |protection ensures
OPGW; D/C |D/C Towers ||same Nos. of  |[the main line schemesand |redundancy
LILO (Separate  |fiber coresas |{through the new |datatransfer |and protection
Loop Inand |that of main  ||substation. systemsto with selective
Out) line on one accommodate |[routing and
splicing.




Main Line LILO OoPGW Fiber Configuration|| Remarks
andLILO |Tower Type| Installation |[Routing/Splicing| Adjustments
Configuration Requirement in New in Existing
Substation Substations
earthwire peak |-Splice the the new line
per tower. required number (land substation
of fibersfor the
LILOlineat the
new substation, if
the new S/stnis
of different
entity.
Main Line:||Multi- Install 24 F|-Route all fiberg|Adjust relay||[Ensures dual-
D/C, 24-Fiber|Circuit OPGW on both/jof OPGW from||protocols and||path
OPGW; D/C|Tower earthwire the man lingFOTE redundancy for
LILO peaks i.e same|through the newjconfigurations |high-voltage
Nos. of OPGW/||substation. to account for|applications
as that of main additional with  critical
line on both|-Splice the|nodes. data and
earth wire|required number protection
peaks. of fibers for the need
LILO line at the
new substation, if
the new S/stnisof
different entity.

5.2. Whenever a Transmission Licensee implements a Loop-In-Loop-Out (LILO) arrangement on
an existing transmission line, adjustments must be made in the existing Substations,
including Fiber Optic Terminal Equipment (FOTE), relays, and other protection
equipment to ensure seamless integration and reliable protection.

Tablesummarizing L1L O adjustmentsin existing Substations

requirement.

upgrades, synchronization,
integration with new FOTE,
supply of necessary optical
interfaces to meet link budget

| Equipment |  AdjustmentsRequired || Details
Fiber Optic Terminal Signal reconfiguration, routing ||Ensure compatibility with new
Equipment (FOTE) modifications, capacity LILO traffic, enhance capacity if

required, and synchronization

with relays.

Relays

Reconfiguration of protection
schemes, distance zone

Modify relay settings for fault
detection across LILO, adjust




Equipment | AdjustmentsRequired || Details |

adjustments, differential impedance settings, and back-up
protection tuning. coordination.

SCADA and Telemetry Datarouting, alarm Integrate new LILO substation
configuration, SCADA system | datainto SCADA, configure
updates. additional alarmsfor LILO

events.

Amplifiers/Signal Boosters ||Installation if required, signal Ensure strong signal levels
quality testing. across LILO paths, perform

attenuation checks.

Protection Redundancy Ensure redundancy, perform Verify that no single point of
testing and commissioning. failure exists, conduct fault

simulations, and document
updated settings.

5.3. The entity undertaking the LILO installation and commissioning of the new substation shall
ensure that all necessary adjustments, interfaces, and configuration support are implemented
to maintain seamless data communication and reliable operation of protection schemes
without signal degradation or loss. It isincumbent upon this entity to provide comprehensive
support to the owner of the existing substation, facilitating integration and ensuring that all
configuration and interoperability requirements are met to uphold continuous, high-integrity
signal transmission and effective protection functionality across the network.

6. Commercial Utilization of OPGW Fibers

6.1.

6.1.1.

6.1.2.

6.1.3.

OPGW fibers not required for grid operations purpose can be leased for commercial
purposes, provided the grid security is maintained. The following conditions govern
commercia use:

Regulatory Oversight: Any commercial use must receive prior approva (NoC) from
CERC/SERCs in line with CERC (Sharing of Revenue Derived from Utilization of
Transmission Assets for Other Business) Regulations, 2020.

Prior communication: Any entity intending to lease fiber cores for commercial purposes
shall provide prior intimation to the relevant Regional Power Committees (RPCs). This
will enable the RPCs to get assessed and confirmed that there are no anticipated
requirements or expansion needsfor grid operation within the next five years. Thismeasure
will ensure that critical resources remain available for system reliability and operational
demands.

Fiber Allocation for Commercial Use: 4 fibers out of 24 fiber core OPGW, as the case
permits, based on Allocation requirements detailed at Para 2 above, may be alocated for
commercial purposes, with afocus on ensuring that these fibers do not interfere with grid
operations. Commercialization of fiber cores may be permitted for aduration of two years,
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subject to renewal thereafter at the end of each period. Additionaly, the right to intervene,
seek withdrawal, or cease utilization of spare fibers must be reserved to address any
emerging grid requirements. This ensures that critical infrastructure needs are prioritized
and met effectively.

Should an entity identify significant potential for commercialization of fiber in a specific
area or seek to maximize revenue generation, it may consider deploying 48-core OPGW.
However, it is mandatory that the entity provides prior intimation and adheres strictly to
the CERC Revenue Sharing Regulations to ensure compliance and aignment with
regulatory requirements.

6.1.4. Monitoring: Continuous monitoring of system will be implemented to ensure that

7.

7.1.

1.2.

7.3.

1.4.

8.

commercia usage of fibers does not compromise the grid’s operations.

OPGW Implementation in New Transmission Projects and Upgradation
Schemes

In the new transmission projects and upgradation schemes, the Planning agency should ensure
that any decision regarding deployment of fiber cores considers both present needs and future
expansions, balancing the infrastructure's capability with associated costs.

Planning of OPGW with a minimum of 48 fiber cores in wideband nodes to be done, as per
feasibility and requirement. For installations within city limits, OPGW may be equipped with
96 fiber cores to facilitate usage by DISCOMs, SLDCs, RLDCs, and NLDC for last-mile
connectivity, contingent upon the load-bearing capacity of the line. This approach will
accommodate any additional future requirements, including Loop-In-Loop-Out (LILO)
configurations or increased capacity utilizing the same Right of Way (ROW).

In contrast, in remotely located areas where the demand for extensive fiber optic
communication does not justify the installation of 48 fiber cores, a flexible approach is
recommended. In such instances, areduced number of fiber corestailored to the specific needs
and anticipated communication requirements may be installed.

This strategy will facilitate the establishment of a robust, scalable communication network

while maintaining efficiency and responsiveness to evolving operational needs across all
arees.

Conclusion

8.1. These guidelines aim to establish a standardized approach to the allocation and sharing of

Optica Ground Wire (OPGW) fibers across power system applications, ensuring secure,
reliable, and scalable communication infrastructure that meets both present and future grid
requirements. By implementing uniform principles for fiber alocation and usage, entities

9



9.1.

9.2.

9.3.

9.4.

9.5.

across the power sector—including CTU, STU, DISCOMs, SLDCs, RLDCs, and NLDCs—
can achieve consistent and efficient communication system for grid operations, protection,
and commercia applications. These guidelines provide a clear and standardized framework
for the allocation and sharing of Optical Ground Wire (OPGW) fibers, balancing the
commercia prospects of fiber usage with the imperative of maintaining secure, reliable, and
scalable grid operations.

9. Brief of Recommendations for Adoption

Uniform Fiber Allocation

Entities should adhere to this fiber allocation guidelines/framework for grid operations, ensuring
designated fibersfor essential communication and protection. Excess fibers may be designated for
commercial use, subject to periodic review and regulatory oversight, thereby maximizing resource
utilization without compromising the grid stability.

Compliance with CEA Regulations

All implementations should align with the CEA (Technical Standards for Communication System
in Power System Operations) Regulations, 2020 , CEA (Technical Standards for Construction of
Electrical Plants and Electric Lines) Regulations, 2022, CERC Interface Requirements and CEA
Cyber Security Guidelines, to promote standardized, high-quality communication infrastructures
across the power transmission networks.

Scalability for Future Needs

In areas with high potential for future growth or within city limits, entities are encouraged to install
OPGW with 48/96 fiber cores to provide sufficient capacity for last-mile connectivity, future
expansions, and LILO requirements, leveraging the Right of Way (ROW) effectively.

Commercial Usage Protocol

Fiber cores available for commercial use should be limited to two-year leasing terms and further,
as the case may be. Any commercial usage should have the necessary NoC from CERC or SERC,
and the rights to cease utilization should remain with the grid-operating authority to prioritize
emerging grid needs.

Coordination and Monitoring

For LILO implementations and OPGW installations in new and upgraded transmission schemes,
the entity responsible for instalation of the same must provide continuous support to existing
substations, facilitating configuration adjustments and ensuring reliable data transfer. Continuous
monitoring is recommended to assess the impact of commercial use and maintain high standards
of operational reliability.
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These recommendations will ensure that all stakeholders in power system communication can
operate within a unified framework, promoting efficiency, compliance, and grid security.
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Annexure-B.2.2.1

S.No. |Substation Region |Voltage leve State RTM/TBCB
1/JHYDERABAD SR-1  [400/220kV Telangana RTM
2INAGARJUNSAGAR SR-1  [400/220kV Andhra Pradesh RTM
3|KADAPA (765 GIS ext) [SR-I |765/400/220kV |Andhra Pradesh RTM
4|MUNIRABAD SR-1  [400/220kV Karnataka RTM
5|GOOTY SR-I  |400/220kV Andhra Pradesh RTM
6|GAZUWAKA SR-1  [400/220kV Andhra Pradesh RTM
7|[KHAMMAM SR-1  [400/220kV Telangana RTM
8| VJAYAWADA SR-1  [400/220kV Andhra Pradesh RTM
9|VIZAG HVDC SR-I |HVDC B2B Andhra Pradesh RTM

10|[NELLORE SR-I  |400kV Andhra Pradesh RTM
11{WARRANGAL SR-I  [400/220kV Telangana RTM
12]NELLORE PS (765 kV) |SR-I  [765/400kV Andhra Pradesh RTM
13|RAICHUR (765 kV) SR-1  [765/400kV Karnataka RTM
14| KURNOOL (765 kV) SR-1  [765/400kV Andhra Pradesh RTM
15(NP KUNTA SR-I  |400/220kV Andhra Pradesh RTM
SRIKAKULAM (765 kV
16|GIS) SR-1  [765/400kV Andhra Pradesh RTM
17 VEMAGIRI (765 kV GIS) SR-1  [765/400kV Andhra Pradesh RTM
NIZAMABAD (765 kV)
18|GIS SR-1  [765/400kV Telangana RTM
MAHESHWARAM
19((765 GIS) SR-I  |765/400kV Telangana RTM
20{C'peta(765 KV)-TBCB SR-I  |765/400kV Andhra Pradesh TBCB
21|BANGALORE SR-II  |400/220kV Karnataka RTM
MADRAS
22|(Sriperumabdur) SR-I  |400kV Tamil Nadu RTM
23|SALEM SR-II  [400kV Tamil Nadu RTM
24|UDUMALPET SR-II  [400/220kV Tamil Nadu RTM
25|TRICHUR SR-II  [400kV Kerala RTM
26|MADURAI SR-II  [400/220kV Tamil Nadu RTM
27|TRICHY SR-1I  [400/230 kV Tamil Nadu RTM
28|KOLAR AC SR-I  |400/220kV Karnataka RTM
29|KOLAR HVDC SR-II [HVDC Karnataka RTM
30]HOSUR SR-II  [400/220kV Tamil Nadu RTM
31|HIRIYUR SR-1I  [400/220kV Karnataka RTM
THIRUVANAN-
32|THAPURAM SR-1I  [400/220kV Kerala RTM
33INARENDRA SR-II  [400/220kV Karnataka RTM
34]MYSORE SR-II  [400/220kV Karnataka RTM
35|THIRUNELVELI SR-II  [400/230 kV Tamil Nadu RTM
36|KALIBANDHAPATU SR-II  [400/230 kV Tamil Nadu RTM
37|KARAIKUDI SR-II  [400/230 kV Tamil Nadu RTM




38|PUGALUR (Karur) SR-II  [400/230 kV Tamil Nadu RTM
39|HASSAN SR-II  [400/220kV Karnataka RTM
40(PUDUCHERRY SR-II  [400/220kV Pondicherry RTM
41|ARASUR SR-II  [400/230 kV Tamil Nadu RTM
42 (KOCHI SR-II  [400/220kV Kerala RTM
43|PALLAKAD SR-II  [400/220kV Kerala RTM
44|BIDADI SR-II  |400/220kV Karnataka RTM
45|TIRUVALEM SR-II  |765/400kV Tamil Nadu RTM
46(TUTICORIN PS SR-II  [400kV Tamil Nadu RTM
47\INAGAPATTINAM SR-II  |400kV Tamil Nadu RTM
48(KOZHIKODE SR-II  [400/220kV Kerala RTM
49 MADHUGIRI (TUMKUR) SR-II  |400/220kV Karnataka RTM
50|KUDGI SR-II  [400kV Karnataka RTM
DHARMAPURI (SALEM
51(PS) SR-II  [400kV Tamil Nadu RTM
52|PAVAGADA SR-II  [400/220kV Karnataka RTM
53|YELAHANKA SR-II  [400/220kV Karnataka RTM
54| THIRUNELVELI SR-II  [400/230 kV Tamil Nadu RTM
55(Pugalur HVDC SR-II  |HVDC Tamil Nadu RTM
56(Pugalur GIS SR-II  [400kV Tamil Nadu RTM
57|TRISSUR HVDC SR-II |HVDC Kerala RTM
58| TRISSUR GIS SR-II  [400kV Kerala RTM
5S9|PURNEA (220) ER-I |220/132kV Bihar RTM
60|BIHARSHRIFF ER-I  |400/220kV Bihar RTM
61{JAMSHEDPUR ER-I  |400/220kV Jharkhand RTM
62|SASARAM (765 kV) ER-I  |765/400/220/132Bihar RTM
63|SASARAM HVDC ER-I |HVDC B2B Bihar RTM
64|NEW PURNEA ER-I  |400/220kV Bihar RTM
65|ARA (220) ER-I |220/132kV Bihar RTM
66|MUZAFFARPUR ER-I  |400/220kV Bihar RTM
67|PATNA ER-I  |400/220kV Bihar RTM
68| RANCHI ER-I  |400/220kV Jharkhand RTM
69|GAYA (765 kV) ER-1  |765/400/220 kV |Bihar RTM
70|BANKA ER-I  |400/132 kV Bihar RTM
71 RANCHI(NEW) (765 kV) ER-I  |765/400 kV Jharkhand RTM
72|LAKHISARAI ER-I  |400/132 kV Bihar RTM
73|CHAIBASA ER-I  1400/220kV Jharkhand RTM
74| KISHANGANIJ (GIS) ER-I  |400/220kV Bihar RTM
75|CHANDWA (GIS) ER-I  |400kV Jharkhand RTM
76|DALTONGANJ ER-I  |400/220/132 kV |Jharkhand RTM
77|Chandauti ER-I  1400/220/132 kV |Bihar TBCB
78|Sitamarhi ER-I  |400/220/132 kV |Bihar TBCB




79|BIRPARA ER-II |220/132 kV West Bengal RTM
80|SILIGURI (220) ER-II |220/132 kV West Bengal RTM
81|MALDA ER-II  |400/220/132 kV [West Bengal RTM
82|DALKHOLA (220) ER-II |220kV West Bengal RTM
83|DURGAPUR ER-1I  |400/220kV West Bengal RTM
84/ MAITHON ER-1I  |400/220kV West Bengal RTM
8S|NEW SILIGURI ER-1I  |400/220kV West Bengal RTM
86|GANGTOK (132) ER-II |132/66 kV sikkim RTM
87|SUBHASHGRAM ER-1I  |400/220kV West Bengal RTM
88| BERHAMPUR ER-1I  |400/220kV West Bengal RTM
89|RANGPO (GIS) ER-1I  |400/220kV sikkim RTM
NEW MELLI (220 kV
90|GIS) ER-1I |220kV sikkim RTM
91|ALIPURDUAR HVDC ER-II [HVDC West Bengal RTM
92|ALIPURDUAR ER-1I  |400/220kV West Bengal RTM
93|RAJARHAT ER-1I  |400/220kV West Bengal RTM
94Medinipur ER-1I |765/400 kV West Bengal TBCB
95|INDRAVATI ODISH4400kV ODISHA RTM
96| RENGALI ODISH4400/220kV ODISHA RTM
97|JEYPORE ODISH4400/220kV ODISHA RTM
98|ROURKELA ODISH4400/220kV ODISHA RTM
99|BARIPADA ODISH4400/220/132 kV [ODISHA RTM
100|BOLANGIR ODISH4400/220kV ODISHA RTM
101[KEONJHAR ODISH4400/220kV ODISHA RTM
102|TALCHER HVDC ODISH{HVDC ODISHA RTM
103 JHARSUGUDA (765 kV) ODISH/765/400kV ODISHA RTM
104| ANGUL (765 kV) ODISH/765/400kV ODISHA RTM
105|PANDIABILI (GIS) ODISH4400/220kV ODISHA RTM
106|HAFLONG (132) NER [132kV Assam RTM
107|SALAKATI (220) NER [220/132kV Assam RTM
108[AIZWAL (132) NER [132kV Mizoram RTM
109{JIRIBAM (132) NER |[132kV Manipur RTM
110[KUMARGHAT (132) NER [132/33kV Tripura RTM
111|NIRJULI (132) NER |132/33kV Arunachal Pradesh |RTM
112{IMPHAL (132) NER [400/132 kV Manipur RTM
113|MISA(400) NER [400/220kV Assam RTM
114|DIMAPUR (220 GIS) NER [220/132kV Nagaland RTM
115|BALIPARA(400) NER [400/220/132 kV |Assam RTM
116|BADARPUR (132) NER [132kV Assam RTM
117|KHLERIHAT (132) NER |132kV Meghalaya RTM
118[BONGAIGAON NER [400/220kV Assam RTM
119{ZIRO (132) NER |132/33kV Arunachal Pradesh |RTM
120{SILCHAR (400) NER [400/132 kV Assam RTM




121[MARIANI NER [400/220kV Assam RTM
122|MOKOKCHUNG NER [220/132kV Nagaland RTM

BISHWANATH

Assam

123|CHARIALI NER [400/132 kV RTM

BISHWANATH Assam
124|CHARIALI (HVDC) NER |HVDC RTM
125|ROING (132) NER |132/33kV Arunachal Pradesh |RTM
126|TEZU (132) NER |132/33kV Arunachal Pradesh [RTM
127[NAMSAI (132) NER [132/33kV Arunachal Pradesh |RTM
128|Mleriat (132 kV GIS) NER |[132kV mizoram RTM
129[BASSI NR-I  [400/220kV Rajasthan RTM
130|BALLABHGARH NR-I [400/220kV haryana RTM
131[MANDOLA NR-I  [400/220kV utter pradesh RTM
132[DADRI HVDC NR-I |[HVDC utter pradesh RTM
133|HISSAR NR-I  [400/220kV haryana RTM
134|BHIWADI NR-I [400/220kV Rajasthan RTM
135|MEERUT (765 kV) NR-I [765/400/220kV |utter pradesh RTM
136|BAHADURGARH NR-I [400/220kV haryana RTM
137 MAHARANIBAGH (GIS) NRI l400220Kv delhi RTM
138 KANKROLI NR-I  [400/220kV Rajasthan RTM
139|KOTA NR-I |400/220kV Rajasthan RTM
140[ROORKEE NR-I  [400/220kV Uttarakhand RTM
141|BHINMAL NR-I [400/220kV Rajasthan RTM
142| GURGAON (GIS) NR-I  [400/220kV haryana RTM
143|BHIWADI HVDC NR-I |[HVDC Rajasthan RTM
144[SONEPAT NR-I  [400/220kV haryana RTM
145|KOTESHWAR (GIS) NR-I |765/400kV Uttarakhand RTM
146[NEEMARANA NR-I  [400/220kV Rajasthan RTM
147|SIKAR NR-I [400/220kV Rajasthan RTM
148[JAIPUR SOUTH NR-I  [400/220kV Rajasthan RTM
149|MANESAR (GIS) NR-I [400/220kV haryana RTM
150[BHIWANI (765 kV) NR-I [765/400/220kV [haryana RTM
151[JHATIKARA (765 kV) NR-I |765/400kV delhi RTM
152[JIND NR-I  [400/220kV haryana RTM
153|KOTPUTLI NR-I |400/220kV Rajasthan RTM
154|BAGPAT (GIS) NR-I  [400/220kV utter pradesh RTM
155|SAHARANPUR NR-I |400/220kV utter pradesh RTM
156/ DEHRADUN NR-I  [400/220kV Uttarakhand RTM
157|AJMER (765 kV) NR-I |765/400kV Rajasthan RTM

CHITTORGARH (765 Rajasthan
1581kV) NR-I |765/400kV RTM
159|TUGLAKABAD (GIS) NR-I  [400/220kV delhi RTM
1601765/400 KV Badla (S/s)  |[NR-I [765/400/220kV [Rajasthan RTM




161]765/400 KV Bikaner NR-I [765/400kV Rajasthan RTM
162|KISHENPUR NR-II [400/220kV Jammu & Kashmir |RTM
163|MALERKOTLA NR-II  [400/220kV Punjab RTM
164|MOGA NR-II [765/400/220kV |Punjab RTM
165|WAGOORA NR-II  [400/220kV Jammu & Kashmir |RTM
166|ABDULLAPUR NR-II |400/220kV haryana RTM
167|NALLAGARH NR-II  [400/220kV Himachal Pradesh |RTM
168|JALANDHAR NR-II [400/220kV Punjab RTM
169|PATIALA NR-II  [400/220kV Punjab RTM
170|KAITHAL NR-II |400/220kV haryana RTM
171|AMRITSAR NR-II  [400/220kV Punjab RTM
172|FATEHABAD NR-II [400/220kV haryana RTM
173|LUDHIANA NR-II  [400/220kV Punjab RTM
174|CHAMBA NR-II [400/220kV Himachal Pradesh |RTM
175|PANCHKULA NR-II  [400/220kV haryana RTM
176|]SAMBHA NR-II |400/220kV Jammu & Kashmir |RTM
177 PARBATI PS / BANALA NRAIT 14002206V Punjab RTM
178|NEW WANPOH NR-II  [400/220kV Jammu & Kashmir |[RTM
179|HAMIRPUR NR-II [400/220kV Himachal Pradesh |RTM
180|KURUKSHETRA NR-I  [400/220kV haryana RTM
KURUKSHETRA haryana
181{(HVDC) NR-I [HVDC RTM
KALA Amb 400 KV GIS Himachal Pradesh
182|(TBCB) NR-II  [400/220kV TBCB- InvIT
183|DRASS GIS NR-1II 220/66 kV  [J&K SLTS
184|KARGIL NR-II 220/66 kV  [J&K SLTS
185|KHALSTI NR-1II 220/66 kV SLTS
186|KEH NR-II 220/66 kV  |Laddakh SLTS
187|AGRA (765 kV) NR-III |765/400/220kV |utter pradesh RTM
188|KANPUR NR-III [400/220kV utter pradesh RTM
189 VINDHYACHAL HVDC NR.II [HVDC B2B Madhya Pradesh RTM
190|RIHAND HVDC NR-III ([HVDC utter pradesh RTM
191|ALLAHABAD NR-III [400/220kV utter pradesh RTM
192|MAINPURI NR-III [400/220kV utter pradesh RTM
193] GORAKHPUR NR-III [400/220kV utter pradesh RTM
194| LUCKNOW NR-III [400/220kV utter pradesh RTM
195|BALIA NR-III [765/400kV utter pradesh RTM
196|RAEBAREILLY NR-III |220/132kV utter pradesh RTM
197|BAREILLY NR-III [400kV utter pradesh RTM
198|SITARGANJ NR-III |220/132kV Uttarakhand RTM
199|PITHORAGARH NR-III [220/132kV Uttarakhand RTM
200|BALIA HVDC NR-III |HVDC utter pradesh RTM




201 {FATEHPUR NR-III |765/400/220kV |utter pradesh RTM
202|LUCKNOW New NR-III |765/400kV utter pradesh RTM
203|SOHAWAL NR-III |400/220kV utter pradesh RTM
204|SHAHJAHANPUR NR-III {400/220kV utter pradesh RTM
205|BAREILLY New NR-II [765/400kV utter pradesh RTM
206|AGRA (HVDC) NR-III |HVDC utter pradesh RTM
207|VARANASI NR-III |765/400kV utter pradesh RTM
208|KANPUR New NR-IIT |765/400kV utter pradesh RTM
209(ALIGARH NR-III |765/400kV utter pradesh RTM
210|ORAI NR-IIT |765/400kV utter pradesh RTM
211{BHADRAWATI WR-I [400/220kV Maharastra RTM
212|CHANDRAPUR HVDC (WR-I |HVDC B2B Maharastra RTM
213|RAIPUR WR-I [400/220kV Chattishgarh RTM
214|MAPUSA WR-I [400/220kV Goa RTM
215|BHATAPARA WR-I [400/220kV Chattishgarh RTM
216|RAIGARH WR-I [400/220kV Chattishgarh RTM
217{WARDHA WR-I |765/400/220kV [Maharastra RTM
218|SEONI WR-I [765/400/220kV [Madhya Pradesh |RTM
219(SOLAPUR WR-I |765/400/220kV [Maharastra RTM
220|PUNE (TALEGAON) WR-I [400/220kV Mabharastra RTM
221|PARLI WR-I (400/220kV Mabharastra RTM
222|BILASPUR WR-I |765/400kV Chattishgarh RTM
223|RAIPUR (DURG) PS WR-I |765/400kV Chattishgarh RTM
224|RAIGARH (KOTRA) PS |WR-I [765/400kV Chattishgarh RTM
95 RAIGARH (TAMNAR) PS WRA |765/400Kv Chattishgarh RTM
226|AURANGABAD WR-I |765/400/220kV [Maharastra RTM
227\DHARAMJAYGARH WR-I |765/400kV Chattishgarh RTM
228|PUNE New WR-I [765/400kV Mabharastra RTM
229|CHAMPA PS WR-I |765/400kV Chattishgarh RTM
230|KOLHAPUR WR-I [400kV Mabharastra RTM
231{CHAMPA (HVDC) WR-I |HVDC Chattishgarh RTM
232|PADGHE WR-I |765/400kV Maharastra RTM
233|WARORA WR-I |765/400kV Mabharastra TBCB- InvIT
234|PARLE TBCB WR-I |765/400kV Maharastra TBCB- InvIT
235|Raigarh HVDC WR-I |HVDC Chattishgarh RTM
236|ITARSI WR-II [400/220kV Madhya Pradesh  |RTM
237|JABALPUR WR-II [400/220kV Madhya Pradesh  [RTM
238 DEHGAM WR-II [400/220kV Gujarat RTM
239|SATNA WR-II |765/400/220kV [Madhya Pradesh |RTM
240 KHANDWA WR-II [400/220kV Madhya Pradesh  |RTM
241|BOISOR WR-II [400/220kV Mabharastra RTM
242(VAPI WR-II [400/220kV Gujarat RTM
243|GWALIOR WR-II |765/400/220kV [Madhya Pradesh |RTM




244|BINA WR-II |765kV Madhya Pradesh  |RTM
245|RAJGARH WR-II |1400/220kV Madhya Pradesh  |RTM
246|DAMOH WR-II 1400/220kV Madhya Pradesh |RTM
247|PIRANA WR-II 1400/220kV Gujarat RTM
248[SHUJALPUR WR-II 1400/220kV Madhya Pradesh |RTM
249|BHACHAU WR-II |1400/220kV Gujarat RTM
250[NAVSARI WR-II |1400/220kV Gujarat RTM
251|INDORE WR-II |765/400/220kV [Madhya Pradesh  [RTM
252{JABALPUR PS WR-II |765/400kV Madhya Pradesh |RTM
253|KALA WR-II |1400/220kV Gujarat RTM
254MAGARWADA WR-II 1400/220kV UT of Daman & DiyRTM
255[VINDHYACHAL PS WR-II [765/400kV Madhya Pradesh  |RTM
256]VADODARA WR-II |765/400/220kV [Gujarat RTM
257|BETUL WR-II |1400/220kV Madhya Pradesh  |RTM
258 REWA WR-II 1400/220kV Madhya Pradesh |RTM
259(Bhuy;j WR-II |765/400/220kV [Gujarat RTM
260|Banaskantha WR-II |765/400kV Gujarat RTM
261|Radhanesda (Vav) WR-II |400/220kV Gujarat RTM
765/400/220 kV Fatehgarh-|NR-I  |765/400/220 Rajasthan RTM
262(11
263 765/400/220 kV Bhadla-II NRI |765/400/220 Rajasthan RTM
2641765/400 kV Jeerut ER-II |765/400 West Bengal TBCB
265[765/400 kV Khetri NR-I [765/400 Rajasthan TBCB
266(400/220132 kV Saharsa ER-I  |400/220/132 kV |Bihar TBCB
267(400/220 kV Dwarka NR-I |400/220kV Delhi RTM
268[Sambhal NR-IIT {400/220/132 kV |Uttar Pradesh TBCB
269(Bhu;j-11 WR-II |765/400/220 Gujrat TBCB
270|Guna WR-1I |1400/220kV Madhya Pradesh  |TBCB
271(Bhind WR-II |220/132 Madhya Pradesh |TBCB
272|Jauljivi NR-III [400/220kV Uttarakhand RTM
273|Chandigarh NR-II |220/66 Chandigarh RTM
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Minutes of the M eeting held on 28.11.2023 among CTU, POWERGRID, Grid-India, CEA,
NRPC to discuss Firewall requirement at POWERGRID Substations and Firewall
ar chitecture proposed by POWERGRID

1. A meeting was held among CTU, POWERGRID, Grid-India, CEA, NRPC on
28.11.2023 on virtual mode to discuss Firewal requirement aa POWERGRID
Substations and Firewall architecture proposed by POWERGRID. List of Participantsis
attached at Annexure-I.

2. Attheoutset, Sr. GM (CTU) welcomed all the participants in the meeting and started the
meeting. Sr. GM (CTU) asked CM (CTU) to give a brief on the meeting agenda and
background.

3. CM (CTU) gave a brief presentation on the meeting agenda and background, same is
attached at Annexure-11. Heexplained that at present around 271 nos. of existing stations
of POWERGRID does not have firewall installed for the protection of ISTS
communication system. To protect ISTS communication system, firewall in High
Availability (HA) mode may be installed at these substations. For installation of these
firewalls a scheme shall be prepared by CTU based on the inputs provided by
POWERGRID, Grid-Indiaand CEA. The same shall be put up to the RPC for their review
as per MoP guidelines and finally shall be put up for approval in NCT. The scheme shall
be planned and implemented on regional basis.

4. Further a Centralized Management Console (CMC) is also proposed region wise with
main and backup architecture to manage these firewalls, defining updates for Intrusion
Prevention System and Intrusion Detection System.

CTU further stated that for all the new substations in TBCB they are proposing and
providing firewall specifications in the RFPs. Thisis also being done for generators/
bulk consumer while providing connectivity to the ISTS system.

5. CTU stated that thisissue was being discussed from along time as CEA cybersecurity
guidelines mention that the utilities shall provide the desired cyber security measures of
their own. However, POWERGRID stated that since they have ISTS assets, these
security measures need to be discussed with all stakeholders and RPCs. CTU requested
POWERGRID to present their proposed firewall architecture.

6. POWERGRID presented the architecture which is attached at Annexure-lll. It was
deliberated that changes in existing IP addresses and network may take huge investment
and many other issues may arise due to this and result in an unstable system.
POWERGRID stated that the proposed Firewall architecture is in bridge mode so that
thereis no need to change the present | P addressing scheme and network changes due to
involvement of these firewalls. Further along with firewall L2 switches are proposed to
keep L2 VLANS a so operated in the present system.
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10.

11.

12.

13.

There aretype 5 type of application that has been reported, and these are bei ng terminated
on the Ethernet port of SDH so applications have been configured with IP address.
However, the Gateway for these applications shall be provided at RLDC end.

POWERGRID further stated that firewall will have minimum 8x1G port and 4x10G ports
shall be sufficient to fulfil the current and the future requirements with dedi cated separate
management port based on the input interface requirement. L2 layered switches shall be
provided with 24 nos. of ethernet ports. POWERGRID also stated that if number of ports
increase the cost of firewall increases abruptly despite of same through put.

CTU asked RLDC to provide their inputs asthey are the usersfor all the applications e.g.
SCADA, VOIP, AMR, PMU. Grid-India stated that AGC is not applicable at
POWERGRID stations, POWERGRID stated that thisisageneralized architecturewhich
is showing all applications that needs to be terminated through Firewall like AGC and
AMR. CTU enquired POWERGRID whether NTPC, NHPC, NPCIL etc the central
sector stations, shall install firewall at their locations or POWERGRID to provide on
their behalf, as communication system in these stations is installed and maintained by
POWERGRID.

POWERGRID said that they can implement the project for POWERGID stations for
ISGS stations provided review & approva by RPC/NCT. Further he stated that at new
generating stations NTPC isinstalling FOTE at their own cost. Grid-India stated that in
NTPC stations FOTE is being installed by POWERGRID under ULDC scheme.

CTU dtated that if SW1 fails, al the services shall get disrupted, Grid-India also
suggested that Switch 1 and 2 should be on Criss cross architecture so that there is no
interruptions of services if one switch goes down. POWERGRID said that they will
update the architecture before final proposal. Grid-India also stated that as per new 2+2
channels architecture in the diagram shall be shown as one channel to main RLDC and
another channel to backup RLDC.

ERLDC stated that there is no need of firewall as there is no IT system involved,
POWERGRID replied that if Firewall is not provided than opening a single port is
equivalent to opening of 65000 ports which may become vulnerable.

Grid-India stated that protecting only POWERGRID stations is not the holistic solution
we should involve al the STU and utilities at RPC level, CTU stated that they are
mandated for planning for ISTS system however for STU deliberations may be done in
the upcoming RPC meetings.

WRLDC stated that let the proposal may be put up for another aspect of holistic way, in
a single meeting this cannot be concluded.

All members agreed that a POC can be done before final formulation of the scheme.
POWERGRID stated that they shall take up the POC parallel. Grid- India stated that the
POC can be done in all the regions for better results. POWERGRID stated that this has
financial implications as in one Region OEM may do POC at their cost but five regions



this has to be discussed with OEMs. Members suggested that POC proposal may be put
up in RPC forums so that decision may be taken.

14. CTU enquired about various firewall which are procured under TBCB projects of
POWERGRID can be configured in the single CMC provided by POWERGRID.
POWERGRID stated it is not possible to integrate other make firewall on the same
CMC. Moreover, firewall of different regions and utilities are not possible to be
integrated due to OEM restrictions.

15. CTU enquired about encryption possibility and MPLS suitability, POWERGRID stated
that using open-source encryption protocol encryption can be done without changing
anything at RLDC end, further same firewalls are suitable for MPLS also.

16. CEA stated that they don’t have any additional observation but before finalization of
architecture they should be communicated. CTU/POWERGRID agreed for the same.

17. Following was concluded in the meeting:

() POWERGRID shall revise the architecture and switch layout.

(i) Main & Backup RLDC channel shall also be shown in the architecture.

(@iii) A pilot project (POC) to be done before formulation of the scheme. CTU shall
put the same for RPC review.

(iv)  Funding modalities of the scheme for al ISTS/ISGS stations etc. also need to be
deliberated at RPC.

(V) Deliberation of asimilar schemeisalso required at RPC for STUs and other
Private ISTS licensees.

Meeting ended with vote of thanks.
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CTUIL

1.

Sh. H.S. Kaushal

Sr. GM

2.

Sh. S. K. Gupta

Sr. DGM

3.

Sh. T. P. Verma

Ch. Manager

4.

Sh. Kaushal Suman

Manager

Power-CSIRTs, CEA

Mukesh Kumar

L K S Rathour

ERGRID

D. Murali Krishna

Sr. DGM

Dr. Sajal Sarkar

Chief Manager

Gaurav Awal

Chief manager

Grid-India/ERLDC

1.

L. Murali Krishna

Sr. DGM

2.

Ayush Raj

3.

Biswajit Mondal

Chief Manager

4

Rishav Kumar

Grid-India/WRLDC

1. [Sh.S.K. Saha

G.M., WRLDC

Grid-India/NRLDC

1. |Sh. Ankur Gulati

IDGM, NRLDC

Grid-India

1

Harish Rathour

GM

2

Rajkumar

3

Abdullah Siddique

NRPC

1. |Priyanka Patel

| Manager

AEGCL

1. |Arup Sarmah




Annexure-l |

Firewall for existing POWERGRID S/s

At present no firewall are installed at 271 existing S/s of POWERGRID (including 12 nos.
S/s of SPV) for ISTS communication. Firewall are only installed for NTAMC network at
substations. Present Substation architecture attached at Fig-1.

For the new ISTS S/s CTU is providing Firewall requirement & specifications in the RFP of
TBCB projects

For RE Generators and Bulk consumer those connectivity is given through ISTS network,
CTU is also providing Firewall requirement

To protect existing substations and ISTS communication system from any cyber attack/
threat it is proposed that firewall may be installed in HA mode (dual redundancy) at
these 271 nos. substations

Firewall placement is given in the proposed diagram at Fig-2, where firewall is to be
placed between SAS gateway and FOTE of ISTS network.

A Centralized Management Console (CMC) is also proposed to manage these firewalls at
regional level

There will be Main and Backup CMC and remote console at every Region to manage the
firewalls
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Region-wise Breakup of Firewall
NR_ WR_ JER SR NER
39 52 49 58 23

In line with the MoP Guideline of Planning of Communication System for Inter-State
Transmission System (ISTS) of dated 09.03.2022, Categor y-B includes standalone project such as

Cyber Security.

Under Category-B Firewall scheme can be prepared and put up for approval from NCT



Present Substation Architecture Fig-1 Firewall
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Proposed Firewall Placement Fig-2
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Points to be discussed

Proposed draft Firewall Architecture by POWERGRID
Firewall Placement at existing POWERGRID Sub-Stations
Methodology of procurement and installation
Requirement of any modifications / changes at RLDC end
Requirement of CMC (Centralized Management Console)
Any Other Point

o Uk wh e



Annexure-l 11

Architecture for Firewall at POWERGRID Substation

Current Network Architecture

e There are total five services with seven connections terminated with SDH

SDH

e The connectivity in between services and SDH are on layer 2 of TCP/IP.
e Services are configured with IP addresses however the gateways of each services are defined at

RLDC end.

e The firewalls are hosted at RLDC end, for RTU traffic only, to filter out the traffic

e There is no firewall in between at RLDC for PMU, AMR, VOIP and AGC traiffic

o The services devices are multiple and similar setup is hosted across multiple sites hence
requirement is to have access control protection via firewall with minimum impact.
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Proposed Network Architecture
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Firewall will be deployed in HA with bridge mode with all NGTP functionalities.

Following network zones will be created on firewall - RTU Main, RTU Backup, PMU Main, PMU
backup, VOIP, AGC, AMR and one dedicated zone for Management of firewalls.

Each Zone will be physical/logically segregated w.r.t to connectivity and data processing.

Access control policy with IPS will be enabled to restrict and inspect the traffic.

Dedicated Management server and Log server will be implemented at core sites and all the firewalls
will be managed centrally.

This approach may not require to change any IP address of the device.

WAN interface of firewall will be having link aggregation to handle minimum 7 LAN interfaces.
WAN interface Link aggregation will be created based on 10G ports to have optimal performance.
Firewall with minimum 8 x 1G ethernet and 4 x 10G interfaces will be factored to fulfil current and
future requirements with dedicated, separately management port.

Based on interface requirement, minimum 1.5 Gbps of Next Generation Threat prevention firewall
is required

Layer-2 Managed switch with 24 ports shall be required.
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Government of India

ey WAy

Ministry of Power

For e arfasoor

Central Electricity Authority
ATEET HTAT THTT
Cyber Security Division
Dated: 25-D6-2024

AT . Constitution of committee for examination and recommendation on requirement
of firewall/any cvber security elements in the existing ISTS systems - reg.

This has reference to the meeting held on 12th April, 2024 under the chairmanship of Member
(Power System), CEA o discuss the issve of provisioning of Next Generation Firewall in
respect of those installations where such a provision does nol exist already, in Transmission
Service Agreements. Finally, it was decided 10 constitute a committee which would examine
and recommend requirement of firewall/cyber security elements in the exasting ISTS system.

In this regard, it is mentioned thut, all the utilities in power sector are required 0 follow the
"CEA (Cyher Security in Power Sector) Guidelines, 2021" in order to ensure ¢yber security
for the system, The Guidelines do not specifically mention the provigion of Next Generation
Firewnll, However, utilitiet are required 10 ensure the deployment of Intrusion Detection
System and Intrusion Prevention Svstem capable of identifying behavioural anomaly in both
IT a8 well as their OT Svatems.

Also, formulation of Cyher Scourity Regulations in Power Sector, is at an advanced stage. It
deals exhaustively with Intrusion Detection System and Intrusion Prevention System
deplovment in order to ensure cyber seourity,

Agninst the aforessid background. it is felt that there is no necessity for constitution of

aforesaid committee ot this stape.
W

{RFP Pradhan)
Chiel Engineer

Cyber Security Division
T,
1. Chief Engineer. PSPA-IL CEA
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Anhsxidner B nbd

E-mail/Website

T TIER Government of India

S8 e g Central Electricity Authority

-2 Southern Regional Power Committee

gferor el fagga wfafa 29, Race Course Cross Road

29,39 ST HE U Bengal uru-560 009
ST -560009
Email: seprotnsrpc-ka@nic.in Web site: www.srpc.kar.nic.in | Ph: 080-22259343
H/No. | SRPC/SE(P,C& SS)/ COMSR/48/2024/ f&sTe /Date 7" August 2024

To
Asper themailing list

f@T/Sub: Minutes of the 48" Meeting of the communication equipment outage
coordination [COM SR - Outage August 2024], held on 29.07.2024 - Reg.

HgeT / Sir,

3T 20.07.2024 FT UH ¥ Y &Y ST | AT ol , HATE STHLUI o0l A3 ol T hl
IS % HAGA, ATTH ATATHRA HiTU gHTY daHTZe hitps://srpe.kar.nic.in & uerre fFFar @ g |

Enclosed please find the minutes of the 48" Meeting of the Communication equipment outage
coordination meeting [COM SR — Outage August 2024], held on 29.07.2024 at SRPC, Bengaluru.
The same has been uploaded in SRPC website https://srpc.kar.nic.in.

AT/ Y ours faithfully,

A -~
,{ RO R f\ ”" E"_:’_, o

] 16 tedy

(AT IS/ Meka Ramakrishna)
areftaTorarfdaar (ff @& v wH) /Superintending Engineer (P,C& SS)

2T = / Mailing List

HE AT (THUEIET), T giE=h / Chief Engineer (SLDC), APTRANSCO, Vijayawada
HEY AT (THUASI), SaTef® / Chief Engineer (SLDC), KPTCL, Bangalore

HE AT (TH3), HTHSHT / Chief Engineer (SO), KSEBL, Kalamassery

HEZ| HTHIAAT (), EAERT / Chief Engineer (Opn.), TANTRANSCO, Chennai

HqEY ATHIAT (A.7.), E.wq.=1EhT / Chief Engineer (SLDC), TSTRANSCO, Hyderabad
37efteTeh 1TRA- |, et faemmar, gg=r/ SE - |, Electricity Department, Puducherry

$.31, IRTHEHTH, TAEdET, THISH / E.D, RSTPS, Jyothinagar, Ramagundam, Telangana
HETISY, dTelR TSoI-11, TACIHIET / G.M, STPP Stg - 11, NTPC, Talcher, Odisha

TH Agvaren, THgIS o & ed, e Erdrdr. / G.G.M, Simhadri STPS, Visakhapatnam, AP.

© © N o 0o &~ w DN PE
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Deliberation:

a) SRLDC informed that the CERC Communication Regulations 2017 &
the Procedure for Centralized Supervision, Monitoring, and Fault
Reporting of Communication Systems mandates that the operational
feedback on ISTS communication systems shall be furnished to CTUIL
on quarterly basis. Accordingly, SRLDC has provided feedback to
CTUIL for the quarter April-June 2024.

b) CTUIL stated that the RTU/SAS gateway is part of the Substation SAS
and should not be considered as a communication system as per the
definition in the Communication Regulations 2017. Only the associated
communication system from the wideband location is planned by
CTUIL. The respective users are responsible for the RTU/SAS gateway
and channel up to the nearest wideband. Thereafter, CTUIL will assess
the need for augmentation or upgradation of communication equipment
or pathsto the appropriate control centre.

c) SRLDC mentioned that the operational feedback is based on the
performance of RTUs and ICCP channels as observed through the
diagnostic features of the SCADA systems at SRLDC.

d) CTUIL noted that providing an alternate path up to the wideband node
for the radia fibre connectivity of RE stations may not be feasible, as
these RE generators are connected by a single line. RE stations might
face challenges in complying with Clause 4.12 of the CEA Manual of
Communication Planning in Power System Operation, which mandates
route-diversified paths for each communication channel.

e) It was suggested that while RE stations up to the CTU wideband node
are connected through a single line, dual channels for control centres
should be ensured viaasingle OPGW path. After handover at the CTUIL
FOTE, the channels should have route diversity, ensuring aworking path
and protection path with resource digoint.

12.CTUIL Agenda

CTUIL vide email dated 22.07.2024 (Annexure-12) had furnished the
following agenda:

12.1 Supply & Installation of Firewall for POWERGRID (RTM & TBCB)
sub-stations.

CTUIL vide email dated 22.07.2024 has furnished the following:
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() POWERGRID has informed that in the existing 273 nos. of Substations
of POWERGRID, Firewall is not available for electronic security
perimeter as per CEA (Cyber Security Guidelines), 2021.

(i) A meeting was conducted on 28.11.2023 among CTU, POWERGRID,
CEA, NRPC & Grid-Indiato finalize the firewall architecture. Finalized
architectureis given at Annexures of CTUIL agenda.

(iii) Later on, acommittee was formed under the Chairmanship of CE (Cyber
Security Division), CEA in line with the minutes of meeting dated
12.04.2024 convened by CEA and chaired by Member, Power System
Later CEA vide letter dated 25.06.2024 had communicated that utilities
are required to comply the CEA (Cyber Security Guidelines), 2021 and
deploy Intrusion Prevention and Intrusion Detection System. Further, as
Cyber Security Regulations of CEA are in advanced stage so there is no
necessity for constitution of aforesaid committee.

(iv) POWERGRID has communicated to CTU that Firewall installation at
existing substations involved a huge amount which cannot be covered
through O& M expenses, therefore a scheme / Project may be prepared
for supply and installation of Firewalls at the existing substations of
POWERGRID. They further informed that, the Firewall shall be having
electrica ethernet interfaces/ports and placed between FOTE &
Communication Gateways. All ethernet based applications shall be
terminated in the firewall ports directly (eg. PMU, AMR, VOIP,
SAS/SCADA etc.) before mapping into communication equipment for
further optical transmission. There shall also be Main and Backup
Centralized Management Console (CMC) required along with remote
console at Regional level to manage these firewalls. The CMC will
seamlessly integrate existing firewall (if any) and upcoming firewalls of
different makes.

(v) POWERGRID has provided alist of substations where Firewall needsto
be installed for southern region. There are 57 no. of PGCIL RTM
Substations and 1 no. of PGCIL TBCB substation. For the RTM
substations, expenditure of firewall installation can be booked in Add
CAP or a new scheme may be prepared. For the TBCB substations,
expenses can be booked under change in law as CERC order on petition
no. 94/MP/2021.

Ddliberations:

a) PGCIL (G&C)/ULDC stated that as per the CEA (Cyber Security
Guidelines) 2021, it is mentioned to deploy Intrusion Prevention and
Intrusion Detection Systems. For compliance with these guidelines, it
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IS necessary to procure the next-generation firewall and only in these
typed the above specifications will be met. Basic Firewall does not
have the above functionalities as stated in the Guidelines.

b) MS, SRPC enquired whether the next-generation firewall is required
to comply with the regulations. PGCIL/ULDC clarified that Intrusion
Prevention and Intrusion Detection Systems are provided by many
OEM s within the next-generation firewall itself.

c) TGTRANSCO informed that all SCADA data is secured and it is
nowhere being connected to internet so the data is protected. PGCIL
added that one station data can be seen by other station data while
using the IP address, hence the Firewall is required to avoid the
Interruption.

d) PGCIL (G&C) informed that in the existing 273 substations of
Powergrid, firewalls are not available for the electronic security
perimeter as per the CEA (Cyber Security Guidelines), 2021.
PGCIL/ULDC stated that under these guidelines, it is necessary to
provide firewalls for 57 RTM stations and one TBCB station in SR
region.

e) SE (P, C& SS), SRPC enquired whether thisissue has been discussed
in other regions. PGCIL (G&C)/ULDC replied that this discussion
was initially proposed in SR region and is planned to be subsequently
discussed in other regions. PGCIL (G&C)/ULDC highlighted that it
was thought to include under O& M expenses but thisimplementation
cannot be done under this head due to the high cost.

f) PGCIL (G&C)/ULDC requested the forum to suggest CTUIL should
formulate a scheme for procurement of firewall.

g) After deliberation, forum requested CTUIL to put up thisagendaitem
in the NPC forum, as it pertains to all regions and obtain the
conceptual approval to proceed further by RPCs. Commercid
implications may also be deliberated during NPC meeting. CTUIL
agreed the same.

12.2 Communication Issuesat SEPL & MEPL
CTUIL vide email dated 22.07.2024 has furnished the following:

In the 47" COM SR meeting CTUIL was reguested to convene ameeting to
resolve SEPL & MEPL communication issues. In this regard CTUIL has
called a meeting among SRPC, Grid India, POWERGRID, CTU, SEPL, &
MEPL in Virtual Mode on 17.07.2024.

Following points were concluded in the meeting:

1. SEPL & MEPL toinstall 1 no. FOTE each at SEPL and MEPL stations.
2. POWERGRID to provide the required no. of ports at 765kV Nellore PS
and at 400kV Nellore PG.
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Sub: Minutes of 15" TeST (Telecommunication, SCADA & Telemetry)Sub-Committee Meeting
of ERPC held on 02.08.2024 (Friday)

Flease find anclosed Minutes of 15¥ Telecommunication, SCADA & Telemetry (TeST] sub-commities
meeting of ERPC held on 02.08.2024 (Friday} physically at ERPC Conference Hall, Holkata at 10-30 hrs
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EASTERN REGIONAL POWER COMMITTEE

MINUTES OF 15" TeST MEETING HELD ON 02.08.2024(FRIDAY) AT 10:30 HRS

>

AR

1.1

Member Secretary , ERPC chaired the 15th TeST meeting. At the outset, all participants were
cordially welcomed and enquired of their specific roles in Communication system of Eastern
region.

CTU apprised:

Role of CTU and RPC in communication planning at regional level.

Resource disjoint and redundancy of communication network for route diversity in line with CERC
and CEA guidelines.

Comprehensive studies(POC) on interoperability between SDH technology and MPLS as well as
among different OEMs of various versions of MPLS(i.e MPLS —TP and MPLS-IP) is currently being
carried out before adoption of new technology in ISTS network.

ERLDC underlined the following:

Apart from network visualization, system study related features are also getting incorporated in
upcoming SCADA/EMS system to be implemented shortly.

Requirement of dedicated manpower at each SLDC for optimal utilization of new SCADA features.
Significance of root cause analysis in event of major communication outages to evade frequent
recurrence.

TeST sub-committee suggested nomination of one regional coordinator on behalf of NTPC to
seamlessly deal with all communication related issues of NTPC generating
stations.(Action:NTPC)

TeST sub-committee advised CTU to carry out the studies on applicability of MPLS technology in
a time bound manner.(Action: CTU)

1. PART-A: CONFIRMATION OF MINUTES

Confirmation of Minutes of 14" TeST Meeting held on 24™ April 2024 physically at ERPC
Conference Hall, Kolkata

The minutes of 14th TeST Sub-Committee meeting held on 24.04.2024 was circulated vide letter
dated 15.05.2024.

Members may confirm the minutes of 14™ TeST meeting.

Deliberation in the meeting

Members confirmed the Minutes of 14" TeST sub-committee meeting.

2. PART-B: ITEMS FOR DISCUSSION/UPDATE

2.1 Supply & Installation of Firewall for POWERGRID sub-stations (RTM & TBCB).: CTU

L 4

POWERGRID has informed that in the existing 273 nos. of Substations of POWERGRID, Firewall
is not available for electronic security perimeter as per CEA (Cyber Security Guidelines), 2021.




+ A meeting was conducted on 28.11.2023 (MoM attached as Annexure B.2.1.1 ) among CTU,
POWERGRID, CEA, NRPC & Grid-India to finalize the firewall architecture. Finalized architecture
is given at Annexure-B.2.1.2.

¢ Later on, a committee was formed under the Chairmanship of CE (Cyber Security Division),
CEA in line with the minutes of meeting dtd. 12.04.24 convened by CEA and chaired by Member,
Power System.

+ Later,CEA vide letter dtd. 25.06.2024 (attached at Annexure-B.2.1.3) communicated that utilities
are required to comply the CEA (Cyber Security Guidelines), 2021 and deploy Intrusion Prevention
and Intrusion Detection System. Further, as Cyber Security Regulations of CEA are in
advanced stage so there is no necessity for constitution of aforesaid committee.

¢+ POWERGRID has communicated to CTU that Firewall installation at existing substations involved
a huge amount which cannot be covered through O&M expenses, therefore a scheme / Project
may be prepared for supply and installation of Firewalls at the existing substations of
POWERGRID.

+ They further informed that, the Firewall shall be having electrical ethernet interfaces/ports and
placed between FOTE & Communication Gateways. All ethernet based applications shall be
terminated in the firewall ports directly (e.g. PMU, AMR, VOIP, SAS/SCADA etc.) before mapping
into communication equipment for further optical transmission. There shall also be Main and
Backup Centralized Management Console (CMC) required along with remote console at Regional
level to manage these firewalls. The CMC will seamlessly integrate existing firewall (if any) and
upcoming firewalls of different makes.

+ POWERGRID has provided a list of substations where Firewall needs to be installed for Eastern
region which is at Annexure-B.2.1.4. Breakup of RTM/ TBCB substation is given below:

Region POWERGRID RTM S/S POWERGRID TBCB S/S

ER 44 05

Total: 49

+ For the RTM substations, expenditure of firewall installation can be booked in Add CAP or a new
scheme may be prepared. For the TBCB substations, expenses can be booked under change in
law as CERC order on petition no. 94/MP/2021.

+ Deliberation in this regard is required from the Forum for methodology and preparation of scheme
for supply and installation of firewall at the existing substation of POWERGRID in view of CEA
Cyber Security Guidelines 2021 & upcoming CEA regulations on cyber security.

CTU may update. Members may discuss.

Deliberation in the meeting

CTU apprised:

v Basic architecture and tentative modalities for supply & installation of Firewall at POWERGRID
sub-stations
v In recent 48" COM-SR meeting, SRPC has opined to place this agenda in NPC.

POWERGRID also suggested that this agenda may be taken up in NPC forum for discussion.




TeST decision:

TeST committee opined that detailed methodology of the scheme for supply and installation of
firewall at the existing substations of Powergrid may be devised in line with yet to be finalized CEA
regulations on cyber security.

TeST committee referred the issue to NPC forum for further deliberation.

2.2 Dual reporting of RTU, PMU, VOIP, AGC etc applications on dual channel to RLDC and
Back up RLDC: CTU

R/
0‘0

7
0.0

Presently, all the data channels and voice channels are reporting in main and backup mode with
a main channel to RLDC and protection channel to Backup RLDC. It is suggested by ERLDC &
WRLDC that for increase of redundancy in the system both main and protection channels should
report to RLDCs as well as back up to RLDCs in dual mode considering the criticality of real grid
operations by the ERLDC.

For discussing the same meetings were held among POWERGRID, Grid-India, CTU and CEA on
dated 09/05/23 and 27/06/23. Now as per discussion in meeting, POWERGRID had to provide
the region wise data of additional requirement for equipment/card/port etc in respective
FOTE/Gateway/RTU for the implementation of dual redundancy.

POWERGRID CC AM dept. and POWERGRID GA & C dept. have provided the required data
pertaining to SAS/RTU and FOTE respectively as per attached Annexure B.2.2.1 and B.2.2.2

Based on the data provided by POWERGRID AM and GA & C, requirement in ER is as follows:

Sr. No. Region | RTU reqd. (in | SAS reqd. (in|FOTE reqd. | Ethernet
no.) no.) (inno.) card reqd.

(in no.)

1 ER-1 0 01 Nil 20 Nos.
including

2 ER-2 0 03 main and

3 Odisha |0 00 back up
RLDC

Total gty reqd. 0 04

Cost estimate for the scheme as provided by POWERGRID is as follows:

a)Cost of one new SAS: 1.5 cr

b)Cost of total four new SAS required: 4x1.5 cr =6 cr

c)Cost of one ethernet card:1.25 lacs

d)Cost of required 20 Nos. ethernet card:20x 1.25lacs=25 lacs

Total cost estimate for the scheme(b+d):6.25 cr
Deliberation in 5th CPM:

L 4

CTU asked if there is any requirement pertaining to new FOTE and FOTE ethernet card at New
Jeerat and Mednipur S/S.

POWERGRID informed that at New Jeerat and Mednipur S/s there is no requirement pertaining
to new FOTE and FOTE ethernet card.
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CENTRAL ELECTRICITY REGULATORY COMMISSION
NEW DELHI

Petition No. 94/MP/2021

Coram:

Shri Jishnu Barua, Chairperson
Shri I. S. Jha, Member

Shri Arun Goyal, Member

Shri P. K. Singh, Member

Date of Order: 27.12.2023

In the matter of;:

Petition under Section 79(1)(f) of the Electricity Act, 2003 read with Regulation 111 of the
Central Electricity Regulatory Commission (Conduct of Business) Regulations, 1999
seeking directions for installation of optical ground wire for the 400kV Kurukshetra —
Malerkotla transmission line established under the Northern Region System
Strengthening Scheme XXXI(B).

And

In the matter of:

Central Transmission Utility, ... Petitioner
(Power Grid Corporation of India Ltd).

B-9, Qutab Industrial Area,

Katwaria Sarai, New Delhi-110016

Versus

1. Sekura NRSS XXXI(B) Transmission Ltd.,
503, Windsor, off CST Road, Kalina, Santacruz (E), Mumbai-400098 (Maharashtra)

2. Northern Regional Power Committee
18-A, Shaheed Jeet Singh Marg, Qutab Institutional Area, New Delhi-110016

3. Central Electricity Authority,
Sewa Bhawan, Rama Krishna Puram, Sector -1, New Delhi-110066

4. National Load Despatch Centre,
B-9, First Floor, Qutab Institutional Area, Katwaria Sarai, New Delhi-110016

5. Northern Regional Load Despatch Centre,
18-A, Shaheed JEET Singh, Sansanwal Marg, Katwaria Sarai, New Delhi-110016

6. Khargone Transmission Ltd.,
F1, The Mira Corporate Suite, Plot No.1 &2, C-Block, 2" Floor, Ishwar Nagar,

A

Order in Petition No. 94/MP/2021 Page 1
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Mathura Road, New Delhi-110065

NER-II Transmission Ltd.
F1, The Mira Corporate Suite, Plot No.1 &2, C-Block, 2" Floor, Ishwar Nagar,
Mathura Road, New Delhi-110065

East North Interconnection Company Ltd.,
The Mira Corporate Suite, Plot No.1 &2, C Block, 2" Floor, Ishwar Nagar,
Mathura Road, New Delhi-110065

Bhopal Dhule Transmission Company Ltd.,
The Mira Corporate Suite, Plot No.1 &2, C Block, 2" Floor, Ishwar Nagar,
Mathura Road, New Delhi-110065

Jabalpur Transmission Company Ltd.,
The Mira Corporate Suite, Plot No.1 &2, C Block, 2" Floor, Ishwar Nagar,
Mathura Road, New Delhi-110065

NRSS XXIV Transmission Ltd.,
The Mira Corporate Suite, Plot No.1 &2, C Block, 2" Floor, Ishwar Nagar,
Mathura Road, New Delhi-110065

Purulia & Kharagpur Transmission Co. Ltd.,
The Mira Corporate Suite, Plot No.1 &2, C Block, 2" Floor, Ishwar Nagar,
Mathura Road, New Delhi-110065

RAPP Transmission Company Ltd.,
The Mira Corporate Suite, Plot No. 1&2, C Block, 2" Floor, Ishwar Nagar,
Mathura Road, New Delhi-110065

Maheshwaram Transmission Ltd.,
The Mira Corporate Suite, Plot No. 1&2, C Block, 2nd Floor, Ishwar Nagar,
Mathura Road, New Delhi-110065

Gurgaon Palwal Transmission Ltd.,
The Mira Corporate Suite, Plot No. 1&2, C Block, 2nd Floor, Ishwar Nagar,
Mathura Road, New Delhi-110065

Odisha Generation Phase-Il Transmission Ltd.,
The Mira Corporate Suite, Plot No. 1&2, C Block, 2nd Floor, Ishwar Nagar,
Mathura Road, New Delhi-110065

Patran Transmission Company Ltd.,
The Mira Corporate Suite, Plot No. 1&2, C Block, 2nd Floor, Ishwar Nagar,
Mathura Road, New Delhi-110065

Western Transco Power Ltd.(WTPL)
Achalraj, Opp.Mayor Bunglow, Law Garden, Ahmedabad-380006

Western Transmission (Gujarat) Ltd., (WTGL)
Achalraj, Opp. Mayor Bunglow, Law Garden, Ahmedabad-380006

Chhattisgarh WR Transmission Ltd.,
Achalraj, Opp. Mayor Bunglow, Law Garden, Ahmedabad-380006

Raipur Rajnandgaon Warora Transmission Ltd.,
Achalraj, Opp. Mayor Bunglow, Law Garden, Ahmedabad-380006

Sipat Transmission Limited
Achalraj, Opp. Mayor Bunglow, Law Garden, Ahmedabad-380006
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Raichur Sholapur Transmission Co. Ltd.,
Patel Estate, S. V. Road, Jogeshwari (West), Mumbai-400102

POWERGRID Vizag Transmission Ltd.,
POWERGRID, SR HQ, 6th Floor, D. No. 6-6-8/32 &39/E, Kavadiguda,
Secunderabad-500080, Telangana

POWERGRID Unchahar Transmission Ltd.,
765/400/220 KV POWERGRID S/S, Fatehpur-Lalganj-Lucknow Road,
Village- Chauferva, Post & Distt-Fatehpur-212601(Uttar Pradesh)

Kudgi Transmission Ltd.,
Mount Poonamallee Road, Manapakkam, P.B. N0.979, Chennai-600089

Darbhanga Motihari Transmission Co. Ltd.,
503, Windsor, Off CST Road, Kalina, Santacruz (E), Mumbai -40009 (Maharashtra)

NRSS XXXVI Transmission Ltd.,
Plot No. 19, Film City, Sec-16 A, Gautam Buddha Nagar, Noida, UP-201301

Warora Kurnool Transmission Ltd.,
Achalraj, Opp. Mayor Binglow, Law Garden Ahmedabad-380006

POWERGRID Southern Inter Connector Transmission System Ltd (PSITSL),
POWERGRID, SR1 HQ, D.No.6-6-8/32&395/E, Kavadiguda,
Secunderabad-500080, Telangana

POWERGRID Parli Transmission Ltd (PPTL),
Sampriti Nagar, Nari Ring Road, Uppalwadi, Nagpur-440026

POWERGRID Kala Amb Transmission Ltd.
(PKATL) 400/220KV Barwala Sub-station, Vill-Naggal, NH-73,
Barwala Panchkula, Haryana-134118

POWERGRID Warora Transmission Ltd, (PWTL)
WR-1 RHQ, Sampriti Nagar, Nari Ring Road,
PO: Uppalwadi, Nagpur-440026(Maharashtra)

Powergrid NM Transmission Limited Southern
Region Transmission system —Il, RHQ, Near Driving Test Track,
Singanayakanhalli, Yelahanka Hobli, Bangalore-560064

Powergrid Jabalpur Transmission Limited, POWERGID,
Plot No. 54, Jay Ambe School, Sama-Savli Road, Vadodara-390018, Gujarat

Alipurduar Transmission Ltd.(ATL)
Achalraj, Opp. Mayar Binglow, Law Garden Ahmedabad-380006

KOHIMA-MARIANI Transmission Ltd.,
B-5,Tower-3, 3rd Floor, Okaya Business Centre,
Sector-62, Noida, (Uttar Pradesh) 201306, India

POWERGRID Medinipur Jeerat Transmission Ltd.
POWERGRID, Eastern Region Il Headquarters, CF-17,
Action Area 1C, New Town, Rajarhat, Kolkata-700156

POWERGRID Mithilanchal Transmission Ltd.
POWERGRID, ERTS-I Regional Haed Quarter, Near Transformer Repair Works,
Board Colony, Shastri Nagar, Patna-800023 (Bihar)

POWERGRID Ajmer Phagi Transmission Ltd. SCO bay 5 to 10,
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SECTOR-16A, FARIDABAD, HARYANA- 121002

41. Power Grid Corporation of India Ltd.
Load Dispatch & Communication (LD&C), B-9,
Qutab Institutional Area, Katwaria Sarai, New Delhi-110016  ..... Respondents

Parties Present:

Shri Samar Chandra De, NERLDC

Shri M. G. Ramachandran, Senior Advocate, STL
Ms. Suparana Srivastava, Advocate, CTUIL

Shri Tushar Mathur, Advocate, CTUIL

Ms. Astha Jain, Advocate, CTUIL

Shri Shubham Arya, Advocate, STL

Ms. Shikha Sood Advocate, STL

Ms. Reeha Singh, Advocate, STL

Ms. Pallavi Maitra, Advocate R-7 to 12

Shri Venkatesh, Advocate, NRSS XXXVI

Shri Anand Singh Ubeja, Advocate, NRSS XXXVI
Shri Mohit Mansharamani, Advocate, NRXX XXXVI
Shri Hemant Singh, Advocate, WTPL

Shri Chetan Garg, Advocate, WTPL

Shri Swapnil Verma, CTUIL

Shri Ranjeet S. Rajput, CTUIL

Shri Priyansi Jadiya, CTUIL

ORDER

Central Transmission Utility (CTU) has filed the present Petition under Section
79(1)(f) of the Electricity Act, 2003, read with Regulation 111 of the Central
Electricity Regulatory Commission (Conduct of Business) Regulations, 1999,
seeking directions for installation of optical ground wire for the 400kV Kurukshetra
— Malerkotla transmission line established under the Northern Region System
Strengthening Scheme XXXI(B).

2. The Petitioner has made the following prayers:

i. Issue appropriate directions to Respondent No.1 for allowing OPGW installation on the
400kV Kurukshetra-Malerkotla D/c line under the Reliable Communication Project
approved for the Northern Region by Northern Region Power Committee to ensure early
completion of the link.

ii. Issue further appropriate directions to Respondent No.1 for facilitating and allowing OPGW
installation in the transmission elements implemented by transmission licensees in line with
the mandate of Central Electricity Authority (Technical Standards for Communication
System in Power System Operations) Regulations, 2020; any other applicable
Regulations/Procedure in this regard, orders and directions of this Hon’ble Commission and
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the decision of coordinated meetings between entities such as Regional Power Committees
(RPC), Central Electricity Authority (CEA), Central Transmission Utility (CTU),
National/Regional Load Despatch Centres (NLDC/RLDC) and other statutory/regulatory
stakeholders.

Pass such further and other order(s) as this Hon’ble Commission may deem fit and proper
in the facts and circumstances of the present case.

Submission of Petitioner

3.

(@)

(b)

Petitioner has made the following submissions:

Communication systems are essential to facilitate the secure, reliable and economic
operation of the grid and are an important pre-requisite for the efficient monitoring,
operation and control of the power system. The provisions relating to
communication systems for the power sector have been initially spelt out in the
Central Electricity Regulatory Commission (Indian Electricity Grid Code)
Regulations, 2010 (hereinafter “Grid Code, 2010”) and the Central Electricity
Authority (Technical Standard for Connectivity to the Grid) Regulation, 2013
(hereinafter “Grid Standard for Connectivity”) whereunder, all requesters, users,
Central/State Transmission Utilities are obligated to provide systems to telemeter
power system parameters. Thereafter, on 15.5.2016, this Commission notified the
Central Electricity Regulatory Commission (Communication System for inter-State
transmission of electricity) Regulations, 2017 (hereinafter “Communication System
Regulations, 2017"), which lay down the rules, guidelines, and standards to be
followed by various persons and participants in the system for the continuous

availability of data for system operation and control including market operations.

Petitioner has been entrusted with the responsibility for the development of an
efficient and coordinated communication system on a regional basis, which is to be
connected to provide a backbone communication system spread across India as
per the Manual of Communication Planning Criteria of the Central Electricity
Authority, 2019. CEA has further notified the Central Electricity Authority (Technical
Standards for Communication System in Power System Operations) Regulations,
2020 (hereinafter “Communication Standards Regulations, 2020”), laying down the
requirements for planning, implementation, operation and maintenance and up-
gradation of a reliable communication system for all communication requirements

including exchange of data for power system at the national level, regional level,
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(©)

(d)

(€)

inter-State level and intra-State level. The Regulations envisage planning of
backbone regional and national communication network using ISTS transmission

lines by the Petitioner as per requirement.

The Communication Standards Regulations, 2020, envisage planning of backbone
regional and national communication network using ISTS transmission lines by the
Petitioner as per requirement. Regulation 26 of the said Regulations necessitates

the construction of wideband communications using fibre optic communication.

Optical Ground Wire (OPGW) is an optical fibore embedded in the earth wire, which
is used in overhead power lines. In furtherance of the regulatory mandate, the
Petitioner has established the backbone communication network in the Northern
Region as part of various projects such as the Unified Load Despatch &
Communication (ULDC) Project, Microwave Replacement Project and Fiber Optic

Expansion Projects, apart from other transmission projects.

The Reliable Communication Scheme under the Central Sector for Northern Region
was proposed by the Petitioner in the 35th Technical Coordination Committee
(TCC) Meeting held on 1.5.2017, which was approved in the 39th Meeting of the

Northern Regional Power Committee held on 2.5.2017.

In this manner, the scheme for the installation of OPGW based reliable
communication system with a network size of 7248kms (including OPGW
replacement of ULDC Phase —I) by the Petitioner in the Northern Region was
approved for its implementation. In accordance with the above approval, which was
reiterated in the 40th Meeting, the Petitioner proceeded with the installation of
around 7248 km of OPGW along with the communication equipment under the

central sector in the Northern Region.

The implementation of an additional network with the Reliable Communication
Scheme under the Central Sector for the Northern Region was approved in the 47th
Meeting of the Northern Regional Power Committee held on 11.12.2019 and in the
44th Meeting of the Technical Coordination Committee held on 10.12.2019.
Accordingly, the revised network size of the Reliable Communication Project will
become 7398 Km. As a part of the above scheme, OPGW was also agreed to be
installed on the 400kV Kurukshetra-Malerkotla line (180km) by replacing the

existing earth wire.
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(f)

(9)

(h)

The Petitioner has taken up implementation of the project wherein OPGW is to be
installed on ISTS transmission lines by replacing existing earth wire. For that
purpose, the Petitioner has entered into a contract dated 31.1.2019 with M/s Apar

Industries Ltd. (APAR) after the selection of the same based on an open tender.

The 400kV ISTS transmission line connecting Kurukshetra-Malerkotla had been
implemented by Respondent No.1 as part of the transmission scheme in the name
of “Northern Region System Strengthening Scheme XXXI (B)” through the TBCB

route as follows:

i. 400 kV Kurukshetra-Malerkotla D/c line

ii. 400 kV Malerkotla-Amritsar D/c line

In view of the regulatory mandate for implementing the national backbone
communication system, including for the Northern Region, the Petitioner
approached Respondent No.l1 for the installation of OPGW on the 400kV D/c
Kurukshetra- Malerkotla line built by the Respondent. Further, vide email dated

15.9.2020, the Petitioner clarified certain queries raised by Respondent No.1

Respondent No.1 vide letter dated 5.10.2020 raised issues with respect to the
installation of OPGW on the 400kV Kurukshetra-Malerkotla transmission line and
stated that it was unable to understand the regulatory provision which allowed that
part of TBCB asset could be removed/dismantled and adjusted against the capital
cost of other cost-plus assets in order to achieve tariff optimization in cost plus
project. As such, Respondent No.1 declined to grant its consent “to take away NTL
earth wire including hardware & fittings by M/s. APAR Industries Ltd. after
dismantling for executing OPGW Work”. Respondent No.1 also sought clarifications

from the Petitioner with respect to the following:

i. The available regulatory provisions and contractual provisions under the TSA
under which implementation of OPGW ULDC scheme through its asset would

not entail any impact on the revenue of the asset.

ii. Petitioner to hand over the verified quantity of earth wire, including accessories

to Respondent No.1 after proper re-rolling on drums at its Patiala store.
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iii.  Whether any damage to the assets of Respondent No.1 during the installation
of OPGW by the Petitioner would be rectified by the Petitioner at its own to the
level of satisfaction of Respondent No.1.

iv. Petitioner to provide schedule of work execution, planning, details of executing
agency etc., to Respondent No.1 prior to mobilizing the work at the site for joint

discussion purposes.
v. Whether the Petitioner would indemnify Respondent No.1 towards:

a. Outage/tripping of line implemented by Respondent No.1, which might

reduce transmission line service availability.

b. Any perspective dispute, litigation or (RoW/crop) compensation claims raised
by any of the landowners.

vi. From the lifetime operation and maintenance perspective after the completion,
commissioning and capitalization of the OPGW work, clarification with respect
to:

a. Ownership of the transmission line, particularly in view of the substitution of
earth wire by the Petitioner and if the asset was to be handed over to

Respondent No.1 for ease of its operation and maintenance in future.

b. Whether the Petitioner intended to utilize the transmission line commercially

in any manner.

(j) Petitioner vide letter dated 12.10.2020 informed Respondent No.1 that live-line
installation of OPGW was field proven and more than 70,000 kms of installation
had been completed by the Petitioner. As regards the return of earth-wire and other
issues raised by Respondent No.1, the Petitioner stated that the same could be
dealt with in line with the decision taken during the Meeting chaired by the Member
Secretary, Northern Region Power Committee on 5.3.2019 on similar issues raised
by M/s Parbati Koldam Transmission Company Limited (PKTCL) for OPGW
installation on their lines. Petitioner’s prayers are liable to be seen in the context
and perspective of the obligations of Respondent No.1 in terms of the Transmission
Service Agreement dated 02.01.2014.

(k) Respondent No.1 is also obligated in terms of the provisions of the CERC

(Procedure, Terms and Conditions for grant of Transmission License and other
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related matters) Regulations, 2009, to maintain the project in accordance with the

prudent utility practices and applicable directions passed by competent authorities.

()  The OPGW requirement on the said line under the Reliable Communication Project
Is vital for providing reliable and redundant communication of Malerkotla 400kV
ISTS sub-station to the Northern Region Load Despatch Center and the Malerkotla
400 kV ISTS sub-station is important for evacuation of bulk power to Punjab through
the downstream of 800 kV Champa-Kurukshetra HVDC line.

(m) Respondent No.1 or any similarly placed transmission licensee may have inter alia
the following concerns or issues, on which the Commission may be pleased to issue

appropriate guidance and directions:

I. Change in value (if any) of their assets upon replacement of existing earth-
wire with OPGW (optical ground-wire) when such installation is being carried
out at the behest of CTU/POWERGRID.

ii. Impact of this change in assets on the tariff (if any).
lii.  Impact of tripping and shutdowns on their system availability (if any)
iv. Ownership of OPGW.

v. Permission for the licensee to use OPGW for any commercial purpose.

(n) The Commission may issue directions and guidance in general governing the
installation of OPGW wherever so required in accordance with the mandate of
Communication Standards Regulations, 2020, Communication System
Regulations, 2017 or any other applicable Regulations/Procedure in this regard;
orders and directions of this Commission and the decision of coordinated meetings
between entities such as Regional Power Committees (RPC), Central Electricity
Authority (CEA), Central Transmission Utility (CTU), National/Regional Load
Despatch Centres (NLDC/RLDC) and other statutory/regulatory stakeholders.

Hearing on 25.06.2021

4. Petition was admitted on 25.06.2021, and the Commission observed that the issues
raised by CTUIL in the instant matter may arise in the case of other TBCB projects.

Therefore, the Commission directed CTUIL to implead all the transmission
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licensees implementing transmission projects under the TBCB route as
respondents so that all of them may be heard and suitable directions could be
issued in one order instead of deciding the issues in multiple petitions. The
Commission further directed the Petitioner to implead PGCIL as a party to the
proceedings. The Commission also directed STL to discuss with CTUIL and firm up
the issues that may arise in the installation of OPGW in place of earth wire in various
TBCB projects for smooth and proper adjudication of the issues involved.

Submission of Petitioner

5.

Petitioner vide affidavit dated 30.11.2021 and dated 08.03.2022 has filed an

“Amended Memo of parties” impleading other transmission licensees.

Petitioner vide affidavit dated 08.03.2022 submitted the Minutes of Meeting dated
14.07.2021 between CTU, NRSS XXXI(B) Transmission Ltd (NTL) & Powergrid and
Minutes of the Meeting held on 13.08.2021 with ISTS licensees to discuss issues
related to OPGW installation on Malerkotla - Kurukshetra line & LILO of Fatehgarh
— Bhadla line at Fatehgarh-Il. There were divergent opinions with respect to the
implementation, ownership, maintenance and operation of OPGW and no

consensus was arrived at in these meetings.

Hearing on 10.03.2022

The Commission directed CTUIL to hold a further meeting(s) with the transmission
licensees and come out with a suitable proposal for smooth and proper adjudication

of the issues involved.

The Commission directed the Petitioner to submit the list of transmission assets
along with the transmission licensee’s name wherein this replacement of earth wire/
old OPGW is planned and any other issues being faced by CTUIL related to
modifications required to be carried out in TBCB assets keeping in view the

integrated nature of ISTS.
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Submission of Petitioner

9. Petitioner vide affidavit dated 29.03.2022 has submitted as follows:

(@) The list of the transmission assets along with the transmission licensee’s name

wherein the replacement of earthwire/old OPGW is planned (as on 29/03/2022) has

been submitted comprising of majority assets of Powergrid and one line Western

Transmission Power Ltd (Adani).

(b) In case the replacement of earth wire/old OPGW is planned in additional

transmission assets in future, the same would be informed to the Commission by

the Petitioner.

(c) Theissues (including issues other than replacement of earth wire/old OPGW) being

faced by the Petitioner related to modifications required to be carried out in TBCB

assets is tabulated as below:

Sr. Name of Name of lines Issues raised by owner Comments
No. | Owner Utility Utilities/likely to arise
(TBCB/JIV/
IPTC)

1. M/s. NTL 400kV Kurukshetra — Impact on tariff and revenue after | POWERGRID has
(NRSS Malerkotla TL (139Km) replacement of Earthwire with | communicated that it has no
XXXI(B) OPGW (POWERGRID ownership). | objection if the implementation of
Transmission Handing over the Earthwire. the laying of OPGW is
Limited) Rectification of any damaged asset | undertaken by M/s Sekura NRSS
M/s Sekura in the process of OPGW | XXXI(B) Transmission Ltd (STL)
Ltd. installation.

Prior intimation of any work and
responsible contractor.
Indemnification of any outage or
claimed compensation by any
landowner.

Ownership of OPGW and its O&M.
Any commercial use of OPGW.

2. M/s. PKTCL i. 400kV S/C Parbati Rectification of any damaged asset | POWERGRID has

(M/s. IndiGrid) III(HEP) — Parbati in the process of OPGW | communicated that M/s PKTCL
Pooling (7Km) installation. may do the installation of OPGW
(JV with ii. 400kV S/C Parbati Return of earthwire on their own, as discussed during
POWERGRID) [I(HEP) — Parbati Ill Any commercial use of OPGW. the meeting with Licensees on
(12Km) 13.08.21.
ii. 400kV Parbati Pooling
— Koldam (65Km)
3. Torrent Power | (i) LILO of Pirana (PG) — Long shutdown is required for the | As such no issue has been

Limited

Pirana (T) 400kV D/c
line at Ahmedabad S/s
with twin HTLS along

execution of reconductoring and
bay upgradation work. This may

raised by owner/implementer.
However, the implementation
work through TBCB for bay
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(TBCB) with reconductoring of affect the availability of other bays | upgradation works and
Pirana (PG) - intermittently. reconductoring in the existing
Pirana(T) line with twin | b. Commercial issues may be raised | line of Torrent Power will require
HTLS conductor by the owner for the modification. dismantling, breakage, and
(i) Bay upgradation removal of existing infrastructure
work at Pirana (PG) & in the premises of Torrent Power
Pirana (T) by the new TSP.

(d) The Ministry of Power vide its Order No. 15/3/2017-Trans-Pt(1) dated 09.03.2022
has issued the “Guidelines on Planning of Communication System for Inter-State
Transmission System (ISTS)”. The Guidelines define the categories of
Communication System Schemes for ISTS as Category (A) and Category (B) and
provide their corresponding approval procedure. The categories A and B have been
defined under the Guidelines as follows: -

» Category (A): Communication system directly associated with new ISTS as well
as incidental due to implementation of new ISTS elements (e.g. LILO of existing
line on new/existing S/s where OPGW/terminal equipment are not available on the

existing mainline/substations etc.)

» Category (B): Upgradation/modification of existing ISTS Communication system

pertaining to the following:

* Missing Links Redundancy/ System Strengthening

» Capacity upgradation (Terminal equipment)

» Completion of life of existing communication system elements

» Other standalone project e.g. Cyber Security, Unified Network Management
System (UNMS)

» Adoption of New Communication Technologies

(e) Under the Guidelines, the requirement for a communication system linked with the
new ISTS, shall be included in the new ISTS package and the combined proposal
shall be approved as per the directions contained in MoP’s Office Order dated
28.10.2021 regarding the Re-constitution of the “National Committee on
Transmission” (NCT). In the case of Category (B), Communication
Schemes/Packages proposed by CTUIL for the upgradation/modification of the
existing ISTS Communication System, standalone projects, and adoption of new
technologies shall be put up to RPC for their views, and RPC has to provide their

views on the Schemes/Packages proposed by CTUIL within 45 days of receipt of
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(f)

the proposal from CTUIL. The Schemes/Packages, along with the views of RPC
shall be approved by NCT. Subsequent to communication received from
POWERGRID that it has no objection if the implementation of laying of OPGW is
undertaken by M/s Sekura NRSS XXXI(B) Transmission Ltd (STL), the installation
of OPGW on 400kV Kurukshetra-Malerkotla Transmission Line in the instant
petition may be undertaken as per the procedure prescribed for category (B)

communication systems under the Guidelines.

The Guidelines formulated by the Ministry of Power settle the divergent opinions
with respect to implementation, ownership, maintenance and operation of OPGW
between the transmission licensee and CTUIL and therefore, difficulty/disputes
which are under consideration in the present Petition are not likely to recur in near

future.

Submission of Respondent Western Transco Power Limited (WTPL)

10.

(@)

(b)

Respondent No.18 Western Transco Power Limited (WTPL) vide affidavit dated
29.04.2022 has mainly submitted as under:

Respondent No. 18, Western Transco Power Limited, is a Transmission Licensee
and the 765/400kV Pune (PG) (GIS) — 400kV Parli (PG) was constructed by

Respondent No. 18, which was commissioned on 01.12.2013.

If the Commission allows some other party to lay OPGW on the transmission asset
owned and operated by another licensee, the same would necessarily entail the

following issues, which need to be considered by this Commission:

The ownership of the OPGW shall remain uncertain as the transmission asset will

belong to one entity, and the OPGW shall be owned by another entity.

The OPGW which shall be installed may be utilized for commercial purposes such
as communication etc., which cannot be allowed to an entity which is not the owner
of the transmission asset, and the said entity cannot be permitted to make undue

monetary gains by using the said asset.

During installation of the OPGW, there may be damage to the existing asset of the

Applicant.
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Vi.

Vil.

viil.

11.

The suitability of OPGW to the existing transmission asset is an important factor,
which also requires consideration by this Commission.

Issues as regards the Right of Way (“RoW”) during the extraction of the existing

wire.

The Applicant will be liable to be compensated in case of any damage caused by
the licensee during the installation of OPGW.

Deemed availability/ compensation of financial loss in case of tripping, breakdown,
maintenance etc., due to the reason not attributable to the transmission licensee

which owns the transmission line in question.

Whether O&M will be carried out by the transmission licensee which owns the

transmission line in question.

The Commission is precluded from granting a license or permission to any other

party qua a transmission asset which is owned by t Respondent No. 18.

Submission of other Respondents

12.

(@)

(b)

The other Respondents NER-II Transmission LTD. (NERII), Parbati Koldam
Transmission Co. LTD. (PKTCL), Gurgaon Palwal Transmission Co. LTD. (GPTL),
Jabalpur Transmission Co. LTD. (JTCL), Maheshwar Transmission Co. LTD. (MTL),
RAPP Transmission Co. LTD. (RTCL), Bhopal Dhule Transmission Co. LTD.
(BDTCL), Odisha Generator Phase-Il Transmission Co. LTD. (OGPTL), East North
Interconnection Transmission Co. LTD. (ENICL), Patran Transmission Co. LTD
(PTCL) and Purulia & Kharagpur Transmission Co. LTD (PKTCL), vide their
individual affidavit dated 29.05.2022 have submitted the similar submission, which

are as under:

The present Petitioner is obligated to comply with the provisions of Communication
System Regulations, 2017, which requires the Petitioner to undertake only the
planning of the communication system and not undertake installation of OPGW and

communication system on the assets of the other transmission licensees.

Section 17 of the 2003 Act has a bar on the Petitioner to acquire the transmission
assets of any other licensee by any arrangement. The prayers made by the

Petitioner are tantamount to the Petitioner acquiring the transmission assets of the
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()

(d)

Respondent Licensee for installing OPGW. This is clearly stated in negative
language in clause 1(a) of section 17 of the 2003 Act.

The “Guidelines on Planning and Communication System for Inter State
Transmission System” do not mandate the CTUIL or PGCIL to install OPGW on the
transmission lines/transmission projects owned by other transmission licensees.
The said Guidelines state that the proposal made by the Petitioner for the
upgradation/modification of the existing ISTS communication system, etc., shall be

put up to RPCs for their views.
The following substantial issues arise in the present matter:

(A) Proposal may entail modification of license conditions:

I. In the event that the Petitioner is to replace the earth wires of other
transmission licensees, there may be an issue attracting license amendment,
which inter alia requires prior permission of the Lenders. Moreover, if the
ownership of OPGW is to remain with the Petitioner, then two different
transmission licensees will have ownership over one TBCB asset, which will
lead to complexities in terms of operation and maintenance of the asset,
leveraging of the assets for another business, RoW/crop compensation,

outage and availability related claims, etc.
(B) The issue of Deemed Availability.

(C) The issue of CTUIL engaging in “Other Business” under section 41 of the 2003
Act:

i. The proposal of the Petitioner to install OPGW on the transmission assets of
another Transmission Licensee entails the Petitioner to recover capital
expenditure and other expenditure on installing the OPGW from the point of

connection, transmission charges from the base of customers of the Petitioner.

ii. Section 41 only allows the transmission licensee to engage in any business for
“Optimum Utilization of its assets.” Therefore, under section 41 of the 2003 Act,
one transmission licensee cannot engage in another business for utilization of

another transmission licensee’s assets.

lii. There is no basis in fact or in law based on which the Respondent No.1

transmission licensee or any other transmission licensee would permit the
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(e)

Petitioner or PGCIL to utilize their own transmission assets for CTUIL/PGCIL to
derive revenue from installing the OPGW.

Iv. Under section 41, the Second Proviso thereto prohibits the Respondent No.1
licensee or other transmission licensees from providing their own transmission
assets to CTUIL/PGCIL because that would be tantamount to encumbering its
transmission assets for the loans/financial assistance that CTUIL/PGCIL would
incur for the expenditure on OPGW installation.

v. Respondent No.1 licensee/other transmission licensees cannot be deprived of
return on investment on their own transmission assets by depriving them of

installing the OPGW on their own assets.

(D) The issue of Indemnification: The transmission licensees will be exposed to
disputes on account of right-of-way issues with locals, outages, decrease in
availability of transmission system, loss of revenue, etc., if the OPGW is installed
by CTUIL/PGCIL and hence transmission licensees should be indemnified by
CTUIL and/or PGCIL, as the case may be.

The dismantled earth wires will have to earn scrap value which will be amenable to
treatment under the sharing of non-tariff income between the beneficiaries and
LTTCs and transmission licensees. Can CTUIL nor PGCIL be permitted to replace
the existing earth wires of the transmission assets of the Answering

Respondent/other transmission licensees?

Submission of Petitioner

13.

Petitioner vide affidavit dated 12.05.2023 has submitted that in compliance with
the directions of the Commission, a meeting was held between CTUIL & ISTS
Transmission Licensees on 08.05.2023, and the minutes of the same have been

submitted.

Hearing on 15.05.2023

14.

During the hearing on 15.05.2023, following has been recorded:

“3. Learned counsel for CTUIL informed that pursuant to the direction of the Commission
given in the instant petition vide Record of Proceedings dated 10.3.2022, a meeting was
held between CTUIL and ISTS transmission licensees on 8.5.2023, wherein it was recorded
that in the earlier meeting held on 13.8.2021, between CTUIL and the transmission
licensees, it was agreed by general consensus that unless otherwise requested, the work
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regarding installation of OPGW shall be awarded to the asset owner. She further informed
that a meeting was also held on 13.3.2023, amongst CTUIL, Powergrid and Sekura
pursuant to the directions of the Commission vide RoP dated 10.3.2022 to discuss OPGW
installation on 400 kV D/C Malerkotla- Kurukshetra line owned and operated by Sekura
wherein Sekura suggested that OPGW work should be awarded to them as additional work
being change in the original transmission line scope and cost of the same shall be
recovered by revision in their existing TBCB tariff. Learned counsel for the CTUIL submitted
that the work shall be awarded in RTM mode and tariff of the same shall be determined by
the Commission as per the applicable regulations.

4. Learned counsel for Respondent No.18/WTPL submitted that while passing order in
present petition, the Commission may bear in mind that the matter in issue is of
Communication System and to what extent the powers under the Electricity Act, 2003 can
be used in allowing revenue or in approving or determining tariff of Communication System
which is not part of the transmission. In response, learned counsel for the CTUIL submitted
that the Communication System is part of the transmission system CTUIL submitted that
the work should be awarded in RTM mode and tariff of the same shall be determined by
the Commission as per the applicable regulations.”

15. After hearing the Petitioner and Respondents, the Commission reserved the order
in the matter on 15.05.2023.

Written Submission of Respondent No. 1, SEKURA NRSS XXXI(B) Transmission
Ltd

16. Respondent No.1, SEKURA NRSS XXXI(B) Transmission Ltd has made written
submissions dated 05.06.2023 as under:

(@) CTUIL has proposed the following in view of MoP “Guidelines on Planning of
Communication System for Inter-State Transmission System (ISTS)” dated

09.03.2022 and recent approvals of OPGW on existing lines:

() OPGW installation work under ISTS Communication requirement shall be
awarded to the transmission line asset owner.

(i) Terminal equipment associated with OPGW cable shall be awarded to bay
owner/s of the transmission line on which OPGW is proposed for installation.

(b) A consensus has emerged that Respondent No. 1 can undertake the
implementation of OPGW in the transmission assets owned by it and further that
such OPGW cables will form part of its transmission assets, which ownership would

also lie with Respondent No 1.

(c) The NRSS project has been developed and operated by Respondent No. 1 as a
Tariff based Competitive Bidding licensee. All transmission assets forming part of
the NRSS XXXI B Project are subject to the tariff that has been arrived at pursuant

to competitive bidding in accordance with the guidelines issued by the Ministry of
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(d)

(€)

(f)

(9)

(h)

Power (“MOP”). Accordingly, the regime that governs the tariff of the NRSS XXXI B
project falls under Section 63 of the EA 2003.

OPGW cables do not constitute a standalone asset. It is only a part of the
transmission assets of a transmission licensee. The NRSS XXXI B Project is
regulated under Section 63 of the EA 2003, it may not be appropriate to apply a
separate regulated tariff mechanism for the upcoming OPGW cables of the NRSS
XXX| B Project.

In view of the above, the OPGW cables forming part of the communication system
would form an integral part of the transmission lines owned and operated by
Respondent No. 1.

In the context of factoring in the implementation of the Reliable Communications
Scheme in the tariff of the TBCB licensee, implementation of the Communication
System as part of the NRSS XXXI B project by replacing the earth-wire with OPGW
cables is an additional requirement under the mandate of law. Considering that the
said requirement has cropped up after the bid deadline, the implications of the
above should be considered under the Change in Law provision of the Transmission

Service Agreement (TSA).

The consequences of the Change in Law and, in particular, the computation of the
impact thereof upon the tariff have been set out in detail under the TSA. Considering
that the TSA governs the tariff for the entire transmission assets in the NRSS

project, any change in such tariff would fall within the purview of the TSA.

There is precedent for allowing additional expenditure incurred on account of a
Change in Law to be passed through in the tariff. Reliance is placed on Talwandi
Sabo Power Limited vs Punjab State Electricity Regulatory Commission
[MANU/ET/0054/2020], wherein the Tribunal held that the MoEF and CC
Notification constituted a Change in Law event and any additional expenditure
incurred on account of the installation of flue-gas desuphurisation system was to be
included as Additional Capital Cost. Reliance is also placed on the judgment of the
Tribunal in NRSS XXXI (B) Transmission Limited vs Central Electricity Regulatory
Commission [MANU/ET/0071/2021]. In this case, the Appellant has claimed
compensation on account of the increase in the length of the transmission lines due

to a change in the Gantry Coordinates from the one indicated in the Survey Report.
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()

()

Further, vide its Final Order dated 13.05.2022 in remand proceedings in Petition no.
195MP2017, it was decided as follows:

“16. Accordingly, NTL shall recover from LTTCs the IDC and IEDC incurred for the extended
period of SCOD and compensation for the actual change in the length of the Transmission
lines as against the length of the Transmission lines in case the Gantry Coordinates would
have been same as indicated in the Survey Report in accordance with Article 12.2.1 of the
TSA i.e. increase in non-escalable transmission charges at the rate of 0.313% for a
cumulative increase of capital cost of Rs.1.158 crore incurred up to the extended SCOD of
the project.”

Procedurally and administratively, it would be quite difficult and challenging for the
TSP, CTUIL & other stakeholders involved actively in the ISTS transmission
charges billing, collection & disbursement (BCD) process from a viewpoint that parts
of the same transmission asset owned & operated by same Transmission Licensee
would be treated under two different tariff regimes i.e. part asset under TBCB Tariff
and part asset under RTM mode. The commission may please consider the single
tariff regime under the available provision of the TSA for all such similar cases of

OPGW laying in the existing transmission TBCB assets.

Analysis and Decision

17. We have considered the submissions of the Petitioner, and Respondents and

perused all relevant documents on record. The following issues arise for our

consideration:

Issue No. 1: Who shall be responsible for implementing the installation
of optical ground wire (OPGW) to strengthen the communication network
by replacing the earth wire on the existing transmission line owned by a

transmission licensee?

Issue No. 2: What other factors need to be considered while such
replacement is carried out, such as the impact on discovered tariff,

availability, loss due to damage, etc. for the transmission licensee?

The above issues have been dealt with in succeeding paragraphs.
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Issue No. 1: Who shall be responsible for implementing the installation of optical

ground wire (OPGW), to strengthen the communication network by replacing the

earth wire on the existing Transmission Line owned by a transmission licensee?

18.

19.

20.

21.

22.

Petitioner has submitted that the Reliable Communication Scheme under Central
Sector for Northern Region for installation of OPGW based reliable communication
system with a network size of 7248 kms (including OPGW replacement of ULDC
Phase-I), by the Petitioner, was approved in the 39th Meeting of the Northern
Regional Power Committee held on 2.5.2017, which was revised to 7398 Km in the
47th Meeting of the Northern Regional Power Committee held on 11.12.2019.

Petitioner has taken up the implementation of the project wherein OPGW is to be
installed on ISTS transmission lines by replacing existing earth wire for which it has
entered into a contract dated 31.1.2019 with M/s Apar Industries Ltd. (APAR) as per
which dismantled earth wire shall be taken away by the contractor.

Petitioner has approached Respondent No.1 for installation of OPGW on the 400kV
D/c Kurukshetra-Malerkotla line, which was opposed by Respondent No. 1 seeking
clarifications on the regulations under which Petitioner has proposed to take away

part of its asset and the ownership of new OPGW among other queries.

Respondent Western Transco Power Limited (WTPL) has submitted that the OPGW
which shall be installed may be utilized for commercial purposes such as
communication etc., which cannot be allowed to an entity which is not the owner of
the transmission asset, and that the said entity cannot be permitted to make undue
monetary gains by using the said asset. Further, during the installation of the
OPGW, there may be damage to the existing assets of the Applicant. WTPL.
Further, the concerns on Deemed availability/ compensation of financial loss in case
of tripping, breakdown, maintenance, etc., due to the reason not attributable to the
transmission licensee which owns the transmission line in question need to be
handled besides who will carry out O&M of such OPGW.

The Respondents NER-II Transmission LTD. (NERII), Parbati Koldam
Transmission Co. LTD. (PKTCL), Gurgaon Palwal Transmission Co. LTD. (GPTL),
Jabalpur Transmission Co. LTD. (JTCL), Maheshwar Transmission Co. LTD. (MTL),
RAPP Transmission Co. LTD. (RTCL), Bhopal Dhule Transmission Co. LTD.
(BDTCL), Odisha Generator Phase-Il Transmission Co. LTD. (OGPTL), East North
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23.

24.

25.

Interconnection Transmission Co. LTD. (ENICL), Patran Transmission Co. LTD
(PTCL) and Purulia & Kharagpur Transmission Co. LTD (PKTCL) have opposed the
replacement of earth wire by any other licensee such as Petitioner.

Subsequent to the filing of the instant Petition, several rounds of meetings were
undertaken by CTUIL with transmission licensees wherein consensus emerged
during the meetings held on 13.3.2023 and 8.5.2023 regarding modalities for
implementation of OPGW raised in the instant Petition.

We have considered the submissions of the Petitioner and Respondents and have
also perused the facts on record.

The relevant extracts of the 39" Meeting of the NRPC held on 2.5.2017, and 47t
Meeting of the NRPC held on 11.12.2019 are as under:

39" Meeting of the NRPC held on 2.5.2017
“NRPC Deliberations
B.6 Reliable Communication Scheme under Central Sector for Northern Region

B.6.7NRPC approved the proposal by POWERGRID for installation of 5474 kms. of OPGW
based communication scheme, at an estimated cost of Rs.137 Crs.”

“B.17 Replacement of OPGW installed under ULDC Phase-|

B.17.6 POWERGRID informed that 24-F OPGW would be considered as per the existing
philosophy and along with communication equipment for which the estimated cost would
be Rs.59 Crs. The scheme would become part of existing Commercial Agreement signed
for ULDC Project and would be implemented as part of Reliable Communication Scheme
under Central Sector for Northern Region.

B.17.7 After detailed deliberations NRPC approved the proposal of replacement of old
OPGW installed under ULDC phase-/...”

47" Meeting of the NRPC held on 11.12.2019

"B.6.4 After detailed deliberations, the following links were agreed upon:

Sl. Name of Link Route Purpose
No. Length
(km)

1 400kV Panchkula- | 65.494 Physical Path Redundancy & route diversity
Patiala for Panchkula S/s

2 400kV Jallandhar 85.15 Physical Path Redundancy & route diversity
Moga for Jallandhar (PG) through Central Sector

links.

3 400kV Parbati PS - | 250.53 Path Redundancy & route diversity of
Amritsar Parbati PS (Banala) & Hamirpur 4 through

4 LILO of Parbati -|6.7 Central sector network.
Amritsar at Hamirpur
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5 400kV  Kurukshetra- | 180 Path Redundancy of Malerkotla (PG)
Malerkotla PG through central sector network.

6 765kV Meerut - Moga | 337.15 Route diversity of Moga S/S & creation of
reliable ICCP link between Punjab,
Rajasthan (through upcoming 765kV
Bikaner Moga under GEC Part D & NRLDC.

7 400kV Dehradun- | 165 Physical path Redundancy & for route
Bagpat diversity of Bagpat S/S

8 400kV RAPP B -Jaipur | 226 Redundancy of Kota & RAPP through
South with LILO at Kota Central Sector network

9 400kV Allahabad- | 200 Redundancy of Singrauli
Singrauli

10 400kV Allahabad- | 130 Strengthening of Inter Regional
Fatehpur 765 Connectivity (WR-NR). (400kV Fatehpur —

Mainpuri is under implementation under
Reliable Communication scheme)

11 400kV Kanpur -1 370 Redundancy of old Agra-Kanpur link which

Ballabhgarh has reached the end of its useful life of 15
years.

12 Chittorgarh 400kV | 07 Redundancy of Chittorgarh 220/132
RVPN to Chittorgarh through Central Sector network
220kV RVPN

13 400kV  Lucknow —| 156 Redundancy of Network and avoiding
Kanpur multiple sub-stations
TOTAL 2179.024

B.6.5 POWERGRID further informed that in accordance with 39" & 40" NRPC meeting,
implementation of 7248 Km OPGW is under execution. POWERGRID also informed that
around 2031 km OPGW network is not coming up in the original reliable scheme (as
approved in 39th NRPC) as some of the IPPs are not coming up and also connectivity for
some were covered in different schemes. Considering the same and additional requirement
of 2180 km as proposed for taking care of contingencies as per Communication Planning
Criteria, the overall network size approved in 39th & 40" NRPC will increase by only 150
km considering new requirement of 2180 km in lieu of 2031km network not coming up as
brought out above.

B.6.6 Accordingly, TeST sub-committee members have agreed for the implementation of
2180 Km of OPGW network under on-going Reliable Communication Project (7248 km) so
that the same can be implemented within the same time period. The revised network size
of Reliable Communication Project will become 7398 Km.

B.6.7 TCC recommended for the approval of the modified scheme as agreed by TeST
subcommittee.

NRPC Deliberations
B.6.8 NRPC concurred with TCC deliberations.”

As per the above, the proposal of the petitioner for the installation of OPGW based
communication network for Reliable Communication Scheme under the Central
Sector for Northern Region was approved in 39" Meeting of NRPC held on
02.05.2017 and 47" Meeting of NRPC held on 11.12.2019, wherein the installation
of OPGW on 400kV Kurukshetra - Malerkotla line (180km) by replacing the earth

wire was agreed in 47" meeting of the NRPC.
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26.

Clauses 7.1.1 and 7.1.2 of the Transmission Service Agreement dated 02.01.2014
of Respondent No.1, as submitted by the Petitioner, provide as under:

“7. OPERATION AND MAINTENANCE OF THE PROJECT

7.1.1 The TSP shall be responsible for ensuring that the Project is operated and maintained
in accordance with the Indian Electricity Grid Code (IEGC)/State Grid Code (as applicable),
Transmission License, directions of National Load Despatch Centre/RLDC/SLDC (as
applicable), Prudent Utility Practices, other legal requirements including the terms of
Consents, Clearances and Permits and is made available for use by the Transmission
Customers as per the provisions of applicable regulations including but not limited to the
Central Electricity Regulatory Commission (Open Access in Inter-state Transmission)
Regulations, 2004, Central Electricity Authority (Installation and Operation of Meters)
Regulations, 2006, and the Central Electricity Authority Grid Standards of Operation and
Maintenance of Transmission Lines (as and when it comes into force) as amended from
time to time and provisions of this Agreement.

7.1.2 The TSP shall operate and maintain the Project in an efficient, coordinated and
economical manner and comply with the directions issued by the National Load Despatch
Centre, RLDC or the SLDC, as the case may be, in line with the provisions of the Electricity
Act 2003 and Rule 5 of the Electricity Rules, 2005, and as amended from time to time.”

As per the above, the TSP (i.e. Transmission licensee) is responsible for ensuring
the operation and maintenance of the project in an efficient, coordinated and
economical manner and in compliance with the Indian Electricity Grid Code
(IEGC)/State Grid Code (as applicable), Transmission License, directions of
National Load Despatch Centre/RLDC/SLDC (as applicable), Prudent Utility

Practices, other legal requirements.
Further, the “Prudent Utility Practices” defined in the TSA are as under:

“‘Prudent Utility Practices” shall mean the practices, methods and standards that are
generally accepted internationally from time to time by electric transmission utilities for
the purpose of ensuring the safe, efficient and economic design, construction,
commissioning, operation, repair and maintenance of the Project and which practices,
methods and standards shall be adjusted as necessary, to take account of:

() operation, repair and maintenance guidelines given by the manufacturers to

be incorporated in the Project,

(i) the requirements of Law, and

(iii) the physical conditions at the Site

As per the above, the TSP (i.e. Transmission licensee) is obligated to adopt the
practices, methods and standards that are generally accepted internationally from
time to time by electric transmission utilities for the purpose of ensuring the safe,
efficient and economic design, construction, commissioning, operation, repair and
maintenance of the Project and to take into account the guidelines given by the

manufacturers, requirements of law and physical conditions at the site.
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27.

28.

Regulation 7.2 of the Communication System Regulations, 2017, provides as under:

“7.2 Role of CTU (i) The CTU shall in due consideration of the planning criteria and
guidelines formulated by CEA, be responsible for planning and coordination for
development of reliable National communication backbone Communication System among
National Load despatch Centre, Regional Load Despatch Centre(s) and State Load
Despatch Centre(s) and REMCs along with Central Generating Stations, ISTS Sub -
Stations, UMPPs, inter-State generating stations, IPPs, renewable energy sources
connected to the ISTS, Intra-State entities, STU, State distribution companies, Centralised
Coordination or Control Centres for generation and transmission. While carrying out
planning process from time to time, CTU shall in addition to the data collected from and in
consultation with the users consider operational feedback from NLDC, RLDCs and SLDCs.

(i) The CTU shall plan the communication system comprehensively and prospectively for
users considering the requirement of the expected nodes in consultation with Standing
Committee to be constituted by CEA.”

As per the above, CTUIL shall be responsible for planning and coordination for the
development of a reliable National communication backbone Communication
System among the National Load despatch Centre, Regional Load Despatch
Centre(s) and State Load Despatch Centre(s) and REMCs along with Central
Generating Stations, ISTS Sub -Stations, UMPPs, inter-State generating stations,
IPPs, renewable energy sources connected to the ISTS, Intra-State entities, STU,
State distribution companies, Centralized Coordination or Control Centres for

generation and transmission.

Clause (aa) of Regulation 2(i) and Regulation 7.8 of the Communication System

Regulations, 2017, provide as under:

“2(i) aa) “User” means a person such as a Generating Company including Captive
Generating Plant, RE Generator, Transmission Licensee [other than the Central
Transmission Utility (CTU) and State Transmission Utility (STU)], Distribution Licensee, a
Bulk Consumer, whose electrical system is connected to the ISTS or the intra-State
transmission system.

7.8 Role of Users:

() The Users including renewable energy generators shall be responsible for provision of
compatible equipment along with appropriate interface for uninterrupted communication
with the concerned control centres and shall be responsible for successful integration with
the communication system provided by CTU or STU for data communication as per
guidelines issued by NLDC.

(i) Users may utilize the available transmission infrastructure for establishing
communication up to nearest wideband node for meeting communication requirements
from their stations to concerned control centres.

(iif) The Users shall also be responsible for expansion /up-gradation as well as operation
and maintenance of communication equipment owned by them.”
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29.

30.

As per the above, Users, inter-alia including transmission licensee, may utilize the
available transmission infrastructure for establishing communication up to the
nearest wideband node for meeting communication requirements and shall also be
responsible for expansion /up-gradation as well as operation and maintenance of

communication equipment owned by them.

Regulation 26(1) of the Communication Standards Regulations, 2020 provides as

under:

“26. Requirements of fibre optic communication. (1) All wideband communications shall
be established using fibre optic communication consisting of underground fibre optic cable,
optical ground wire (OPGW) or underground fiber optic cable (UGFO) and all dielectric self
supporting (ADSS).”

As per the above, all wideband communications shall be established using fibre

optic communication.

The Guidelines on Planning of Communication System for Inter-State Transmission
System (ISTS) issued by MoP on 09.03.2022 provides as under:

“Guidelines on Planning of Communication System for Inter-State Transmission
System (ISTS)

1. Introduction

In order to achieve safe, secure, stable and reliable operation of the grid as well as its
economical and integrated operation, communication system plays a critical role. The
communication system may be treated as an integral part of the transmission system.
Therefore, it is imperative to carry out the planning for Communication System in Power
Sector.

For planning, and coordination for development of communication system for inter-State
transmission system, Central Transmission Utility is designated as the nodal agency.

Ministry of Power has formulated this guidelines named as “Guidelines on Planning of
Communication System for Inter-State Transmission System (ISTS)”. This guidelines
defines the categories of Communication System Schemes for ISTS and their
corresponding approval procedure.

2. Objective

Considering the critical role of Communication System in ISTS, a separate guidelines for
its planning is essential. This guideline on Planning of Communication System for Inter-
State Transmission System (ISTS) is being formulated with the objective to help in efficient,
coordinated, smooth, economical and uniform planning of Communication System for ISTS.

3. Applicability

i. This guideline shall come into force from the date of its issuance by the Ministry of
Power.

ii. The guidelines shall be applicable for communication system for ISTS only.

4. Categorization of Communication Schemes/Packages
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31.

Communication Schemes/Packages under this policy are categorized as Category (A) and
Category (B). The description of categories is as under:-

Category (A): Communication system directly associated with new ISTS as well as
incidental due to implementation of new ISTS elements (e.g. LILO of existing line on
new/existing S/s where OPGW/terminal equipment are not available on the existing main
line/substations etc.)

Category (B): Upgradation/madification of existing ISTS Communication system pertaining
to following:

* Missing Links

* Redundancy/ System Strengthening

» Capacity upgradation (Terminal equipment)

« Completion of life of existing communication system elements

* Other standalone project e.g. Cyber Security, Unified Network Management System
(UNMS)

» Adoption of New Communication Technologies
5. Procedure for approval of Communication Schemes/Packages

Category (A): As planning of ISTS Communication System is an integral part of planning
of new Inter-State Transmission System, the requirement for communication system linked
with new ISTS shall be included in new ISTS package and combined proposal shall be
approved as per the directions contained in MoP office order dated 28.10.2021 regarding
Re-constitution of the “National Committee on Transmission” (NCT).

Further, Communication requirements which are incidental due to implementation of new
ISTS elements (e.g. LILO of existing line on new/existing S/s where OPGW/Terminal
Equipment are not available on the existing main line/substations etc.) are also to be
approved alongwith that of respective transmission system package.

Category (B):

Communication Schemes/Packages proposed by CTUIL for upgradation/modification of
existing ISTS Communication System, standalone projects, adoption of new technologies
shall be put up to RPC for their views. RPC to provide their views on the
Schemes/Packages proposed by CTUIL within 45 days of receipt of the proposal from
CTUIL.

The Schemes/Packages alongwith the views of RPC shall be approved by NCT.

6. Communication system shall be planned in accordance with Central Electricity Authority
(Technical Standards for Communication System in Power System Operations)
Regulations, Central Electricity Regulatory Commission (Communication System for inter-
State transmission of electricity) Regulations, Manual of Communication System Planning
in Power System Operation published by Central Electricity Authority and other relevant
regulations/guidelines/orders/policies issued by Government of India for development of
reliable communication system for the power system.”

As per the above, Communication Schemes shall be proposed by CTUIL for the
upgradation/modification of the existing ISTS Communication System, standalone

projects, and adoption of new technologies, respectively.

We observe that the modalities of implementation of the said OPGW by the existing

transmission licensee or POWERGRID are not covered specifically in the MOP
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Communication Guidelines. However, on the direction of the Commission,
Petitioner has convened meetings on 14.07.2021,13.08.2021,13.03.2023 and
8.05.2023 with the ISTS licensees to come out with a suitable proposal for smooth
and proper adjudication of the issues involved. Consensus for the installation of
OPGW by replacing the existing earth wire has been reached in the meetings held
on 13.03.2023 and 08.05.2023. The relevant extracts of the same are as follows :

Minutes of the Meeting held on 13.03.2023 between CTU, POWERGRID &NRSS
XXXI (B) Transmission Ltd./ Sekura

3. CTU added that a compliance affidavit was submitted before CERC after receiving
communication from POWERGRID that it has no objection if the implementation of laying
of OPGW is undertaken by M/s NRSS XXXI (B) Transmission Ltd. / Sekura on its 400kV
D/C Malerkotla - Kurukshetra line. Subsequently M/s NRSS XXXI (B) Transmission Ltd.
/ Sekura submitted a proposal to CTU via letter dtd. 23.01.2023 for OPGW installation
on its 400kV Malerkotla - Kurukshetra line as well as on 400kV Malerkotla — Amritsar
line of 48F OPGW on both the lines.

4. CTU further informed that after reviewing the proposal of M/s NRSS XXXI (B)
Transmission Ltd. / Sekura, the 400kV D/C Malerkotla — Amritsar line was not found to
be required at present for OPGW installation. Moreover, the OPGW fibre capacity of 24F
is sufficient at present. In view of this CTU has put up an agenda in 63rd NRPC for
OPGW installation on the 400kV D/C Malerkotla - Kurukshetra line with 24F OPGW.
NRPC after deliberations, was of the view that Hon’ble CERC should be apprised about
the proposal before reviewing in RPC and getting approved in NCT. If M/s NRSS XXXI
(B) Transmission Ltd. / Sekura wants to install OPGW on its 400kV D/C Malerkotla —
Amritsar line and 48F in place of 24F in both 400kV D/C Malerkotla - Kurukshetra line &
400kV DI/IC Malerkotla — Amritsar line, the cost of the OPGW with 48F on 400kV
Malerkotla — Amritsar line and additional fibers of 400kV D/C Malerkotla - Kurukshetra
line shall be borne by the M/s NRSS XXXI (B) Transmission Ltd. / Sekura.

5. CTU further stated that the various issues raised earlier by M/s NRSS XXXI (B)
Transmission Ltd. / Sekura viz., impact on tariff and revenue after replacement of
earthwire with OPGW (POWERGRID Ownership), handing over the earth wire to
POWERGRID, rectification of any damaged asset in the process of OPGW installation,
prior intimation & work planning of OPGW laying work and; details of responsible
contractor, indemnification on of any outage or claimed compensation by any landowner,
issue related to the ownership of the OPGW and its O&M, and issue related to any
commercial use of OPGW etc. shall get resolved as the OPGW laying work shall be
awarded to NRSS XXXI (B) Transmission Ltd. / M/s Sekura after NCT approval under
RTM mode, and M/s Sekura being the Owner of this ISTS transmission line the
ownership of this OPGW would also remain with them.

6. NRSS XXXI (B) Transmission Ltd. / M/s Sekura suggested that this OPGW work shall
be awarded to them as additional work by change in the original transmission line scope
and cost of the same shall be recovered by revision in their existing TBCB tariff.
However, CTU stated that as the TBCB asset has already lived its prominent life so this
work shall be awarded in RTM mode and tariff of the same shall be determined by the
applicable RTM regulations of CERC.

7. CTU stated that deliberations of this meeting shall be communicated to CERC as part of
Petition no. 94/MP/2021.

A
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As per the above, NRSS XXXI(B) Transmission Ltd / M/s Sekura suggested
installing 48 F OPGW in place of 24 Fibre suggested by CTUIL. Further, Sekura
suggested that OPGW work may be awarded to them as additional work by a
change in the original transmission line scope, and the cost of the same may be
recovered by a revision in their existing TBCB tariff. However, CTU stated that this
work shall be awarded in RTM mode, and the tariff of the same may be determined
as per RTM regulations of CERC. Further, CTU also stated that various issues
raised earlier by M/s NRSS XXXI (B) Transmission Ltd. / M/s Sekura shall also be
resolved by awarding the OPGW work to them.

Minutes of the Meeting held between CTU & ISTS Transmission Licensees on
08.05.2023

“7. With reference to above ROP and MOP guidelines, CTU proposed below mentioned
methodology for deliberation during the meeting:

Sr. No. | CTUIL proposal for deliberations

0] In view of MoP “Guidelines on Planning of Communication System for Inter-
State Transmission System (ISTS)” dtd. 09.03.2022 and recent approvals of
OPGW on existing lines, following is proposed:

(i) OPGW installation work under ISTS Communication requirement shall
be awarded to the transmission line asset owner.

(ii) Terminal equipment associated with OPGW cable shall be awarded to
bay owner/s of the transmission line on which OPGW is proposed for
installation.

If the Asset owners refuses the work same shall be deliberated in the NCT and
awarded to other party with consent of existing asset owner/s.

(i) Other views of Transmission licensees on the above

8. Sekura agreed for the methodology put up by CTU, however they raised the concern of
provision of Fibre Optic Terminal equipment (FOTE) at bays level for their line, 400kV
Kurukshetra- Malerkotla. POWERGRID confirmed they shall provide FOTE as the bays are
owned by them as suggested by CTU.

9. Indigrid enquired about the modalities of using OPGW for ISTS communication which is
provided by the TSP which was not originally in the scope of RFP of a transmission line.
CTU informed that such issues shall be dealt on case-to-case basis in the RPC forum, in
view of ISTS system requirement.

10. Other licenses also agreed to the CTU proposal.

As per the above, it was agreed that OPGW installation work under ISTS

Communication requirement might be awarded to the transmission line asset
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32.

33.

owner, and if the asset owners refuse the work, same may be deliberated in the
NCT and awarded to another party with the consent of existing asset owner(s).

We observe that Communication systems are essential to facilitate secure, reliable
and economic operation of the grid and are an important pre-requisite for the
efficient monitoring, operation and control of the power system CTU, has been
entrusted with the responsibility of planning and coordination for the development
of an efficient and coordinated communication system on a regional basis to provide
a backbone communication system for the ISTS under various Regulations of CEA
and CERC and Guidelines of MOP.

We observe that during the meetings held on 13.03.2023 and 8.5.2023, Petitioner
CTUIL and Respondent No.1Sekura have agreed on the modalities of
implementation of OPGW on instant transmission asset of Malerkotla-Kurukshetra
line. Further, during the hearing on 15.05.2023, CTUIL based on the meeting held
on 08.05.2023 between CTU and various transmission licensees, submitted that the
OPGW work may be awarded to the transmission line asset owner. Accordingly, the
work of replacement of earth wire under instant case may be allowed to be executed
by the transmission licensee owning such earth wire following the required

procedure with the approval of the competent authority.

Issue No. 2: What other factors need to be considered while such replacement is

carried out, such as impact on discovered tariff, availability, loss due to damage

etc, for the Transmission licensee?

34.

35.

During the Meeting held on 13.03.2023 and during a hearing on 15.05.2023, CTU
has submitted that the work may be awarded in RTM mode and the tariff of the

same may be determined by the Commission as per the applicable regulations.

Respondent No.1 has submitted that the implementation of the Communication
System by replacing the earth-wire with OPGW cables is an additional requirement
under the mandate of law, and the same may be considered under the Change in
Law provision of the Transmission Service Agreement (TSA). Further, the
consequences of Change in Law and, in particular, the computation of the impact
thereof upon the tariff have been set out in detail under the TSA, and any change

in tariff would fall within the purview of the TSA.
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36.

37.

We observe that installation of OPGW is a requirement which has emerged at a
stage after the TBCB project has been declared commercial. Further, we observe
that the tariff of the TBCB Project is governed in terms of TSA and are of the view
that appropriate compensation needs to be provided for recovery of additional
expenditure towards OPGW installation and its maintenance by the licensee.

We have perused the TSA signed on 02.01.2014 between NRSS XXXI (B)
Transmission Limited and LTTCs, submitted in another Petition No. 89/TT/2014,

which provides the treatment of Change in Law as under:

“12 CHANGE IN LAW

12.1 Change in law

12.1.1 Change in law means the occurrence of any of the following after the date, which is
seven (7) days prior to the Bid Deadline resulting into any additional recurring/ non —
recurring expenditure by the TSP or any income to the TSP:

e The enactment, coming into effect, adoption, promulgation, amendment,
modification or repeal (without re-enactment or consolidation ) in India, of any Law,
including rules and regulations framed pursuant to such Law;

e achange in the interpretation or application of any Law by any Indian Governmental
Instrumentality having the legal power to interpret or apply such Law, or any
Competent Court of Law:

¢ the imposition of a requirement for obtaining any Consents, Clearances and Permits
which was not required earlier;

e a change in the terms and conditions prescribed for obtaining any Consents,
Clearances and Permits or the inclusion of any new terms or conditions for obtaining
such Consents, Clearances and Permits;

e any change in the licensing regulations of the Appropriate Commission, under which
the Transmission License for the Project was granted if made applicable by such
Appropriate Commission to the TSP;

e any change in the Acquisition Price; or

e any change in tax or introduction of any tax made applicable for providing
Transmission Service by the TSP as per the terms of this Agreement

12.2 Relief for Change in Law

12.2.1 During Construction Period

During the Constriction Period, the impact of increase/decrease in the cost of the Project in
the Transmission Charges shall be governed by the formula given below:

- For every cumulative increase/decrease of each Rupees One Crore Fifteen Lakhs

Eighty Thousand Only (Rs. 1.158 Cr) in the cost of the Project up to the Scheduled
COD of the Project, the increase/decrease in Non-Escalable Transmission Charges
shall be an amount equal to Zero Point Three One Three percent (0.313%) of the Non-
Escalable Transmission Charges.
12.2.2 During the Operation Period:
During the Operation Period, the compensation for any increase/decrease in revenues shall
be determined and effective from such date, as decided by the Appropriate Commission
whose decision shall be final and binding on both the Parties, subject to rights of appeal
provided under applicable Law.
Provided that the above mentioned compensation shall be payable only if the
increase/decrease in revenues or cost to the TSP is in excess of an amount equivalent to
one percent (1%) of Transmission Charges in aggregate for a Contract Year.
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38.

12.2.3 For any claims made under Articles 12.2.1 and 12.2.2 above, the TSP shall provide
to the Long Term Transmission Customers and the Appropriate Commission documentary
proof of such increase/decrease in cost of the Project/ revenue for establishing the impact
of such Change in Law.

12.2.4 The decision of the Appropriate Commission, with regards to the determination of
the compensation mentioned above in Articles 12.2.1 and 12.2.2, and the date from which
such compensation shall become effective, shall be final and binding on both the Parties
subject to rights of appeal provided under applicable Law.”

We observe that the instant case of replacement of earth wire with OPGW is a work
which was not part of the original scope of TSA. Since the OPGW has not been
provided with a separate transmission licence, we are not inclined to consider the
suggestion of CTU to consider the instant work of replacement under RTM. We
observe that TSA provides for treatment of additional expenditure under “Change
in Law”. We are of the considered view that additional expenditure on account of
the replacement of earth wire after adjusting the buy-back or the scrap value of that
earth-wire shall be treated in the manner as expenditure under Change in Law so
that its recovery is simplified. The transmission licensee is directed to follow a
transparent process of competitive bidding while implementing such work. After
implementation of the work, the transmission licensee is required to approach the
Commission for approval of such expenditure along with audited data of the
expenditure and details of competitive bidding carried out by it. The transmission
licence shall not be required to be amended to include OPGW since the
transmission licence issued to Respondent No.1 does not specifically provide the
specification of earth wire, and OPGW shall be considered within the same

transmission licence.

Further regarding the treatment of deemed availability for the period when such
replacement is carried out, we have perused the TSA signed on 02.01.2014
between NRSS XXXI (B) Transmission Limited and LTTCs, submitted in another
Petition No. 89/TT/2014, which provides the provision for availability of the project

as under:

“8 AVAILABILITY OF THE PROJECT

8.1 Calculation of Availability of the Project:
Calculation of Availability for the Elements and for the Project, as the case may be, shall
be as per Appendix IV of the Central Electricity Regulatory Commission (Terms and
Conditions of Tariff) Regulations, 2009, as applicable seven (7) days prior to the Bid
Deadline and as appended in Schedule 9.
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Schedule 9
Appendix IV of Central Electricity Regulatory Commission (Terms and Conditions of
Tariff) Regulations, 2009
Procedure for Calculation of Transmission System Availability Factor for a Month

”

5. The transmission elements under outage due to following reasons shall be deemed to
be available:

i. Shut down availed for maintenance or construction of elements of another transmission
scheme. If the other transmission scheme belongs to the transmission licensee, the
Member-Secretary, RPC may restrict the deemed availability period to that considered
reasonable by him for the work involved.

ii. Switching off of a transmission line to restrict over voltage and manual tripping of switched
reactors as per the directions of RLDC.

As per the above, the transmission elements under outage due to shutdown availed
for maintenance or construction of elements of another transmission scheme, which
may be of the same transmission licensee also, shall be deemed to be available.

Hence the issue of deemed availability shall be handled accordingly.

39. Considering the above we are of view that the treatment of deemed availability
during the period of OPGW installation work by replacing the exiting earth wire, shall
be treated in terms of the provisions under TSA.

40. CTUIL is directed to follow similar principles for facilitating and allowing OPGW
installation by other transmission licensees.

41. The Petition No. 94/MP/2021 is disposed of in terms of the above.

Sd/ Sd/ Sd/ Sd/
(P. K. Singh) (Arun Goyal) (I. S. Jha) (Jishnu Barua)
Member Member Member Chairperson
A CERC Website S. No. 563/2023
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CENTRAL ELECTRICITY REGULATORY COMMISSION
NEW DELHI

No.- L-1/210/2016/CERC

CORAM:

Shri Jishnu Barua, Chairperson
Shri l. S. Jha, Member

Shri Arun Goyal, Member

Shri P. K. Singh, Member

Date of Order: 19" January, 2024

In the matter of:

Approval of “Guidelines on Availability of Communication System” under the Central
Electricity Regulatory Commission (Communication System for inter-State transmission of

electricity) Regulations, 2017.

Order
The Central Electricity Regulatory Commission (Communication System for inter-
State transmission of electricity) Regulations, 2017 (hereinafter referred to as the
‘Communication Regulations’) were published on 29.05.2017 in the Gazette of India

Extraordinary (Part-11l, Section-4, No. 218).

2. Regulation 7.3 of the Communication Regulations requires NPC to prepare
Guidelines on “Availability of Communication System” in consultation with the
stakeholders and submit the same for approval of the Commission.

3. Accordingly, NPC has submitted the “Guidelines on Availability of Communication

System”, after stakeholder consultation, for approval of the Commission.



4. The Commission has examined the Guidelines submitted by NPC, and after
incorporating suitable changes, the Commission hereby approves the “Guidelines on

Availability of Communication System” which are enclosed as an Annexure to this Order.

Sd/- Sd/- Sd/- Sd/-
(P. K. Singh) (Arun Goyal) (I. S. Jha) (Jishnu Barua)

Member Member Member Chairperson
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Annex B.2.3

GUIDELINESONAVAILABILITY OF COMMUNICATION SYSTEM

1. INTRODUCTION:

1.1As per Regulation 7.3 of the Central Electricity Regulatory Commission
(Communication System for inter-State transmission of Electricity), Regulations, 2017,
National Power Committee (NPC) has been entrusted to prepare Guidelines on
Availability of Communication System in consultation with RPCs, RLDCs, CTU and
other stakeholders. Accordingly, these Guidelines have been prepared for determining
Availability of Communication System.

1.2 The relevant provisions in the Central Electricity Authority (Technical Standards for
Connectivity to the Grid), Regulations, 2007, CEA (Technical Standards for
Communication System in Power System Operations) Regulations, 2020 and CERC
(Indian Electricity Grid Code) Regulations, 2023 in respect of Communication System are

asfollows:

1.2.1 Requlation 6(3) of the CEA (Technical Standards for Connectivity to the Grid)
stipulates that ‘the requester and user shall provide necessary facilities for voice and
data communication and transfer of online operational data, such asvoltage, frequency,
line flows and status of breaker and isolator position and other parameters as

prescribed by the appropriate load dispatch centre.’

1.2.2 Requlation 5(1) of the CEA (Technical Standards for Communication System in

Power System Operations) Regulations, 2020 stipulates that user shall be capable of
transmitting all operational data as required by appropriate control centre.

1.2.3 Regulation 11 of the Indian Electricity Grid Code (IEGC) 2023 stipulates as
follows:
“11. DATA AND COMMUNICATION FACILITIES (1) Reliable speech and data
communication systems shall be provided to facilitate necessary communication, data
exchange, supervision and control of the grid by the NLDC, RLDC and SLDC in accordance
with the CERC (Communication System for inter-State Transmission of Electricity) Regulations,
2017 and the CEA Technical Standards for Communication.
(2) The associated communication system to facilitate data flow up to appropriate data
collection point on CTU system including inter-operability requirements shall also be

established by the concerned user as specified by CTU in the Connectivity Agreement.
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(3) All users, STU and participating entities in case of cross-border trade shall provide, in
coordination with CTU, the required facilities at their respective ends as specified in the
connectivity agreement. The communication system along with data links provided for speech
and real time data communication shall be monitored in real time by all users, CTU, STU,
9.DC and RLDC to ensure high reliability of the communication links.”

2. DEFINITION:

2.1 Words and expressions used in these guidelines shall have the same meaning assigned in
the Electricity Act, Central Electricity Authority (Technical Standards for Connectivity to
the Grid) Regulation ,2007, CEA (Technica Standards for Communication System in
Power System Operation) Regulations, 2020, CERC (Communication System for Inter-
State transmission of Electricity), Regulations, 2017 and Indian Electricity Grid Code
Regulations, 2023 and amendments thereof.

2.2 Other words have been explained as per the context in these Guidelines.

3. SCOPE AND APPLICABILITY:
3.1 As per Regulation 5 (i) of the CERC (Communication System for inter-State

transmission of Electricity), Regulations, 2017, “These regulations shall apply to the
communication infrastructure to be used for data communication and tele -protection for
the power systemat National, Regional and inter-Sate level and shall also include the
power system at the State level till appropriate regulation on Communication is framed
by the respective SateElectricity Regulatory Commissions.”

3.2 Accordingly, these guidelines shall be applicable to the CTU for the Communication
System Infrastructure of inter-State Transmission System. The guidelines shall also be
applicable to STU for the Communication System Infrastructure of intra-State
Transmission System, till appropriate regulation on Communication is framed by the
respective State Electricity Regulatory Commission.

3.3 The CTU (or STU as the case may be) shall have back to back co-ordination/agreement with

transmission licensees, generators, dedicated transmission line owners, bulk consumers and

concerned entities for providing power system communication on their network.
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3.4 Responsibility of CTU and STU:

a)

b)

CTU (or STU as the case may be) shall be responsible for submission of the details
of communication channels including the redundant channels configured for use of
voice / data / video exchange, protection, Tele-protection / SPS to respective
RLDC (SLDC as the case may be) on monthly basis incorporating the details of
new channels configured during previous month. The total number of
communication channels (N) is based on the requirement of RLDCs/NLDC and
the same would be decided in consultation with respective RPCs/NPC.

CTU (or STU as the case may be) shall be responsible for submission of the
performance/availability of configured channels of the previous month to
respective RLDCsfor verification by RLDCs and onward submission to respective
RPC for computation of availability of the communication system for previous
month.

CTU (or STU as the case may be) shall submit availability reports of configured
channel including the redundant channels in format prescribed by RLDC/RPC,
generated from the centralized NMS. The availability report of the call logging
facility (with time stamp) may be provided till commissioning of centralized

NMS for availability computation.

4. TREATMENT OF COMMUNICATION SYSTEM OUTAGES:

4.1 Outage time of communication system elements (i.e. channels) due to acts of God and

force majeure events beyond the control of the communication provider shall be considered
adeemed available. However, onus of satisfying the Member Secretary, RPC that element

outage was due to aforesaid events shall rest with the communication provider.

4.2 Any outage of duration more than one (01) minute in atime-block shall be considered as

not available for the whole time-block. Any outage of duration less than or equal to one

(01) minute in atime-block shall be treated as deemed available provided such outages

are not more than ten (10) timesin aday.

[lustration: If a channel is out for a duration less than or equal to one (01) minute in a

time-block, and such outages are more than ten (10) timesin a day, all the time-blocks

with such outages shall be treated as not available.
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4.3 All other outages not covered under 4.1 and 4.2 shall be considered as not available during

the whole block for the computation of channel availability.

5. METHODOLOGY FOR COMPUTATION OF AVAILABILITY OF
COMMUNICATION SYSTEM:

5.1 Availability of Communication System (Acs) shal be caculated as under:

NACS
_ Zi=1 A;
N
Where- N istotal number of communication channels as specified in 3.4(a) above.
- A is Availability of i Channel which shall be calculated as given in 5.2
below.

5.2 Availability of i Channel (Ai) shall be arrived as under:

BT—-BN;j
A = uxl()()

BT
Where B is Tota number of time-blocksin a month

Bniisthetotal number of time-blocks, in which i channel was not available
after considering deemed availability status of 4.1 & 4.2 above.

Bni = Bani- Bai - BLTTj,
Where-Bani is absolute number of time-blocks in which the i channel was
‘not available’ on account of any reason.

-Baiis Number of time-blocks out of Bani, in which i channel was
‘not available’ on account of act of God as specified in 4.1 above.

-BLTi is Number of time-blocks out of Bani, in which i channel was

‘not available’ for a duration less than or equal to one (01) minutein a
time-block and not more than ten (10) timesin a day as specified in 4.2
above.

[llustrations:

Casel: If thereare 2880 time-blocks (BT) in amonth, and aparticular channel is not available for
atotal of 70 time-blocks; and out of this, the above mentioned channel was not available
for 20 (Bgi) time-blocks due to act of God, six (06) time-blocks for less than one (01)

minute (BLTTi), then BaNi=70, BLTTi =06, BNi =70-20-06 = 44, and Ai = (2880-
44)/2880 = 98.47%

Case 2: If there are 2880 time-blocks (BT) in a month, and a particular channel is not available
for a total of 70 time-blocks, and out of this, the above mentioned channel was not
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available for 20 (Bgi) time-blocks due to act of God, 11 time-blocks for less than 1

minute, then BaNi=70, BLTTi = 0, BNi=70-20-0=50, and Ai = (2880-50)/2880 =
98.26%.

6. Revision of these Guidedlines

6.1 As and when required, these Guidelines shall be reviewed and revised by NPC with the

approval of the Commission.

*k*
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HITH HIWTT
Government of India
fagga darerg
Ministry of Power
=iy fagga wiasw
Central Electricity Authority
Rgya doy Bwrw gurm

Power Communication Development Division
Fidad s bl

CEA-PS-17-24/1/2024-PCD Division/ Date: 22-11-2024
To,
{As per the attached list)

Subject: Facilitating Broadband expansion by allowing leasing of fiber on OPGW -
regd.

This has reference to the DO letter dated 11" November 2024(No. 5-5/NBM-
2024 /PGCIL-OPGW]) addressed to Secretary (MoP) from Department of
Telecommunications, Ministry of Communications. Wherein MaP has been requested to
consider laying at least 48F (48 Fibres) OPOW (Optical Oround Wire) in fature
transmission projects making provision for legsing of additional fibers for the use of
telecom licensees i.e TSP (Telecom Service Provider)/ ISP (Internet Service Provider)/ IP
{Internet Protocol}-1 eto.

During a review meeting of NER {North Eastern Region) Telecom projects, Hon'bie
Minister for Communication had directed to facilitate broadband expansion by allowing
leazing of fibers on OPGW of POWERGRID in place of leasing of bandwidth, =o that rural
areas and hinterlands can get good and reliable telecom connectivity,

In view of thiz, CTU |Central Tranamission Utlity), POWERGRID, 5TUs (State
Transmission Utilities} and all the TSPs (Transmission Service Providers) are requested
to incorporate the necessary provisions in the technical specifications of their future
transmission schemes supporting the laying of at least 48F OPGW instead of 24F OPGW
for the upcoming TBCB (Tariff based Competitive Bidding)/RTM (Regulated Tariff
Mechaniam) schemes. It is further advised that the schemes which are presently in
hidding stage may also be modified sccordingly by the BPCs (Bid Process Coordinators)
wherever applicable.

This issues with the approval of Chairpersan, CEA. Wl"
G

Chief Engineer | |



(Addressed to the list below :)

S.No. | Designation Address E-mail
1. | COO, CTUIL Plot No. 2, Sector — 29 df@powergrid.in,
Near IFFCO chowk do@powerarid.in,
Metro station, Gurugram begarg@powergrid.in
— 122001
2. | CMD, PGCIL Powergrid, Saudamini, cmd@powergridindia.co
Plot No — 02, Sector — m
29,
Gurugram, Haryana
122001
3. | Chairman & Managing Saudamini, Plot No. 2, | cmd@powergrid.in
Director, Sector-29
PGCIL Gurgaon-122001
(Haryana)
4. | Chairman & Managing Gunadala, Eluru cmd@aptransco.gov.in
Director, Rd, Vijayawada, Andhra
APTRANSCO Pradesh 520004
5. | Chairman, Vidyut Soudha, chairman@apgenco.gov.i
APPGCL, Andhra Gunadala Eluru Road, n
Pradesh Vijaywada Andhra
Pradesh — 520 004
6. | Chairman & Managing Vidyut Soudha, cmd@tgtransco.com
Director, Khairatabad,
TCTL Hyderabad — 500082
7. | Chairman & Managing Vidyut Soudha, ‘A’ cmd@tsgenco.co.in
Director, Block, Khairatabad, cmdtransco@telangana.go
TSPGCL Hyderabad — 500 082 v.in
(Telangana)
8. | Managing Director, 10th Floor/NPKRR mdtantransco@tnebnet.or
TANTRANSCO Malikai, No. 144 Anna g
Salai, Chennai-600002
9. | Chairman & Managing Board Secretariat, cmdkseb@kseb.in
Director, Vidyuthi Bhavanam
KSEBL Kerala Pattom,
Thiruvananthapuram —
695004
10. | Managing Director, 1st floor, Kaveri md@kpclgmail.com

KPTCL

Bhawan, K. G. Road,
Bangalore-560009
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11.

Director (Operations),
MSETCL

C-19, E-Block
Prakashganga, Bandra-
Kurla Complex

dirop(@mahatransco.in,
sealdc8100@mahatransco
.in

Bandra(E),
Mumbai 400 051.
12. | Managing Director, Prakashgad, Plot No. G- | md@mahagenco.in
MSPGCL Maharashtra 9, 4th Floor Bandra (E),
Mumbai-400051
13. | Chief Engineer (Elect.), | Department Vidyut cee-elec.goa(@nic.in,
Goa Electricity Bhawan, Panji, Goa - elec.goa(@nic.in
403001
14. | Chairman, Sardar Patel Vidyut md.guvnl@gebmail.com
GUVNL Gujarat Bhawan, Race Course,
Vadodara- 390 007
15. | Chairman, Sardar Patel Vidyut md.guvnl@gebmail.com
Gujarat Urja Vikas Bhawan, Race Course,
Nigam Ltd. Vadodara- 390007
16. | Managing Director, Sardar Patel Vidyut md.getco@gebmail.com
GETCO Bhawan, Race Course,
Vadodara- 390 007
17. | Secretary, Dadar Nagar Secretariat, | tapasyaraghav(@gmail.co
Dadra & Nagar Haveli Silvassa- 396230 m
Electricity Department
18. | Director (Operations) , Vidyut Bhawan, Jyoti dir.oper@rvpn.co.in
RRVPNL Nagar cmd.rvpn@gmail.com
Jaipur, Rajasthan
19. | Chairman, Shakti Bhawan, C4, chairmanpu@gmail.com
HVPNL Sector No. 6
Panchkula — 134109,
Haryana
20. | Managing Director, JKPTCK ,Power mdjkptcll@gmail.com
J&KPTCL complex , bemina
Srinagar (J&K) janipur
jammu
21. | Managing Director, Himfed Building, BCS, | md@hppcl@gmail.com
HPPTCL New Shimla - 171009
(H.P.)
22. | Managing Director, Room No.411,3rd Floor, | md@hpgcl.org.in

HPGCL Haryana

Urja Bhawan,C-7,
Sector-6, HPGCL
Panchkula
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23. | Managing Director, Vidyut Bhawan, md.ptcul@rediffmail.com
PTCL of Uttarakhand Saharnpur Road,
Near [.S.B.T. Crossing,
Dehradun,Uttarakhand —
248002
24. | Managing Director, Maharani Bagh, GM S mdujvnl@ujvnl.com,
UJVNL (Uttarakhand) Road, Dehradun md@ujvnl.com
25. | Chairman& Managing Vidyut Bhawan, Bailey | mdcellbsptcl@gmail.com,
Director, Road Patna — 800021 cmd.bsphcl@gmail.com
BSPTCL
26. | Managing Director, 5th Floor, Vidyut md.bspgcl@gmail.com

MPPTCL

Jabalpur(MP) - 482 008

BSPGCL Bihar Bhawan, Bailey Road,
Patna
27. | Chairman & Managing The Mall, Mall Road, cmd@pstcl.org
Director, Patiala — 147001
PSTCL Punjab
28. | Chairman & Managing 7th Floor Shakti Bhawan, | cmd@upptcl.org,
Director, 14-Ashok Marg chairman@upptcl.org
UPPTCL Lucknow
Lucknow- 226001
29.| CMD, Shakti Bhawan,14- chairmanuppcl@gmail.co
UPRVUNL Ashok Marg, m md@uprvunl.org
Lucknow226001
30. | Managing Director, Shakti Bhawan, Rampur, | md@mptransco.nic.in,

ce.pnd@mptransco.nic.in

CSPHCL, Chhattisagarh

Nagar, Danganiya,

31. | Managing Director, Shakti Bhawan, mppgcl@mp.nic.in
MPPGCL Vidyutnagar, P.O.
Jabalpur- 482 008
32. | Chairman, Engineering Building, mdjuunl2018@gmail.com
Jharkhand Urja Utpadan | HEC Dhurwa, Ranchi-
Nigam Ltd. 834004
33. | Managing Director, Engineering Buliding, mdjusnl@gmail.com,
JUSNL Jharkhand HEC, Dhurwa, Ranchi — | md@jusnl.in
834004
34. | Chairman & Managing Vidyut Seva mdtransco(@cspc.co.in,
Director, Bhawan,P.O. Sunder chairman(@cspc.co.in
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Raipur- 492 013

Director, WBPDCL

plot 3/C, LABIlock,
Sector-III Salt Lake City,
Kolkata - 700

35.| Chairman & Managing Bidhan Nagar, Kolkata- | md@wbsetcl.in
Director, 700 091.
WBSETCL

36. | Chairman & Managing Bidyut Unnayan Bhaban, | wbpdcl@wbpdcl.co.in

APGCL, Assam

Bazar,
Guwahati,Assam.

37.| Chairman & Managing Janpath, Bhubaneswar- ele.bpmohapatra@optcl.c

Director, 751022. 0.in,

OPTCL ele.ssahu@optcl.co.in,
dir.operation@optcl.co.in,
cmd@optcl.co.in

38. | Chairman, Zone-A,7th Floor, ener nic.in

OPGCL Odisha Fortune Towers,

Chandrasekharpur,
Bhubaneswar - 751023
Odisha
39. | Managing Director, Vidyut Seva Bhawan mdgenco@cspc.co.in
CSPGCL P.O. Sunder Nagar,
Danganiya,
Raipur- 492 013
Chhattisgarh
40. | Chairman, Engineering Building, mdjuunl2018@gmail.com
Jharkhand Urja Utpadan | HEC Dhurwa, Ranchi-
Nigam Ltd. 834004
41. | Managing Director, NH- 10, Near UD&HD | spdecskm@gmail.com
SPDCL Sikkim Dept.
Gangtok East Sikkim
737101
42. | Chairman, Bijulee Bhawan, Paltan cgm.ppd@aegcl.co.in,

anjanjc.aegcl@gmail.com,
ogm.mpr@aegcl.co.in,
rakesh.kumar@apgcl.org

43.

Managing Director,
AEGCL (Assam)

Bijulee Bhawan, Paltan
Bazar,
Guwabhati- 781 001

managing.director@aegcl.
co.1n,
md_aegcl@yahoo.co.in
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44,

The Engineer-in-Chief,
Power and Electricity
Dept,

Govt of Mizoram

Kawlphetha Building
New Secretariat
Complex, Khatla, Aizawl
Mizoram 796001

eincpower@gmail.com

45.

Chief Engineer (P),

Manipur Electricity Dept.

South Block, Imphal,
Manipur- 795 001.

md.mspcl@gmail.com,
snandei@gmail.com,
ed.tech.mspcl@gmail.com
, ce-power(@man.nic.in

46. | Chief Engineer, Chief Engineer (D&R) miaziekho77kehie(@gmail
Nagaland Dept. of Electricity House. A.G. .com
Power Colony, Kohima —
797001
47. | Chairman & Managing Lumjingshai Short ewnong@yahoo.com,
Director, Round Road Shillong- directormeptcl@gmail.co
Meghalaya 793001 m,
cetranzemeptcl@gmail.co
m
48. | Chairman, Bidyut Bhaban, managing.director@tsecl.i
TSECL Tripura Banamalipur, Agartala, n
Tripura - 799001
49. | Chief Engineer (P) Itanagar, Arunachal setrans26(@gmail.com,

Dept. of Power ,
Govt of Arunachal
Pradesh

Pradesh — 791 111

tktara@hotmail.com,
vidyutarunachal@rediffm
ail.com,
vidyutarunachal@gmail.c
om,
setrans26(@gmail.com,
tktara@hotmail.com,
ee.ced@hotmail.com

50.

Commissioner-cum-

Secretariat , Andaman

secyit.and@nic.in

Secretary(P), and Nicobar Islands,
ANED (Andaman) Port Blair- 744101

51. | Secretary, Lakshadweep Electricity | lk-ktelect@nic.in
Lakshadweep Electricity | Dept.
Dept. Kavaratti - 682555

52.| Secretary, Department Secretariat, | secycs.pon(@nic.in,
Puducherry Electricity Puducherry- 605001 secytran@py.gov.in

53. | Chairman & Managing Shakti Sadan, Kotla egmoml.dtl@gmail.com,
Director, Marg, degmtoperationl.dtl@gmai
DTL Delhi New Delhi — 110002 l.com, md@dtl.gov.in
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54.| Chairman & Managing NTPC Bhawan, Core 7, | cmd@ntpc.co.in,
Director, Scope Complex 7, amanna@ntpc.co.in,
NTPC Ltd Institutional Area Lodhi | kamalverma@ntpc.co.in
Road, New Delhi-110003 | shipratyagi@ntpc.co.in
55.| Chairman & Managing Corporate Office, NHPC | cmd@nhpc.nic.in
Director, Office Complex, Sector
NHPC Ltd 33
Faridabad- 121003,
Haryana
56. | Chairman & Managing Cuddalore District Block | cmd@nlcindia.in
Director, - 1, Neyveli
NLC Ltd Tamilnadu- 607 801
57.| Chairman & Managing Pragatipuram, By Pass cmd@thdc.co.in
Director, Road, Rishikesh 249 201
THDC Ltd
58. | Chairman & Managing Nabhikiya Urja Bhavan, | npciltecrectt@npcil.co.in,
Director, Anushaktinagar, cmdsecretariat@npcil.co.i
NPCIL Mumbai-400094 n
59. | Chairman & Managing NEEPCO Ltd., Lower cmdneepco@neepco.co.in

Director, NEEPCO Ltd.

New Colony,
Shillong-793003

60.

Chairman,
BBMB (Bhakhra)

Sector -19B, Madhya
Marg,
Chandigarh — 160019

cman(@bbmb.nic.in

61. | Chairman & Managing Head Quarter DVC chairman@dvce.gov.in

Director, Towers, VIP Road

Damodar Valley Corp. Kolkata-700054

62. | Director General, First Floor, 6 Basant Dg.epta@epta.in,
EPTA Lok, Vasant Vihar, New | epta.dg@gmail.com
Delhi - 110070
63. | Chairman & Managing NDPL House, Hudson vrshrikhande@tatapower.

Director, Lines, Kingsway Camp com,

TATA Power Delhi-110 009 BD@tatapower.com,
nitin.kumar@tatapower.c
om,
neeraj.srivastava@tatapo
wer.com,

pivushkumar(@tatapower.
com
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64.

MD & CEO,
Adani Transmission Ltd

3rd Floor, South Wing,
Adani Corporate House,
Shantigram, S. G.
Highway, Ahmedabad -
382421

sameer.ganju@adani.com,
Narendran.Ojha@adani.c
om, atlbd@adani.com,
ishwar.dubey@adani.com,
sunnykumar.singh(@adani
.com,
sanjay.johari@adani.com

65.

Managing Director,
Adani Power Limited

Shantigram, Near
Vaishnodevi Circle, S.G.
Highway,
Ahmedabad-382421
Gujarat

manish.karna@adani.com

66.

Manager, AESL

Adani Power Limited,
7th Floor, Sambhav
Building, Judges
Bunglow Road,
Bodakdev, Ahmedabad,
Gujarat-380015

Praveen.tamak@adani.co
m

67.

Managing Director,
L&T IDPL

L&T Campus, TCTC
Building,

First Floor, Mount
Poonamallee Road,
Manapakkam, Chennai —
600089.

csr@Intecc.com

68.

Chairman & Managing
Director,
Reliance Power

Reliance Centre, Ground
Floor 19, Walchand
Hirachand Marg,
Ballard Estate, Mumbai
400 001

69.

Director,
Darbhanga — Motihari
Transmission Co. Ltd.

6th Floor, Plot No. 19 &
20, Film City,

Sector 16 —A, Noida,
Uttar Pradesh — 201301

Nimish.Sheth@SEKURA.
IN,

Neeraj. Verma@SEKURA
N,
Vijayanand.Semletty@Se
kura.in

70. | Chairman & Managing SJVN Corporate Head sectt.cmd@sjvn.nic.in,
Director, Quarters, Shanan Shimla- | nandlal.sharma@sjvn.nic.i
SJVN Ltd 06. SHIMLA — 171006 n

HP

71. | Director, 2nd Floor, Novus Tower, | modassar.a@grinfra.com,

G R Infra Project Ltd Plot No. 18, Sector 18, ashwin@grinfra.com,

Gurugram, Haryana -
122015,

transmission@grinfra.com
, akul.s@grinfra.com
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72.| Dy GM, Rajgarh Transmission rajgarhtransmission(@grin
G R Infra Project Ltd Limited, C/O: GR fra.com
INFRAPROJECTS
LIMITED, 2nd Floor,
Novus Tower, Plot No.
18, Sector 18, Gurugram
State - Haryana
Pin Code — 122015
73. | CMD, S-2 Technocrat jsrinivaskumar(@meilgrou
Megha Engineering & Industrial Estate p.in
Infrastructures Ltd Balanagar Hyderabad -
500 037
74. | Chairman & Managing Himadri, Rajghat Power | md.ipgpp@nic.in
Director, House Complex, New
PPCL Delhi — 110002
75. | Director & CEO, DLF Cyber Park, Tower | balaji.sivan@sterlite.com,

Indian Transmission
Business Sterlite Power
Transmission Ltd

B, 9th Floor,

Udyog Vihar Phase -III,
Sector-20

Gurugram- 122008

Ph —0124-4562000

fahim.alam@sterlitepower

.in,
Sterlite.bd@sterlitepower.
com,
chandan.dutt@sterlite.co
m

76.

Dy. President
Kalpataru Power
Transmission Ltd

101, Kalpataru Synergy,
Opp. Grand Hyatt,
Vakola

, Santacruz (E), Mumbai
400055. India.

milind.nene@

kalptarupower.com,
kaushal.thakkar@kalpatar
upower.com,
thakkarkaushal86(@yahoo.
com,
ajay.tripathi@kalpatarupo
wer.com

77.

Director,
Torrent Power Ltd

Electricity House, Lal
Darwaja,
Ahmedabad — 380001

NAMANSHAH@torrentp
ower.com
kaushal.thakkar@kalpatar
upower.com,
kashyapdesai@torrentpow
er.com
MAYANKGUPTA@torre

ntpower.com,
VATSALPATEL@torrent

ower.com

78.

Associate Director,
Commercial &
Regulatory, Sekura

503A, Windsor, Off CST
Road,
Kalina Mumbai-400098

Vijayanand.Semletty(@Se
kura.in
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Juniper Green
Transmission Private

Plaza-1, Plot No. 7,
MLU, Sector 10, Dwarka

79. | CMD, RPG House, 463, kecindia@kecrpg.com
KEC International Dr. Annie Besant
Limited Road,Worli, Mumbai —
400030
80. | CMD, F-9 First Floor, Manish rohit.gera@junipergreene

nergy.com
rohit.gera91@gmail.com

Leh-Ladakh-194101

Limited South West Delhi
110075
81.| CMD, ReNew , Commercial mohit.jain@renewpower.1
ReNew Transmission Block-1, Zone 6, Golf n,
Ventures Private Limited | Course Road anuj.jain@renewpower.in,
DLF City Phase-V, amit.kumarl @renewpowe
Gurugram-122009 r.in
82.| CMD, 7th Floor, FULCRUM, sumit.sinha@apraava.com
Apraava Energy Private | Sahar Road, Andheri .
Limited (East) naveen.munjal@apraava.c
Mumbai 400 099 om,
roshni.shah@apraava.com
83.| Head & VP, Unit No. 101, First Floor, | venkatraman.inumula@in
Regulatory & Contracts | Windsor, Village digrid.com
KoleKalyan,
off CST Road,
Vidyanagari Marg,
Kalina, Santacruz (East),
Mumbai — 400 098
84. | Senior Manager (Bidding | Unit No. 101, First Floor, | wasim.alam1@indigrid.co
& Business Windsor, Village m
Development), KoleKalyan, off CST
IndiGrid Ltd Road, Vidyanagari Marg,
Kalina, Santacruz (East),
Mumbai — 400 098
Maharashtra
85. | Managing Director, L&T campus TCTC contactus@lIntidpl.com
L&T IDPL building , First Floor, csr@Intecc.com
Mount Poonamalle Road,
Manapakkam,
Chennai-600089, Tamil
Nadu
86. | Chief Engineer, Electric M &RE cepladakh@gmail.com
Electric M &RE Division | Division, Choglamsar,
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87.

Director (BD &

Apraava Energy Private

sumit.sinha(@apraava.com

Commercial), Limited (FULCRUM 7th
Apraava Energy Floor, Next to Hyatt
Regency, Sahar Road,
Andheri (East), Mumbai
—400 099. India.
88. | Manager, - shivaprasad@meilgroup
Megha Engineering & .com
Infrastructures Ltd
89. | Manager Renew.Hub, Commercial | mohit.jain@renew.com

ReNew Transmission
Ventures Pvt Ltd

Block-1, Zone-6, Golf
Course Road, DLF City
Phase V, Gurugram,
Haryana — 122009

90.

Asst. Vice President,
Sterlite Power

DLF Cyber Park, 9th
Floor, B Block, Udyog
Vihar Phase 111, Sector
20, Gurugram — 122008,
Haryana, India

yash.tandon(@sterlite.com

91.

Head Environment &
Corporate Affairs,
Resergent Power
(TATA)

NRSS - XXXVI,Tata
Power B-12 & 13
Shatabdi Bhawan,
Sector-4, Noida

State - Uttar Pradesh -
201301

rajnishmehrotra@tatapow
er.com
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Annexure-B.2.5.1

Minutes of the Meeting(Virtual mode) held on 09.05.2023 (Tuesday)regarding
dual reporting of RTU, PMU, VOIP, AGC etc. applications

A meeting on the subject was held on 09.05.23 at 11:00 AM with participants from
CEA, RLDCs, CTUIL, Grid-India, and POWERGRID. List of the participants is
enclosed at Annexure-l. 2. At the outset Sr. .DGM (CTU) welcomed the participants
and explained the agenda to all the participants. He requested all the participants to
contribute their valuable suggestion for agenda to reach at some conclusion.

Agenda: Dual reporting of RTU, PMU, VOIP, AGC etc. applications on 2+2
channel to main RLDC and Backup RLDC

Presently, one data channel and one voice channel are routed for reporting to main

RLDC and similarly one data & one Voice channel is reporting at backup RLDC.

It is proposed by GRID INDIA that to increase of the redundancy in the system at least
two data channels and two voice channels shall be routed for reporting to main RLDC

and another two data & two Voice channels shall report at backup RLDC.

A detailed deliberation in meeting dated 05/04/23 was done among RLDCs,
POWERGRID, CEA for evolving a common planning philosophy for all regions.

In the meeting GRID INDIA stated that as per communication regulation 2017/IEGC
dual channel reporting for all communication applications from each ISTS station is
required for both main and back up RLDCs. This requirement has also been conveyed
by ED, NLDC to ED, GA & C vide letter dtd.16.03.2020

It was stated in the meeting that present channel configuration operational at different

RLDCs for main and back up CC respectively is as follows:
a) NRLDC:1+1 & 2+1(for few stations)

b) SRLDC:1+1

c) WRLDC:2+1

d) ERLDC:1+1

e) NERLDC:1+1

POWERGRID stated that they are designing the ISTS Communication system with
1+1 channel configuration i.e. one channel for main RLDC and one channel for back
up RLDC.



However, CEA recommended as follows: Manual of Communication Planning in
Power System Operation clause 4.1.2 states:- “To ensure redundancy with route
diversity, each communication channel (working path) planned for the Users shall be
provided with alternate channel (protection path) in different routes, i.e., the working
path and protection path should be resource disjoint. For last mile connectivity to load
dispatch center(s), additional redundancy in different route may be considered. In case
of failure of the working path, the protection path shall be available for the required
communication services.”
Therefore, dual redundancy may be planned for both main and back-up load dispatch
centers.
At present following services are working on ISTS communication network:

i. SCADA

ii. PMU

iii.  Tele protection

iv. Telecontrol

v. AGC

vi. Voice
vii.  Automated Metering Application
viii.  Telemetering

iXx. Video conferencing

X. ICCP (between control canters)

xi. PDC
xii.  PDCto PDC
xiii.  Supervision of communications System

xiv.  Video Surveillance

xv.  Data Sync between MCC & BCC
The above applications need to be deliberated for dual redundancy requirement.
POWERGRID shall implement this redundancy for both main and backup Regional
load dispatch center(s) in all the regions wherever possible with the existing resources
in coordination with GRID INDIA.
In case of any additional requirement for implementation of redundancy POWERGRID
may update the details region wise i.e. availability of SAS gateway ports, spare
ethernet ports in existing FOTE, new FOTE if any etc. . POWERGRID shall quantify

these requirements along with tentative costs on Regional basis.



The action to be taken up by TSPs, IPPs, ISTS, ISGS besides POWERGRID also
needs to be discussed.

Deliberations: CGM(SRLDC) explained that Main and Backup control centre is old
terminology and now Main-I &Main-1l control centre terminology is being used and at
each control centre one main & one backup channel is required. Grid India(NRLDC)
explained that at present data is being transmitted to respective main & Backup
RLDCs using 101 protocol through terminal server/DCPC for old RTUs and by using
104 protocol for SAS. Grid India agreed to share this detail in a week time. Further,
POWERGRID informed that RTUs are being replaced with SAS (104 PROTOCOL) as
soon as their life is completed. POWERGRID shall share the plan for replacement of
RTUs communicating on 101 Protocol.

POWERGRID queried that in CEA planning manual, only route redundancy is
mentioned and no where port redundancy is stated. Hence it needs to be clarified
whether port level redundancy is also required. CEA clarified that path should be
resource disjoint and so both path and ports should be resource disjoint.
POWERGRID (NR-ULDC), stated that there is constraint of ports for dual redundancy
of SCADA data in the RTUs procured under sub-station package and agreed for
upgradation of same subject to approval. POWERGRID further clarified that RTUs
with sufficient ports for dual redundancy are being planned recently as requested by
ED(NLDC) -GRID INDIA vide letter dated 16.03.2020.

At present PMU data is reporting to single location i.e. Main RLDC as per current
planning under URTDSM project. Grid India further stated that PMU data is transmitted
on dual channel through switch to main RLDC. Grid India require multi ports at PMU
for dual redundancy. Further redundant communication between SLDC PDC to RLDC
PDC, RLDC PDC to Main/backup NLDC PDC shall also be required.

Tele protection & Telecontrol are operated by TSPs and should be in dual redundancy.

For AGC services dual redundancy is already considered & being implemented by
TSPs . Dual channels to Main and Backup NLDC are required for AGC.

For Voice dual redundancy is also required. For the same, exchange to exchange dual
redundancy shall be planned. Exchanges are placed at all SLDCs &RLDCs. At present
Substation to Exchange link level protection is already available.

For AMR dual redundancy is also required. At present single channel is reporting to
RLDC. For video conferencing Grid India is requested to justify the requirement of
dual redundancy as per industry practice as mentioned in ‘Manual For Communication
Planning’ as suggested by CEA.

For ICCP dual redundancy is required for main RLDC to Backup RLDC, Main RLDC
to main SLDC, Main RLDC to backup SLDC, Backup RLDC to Main SLDC, Backup
RLDC to backup SLDC as planned under new SCADA system.

For PDC to PDC dual redundancy is also required. CTU requested Grid India to share
the architecture of new SCADA,PDC communication, ICCP.



Supervision of communication channels & Video Surveillance are not used by Grid
India. However, TSPs/ CTU may plan as per their requirement.

For data sync dual redundancy between MCC and BCC is also required.

ERLDC, Grid India suggested that planning for terminal equipment(SDH/PDH)at dual
redundancy is also required. However, it is suggested that dual redundancy of terminal
equipment may be planned for critical locations such as AGC, SPOFs(Single point of
failures).

As per discussion, following applications are summarised below for dual redundancy
up to existing and upcoming control centres of Grid India.

i. SCADA

ii. PMU

iii.  AGC

iv. Voice

v. Automated Metering Application

vi. ICCP (between control canters)
vii. PDCto PDC
viii.  Data Sync between MCC & BCC

Conclusion

1. Grid India shall share the data for all the RTUS/SAS , their connectivity
type(single or dual redundancy) & all other relevant data for all the TSPs(IPPs,
ISGS, TBCB,RTM etc.) within a week time.

2. POWERGRID shall analyse the existing system for dual redundancy and
implement the dual redundancy with existing resources wherever possible.

3. POWERGRID shall further state the additional requirements of
ports/cards/equipment etc. along with cost for implementation of dual
redundancy to above mentioned services on priority where dual redundancy
cannot be implemented because of resource constraints. Same shall be

discussed at respective RPC forum and shall be finally approved in NCT.
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Annexure-|

List of participants of the meeting

CEA

Sh. Prateek Srivastava, Assistant Director, PCD
Sh. Akshay Dubey,

Ms. Priyam, Dy. Director, PSPA-I

CTUIL

Sh. Shiv Kumar Gupta, Sr.DGM, CTUIL
Sh. Tej Prakash Verma, Ch.Mgr., CTUIL
Kalpana Shukla,DGM, CTUIL

Kaushal Suman, Manager, CTUIL

Powergrid
Sh. Ajaya Kumar P, Sr.GM, ULDC

Sh. Satish Kr Sahare, GM, ULDC

Smt. Shyama Kumari, DGM, GA&C

Sh. Kapil Gupta, DGM, GA&C

Sh. Mahesh M, Ch. Mgr, ULDC

Sh. Narendra Kumar Meena, Ch. Mgr. ULDC

Sh. Santanu Rudrapal, Ch. Mgr, ULDC

Sh. Vishal Badlas, Mgr, GA&C

Sh. Kashif Bakht Muhammad Nabi, Dy. Mgr, ULDC

0.Sh. Ashish Kumar Das, Asst Mgr, ULDC

GRID- India

Sh. MK Ramesh, CGM, SRLDC

Sh. Harish Kumar Rathour, GM, NLDC
Sh. Sanjeev, GM, WRLDC

Sh. L. Murlikrishna, Sr. DGM

Sh. Ankur Gulati, DGM, NRLDC

Sh. Sakal Deep, Engineer, NERLDC
Sh. Koti Naveen

Sh. Ananthakrishnan

Sh. Rakesh

10.Sh. Sudeep M
11.Bijender Singh Chhoer
12.P Doungel



RNOD (Recoded Notes of the discussion) of thevirtual meeting held on 27.06.2023 (T uesday)
regarding dual redundancy of RTU, PMU, VOIP, AGC etc.

A meeting on cited subject was held on 27.06.2023 at 10:30 A.M. with the participants from CEA,
RLDCs, CTUIL, GRID-India and POWERGRID. The list of the participants is enclosed at
Annexure-l. At the outset Sr. GM (CTUIL) welcomed the participants and stated the requirement
of two channels each at main and backup control centres, already discussed in the meeting held on
09.05.2023 and confirmed by PCD(CEA) subsequently. In view of this CTU requested the
participants to provide their valuable views/suggestions for each application for the said

redundancy.
Ddliberation:

CTU stated that at present one data channel and one voice channel are routed for reporting to main
RLDC and similarly one data & one voice channel isreporting at backup RLDC. However, during
the meeting held on 09.05.2023, GRID-Indiarequested for at |east two datachannels and two voice
channels for reporting to each RLDC i.e. main RLDC and backup RLDC, to increase the
redundancy in the system.

Further CTU stated to deliberate on all the data and voice applications being used from stations to
control centres (CC) and among CCsviz SCADA,PMU, AGC,VOIP etc.. CEA suggested that the
redundancy shall be developed in a phased manner and the constraints on the existing
communication network shall be explicitly reviewed and taken up accordingly.

Detailed deliberations were held anong GRID-INDIA-RLDCs, POWERGRID, CEA, CTU for the
same and | STS communication system was proposed for different services with redundancy:

1. SCADA

2. PMU

3. AGC

4.VOIP

5. Automated Metering Application(AMR)

6. ICCP (Between control centers)



7.PDCto PDC
8. Data sync between MCC & BCC

GRID-INDIA has submitted the data regarding present status of redundancy of these services
which is enclosed as Annexure-l. POWERGRID has also submitted the data of utilization of
optical fiber network for some links of Eastern region which is enclosed as Annexure-1l. CTU
again requested POWERGRID to provide requisite datafor the implementation of said redundancy

scheme.

It was aso felt to analyze the enhancement required for the above mentioned 8 services on 2+2

redundancy as discussed below:

1. SCADA :- Currently SCADA is reporting through 1+1/2+1/2+2/1+0 (radial) channel in
different regions. For 2+2 redundancy of SCADA data, it requires extra ethernet ports at
RTU, SAS Gateway & FOTE aong with suitable bandwidth in optical fiber network. CTU
stated that POWERGRID shall provide data of utilized and spare ethernet portsfor existing
RTUs, SAS Gateways and FOTE and shall also asses the data for additional requirement
of the said redundancy. POWERGRID agreed the same.

2. PMU :- POWERGRID stated that presently one port of central sector PMUs is split into
two channels at MUX (SDH) level from where onwards one channel reports to NTAMC
(PG) and other reports to PDC (RLDC). GRID-India stated that as at present there is no
plan of backup PDC, hence PMU data may be sent to PDC at RLDC in 1+1 mode only.
Accordingly, one additional channédl is required from PMUs to RLDCs. POWERGRID is
requested to check availability of additional port on PMU and FOTE a ong with bandwidth
requirement for configuration of additional backup channel to RLDC. POWERGRID
agreed the same.

3. AGC :- GRID-India-NLDC stated that currently 2 channels are reporting from generators
up to HMI of the station and there after through fibre optic network to NLDC Main Control
Centre (MCC). GRID-India explained that a separate RTU is provided to integrate the
generator dataand routeit further through the existing FOTE. Thisisin addition to existing
RTU/SAS Gateway reporting to RLDCs.. As per redundancy requirements of control
centre, 2 additional channels for AGC from generator station (in addition to the SCADA
data) are required for data reporting to Backup Control Centre (BCC). GRID-INDIA also



stated that AGC signal to generator is being planned from RLDC in future. POWERGRID
is requested to check availability of ports on RTU (both SCADA and Generation), SAS
Gateway of AGC system and FOTE for implementation of same. POWERGRID agreed
the same.

4. VOIP :- POWERGRID stated that currently VOIP is communicating through single
channel only. GRID-India stated that they require redundancy on Port level and additional
port shall be required at VOIP phone, exchange & FOTE. As present VOIP exchange has
completeditslife, it is suggested that requisite features for VOIP phones & exchange shall
be included during system upgradation/ replacement. POWERGRID agreed to provide
relevant data for the same.

5. AMR :- GRID-India stated that new AMR architectureisin planning phase and they will
provide required inputs after looking in architecture.

6. 1CCP :- GRID-India stated that currently ICCP (Between NLDC, RLDC and SLDC) is
working on 2 communication channels for main-to-main control center and 2
communication channels for backup to backup control center only. For redundancy,
GRID-India requires 4 extra channels, 2 channels for main RLDC to backup SLDC
communication and 2 channels for backup RLDC to main SLDC communication.
POWERGRID isrequested to provide additional requirements (if any) for implementation
of same. POWERGRID agreed the same.

7. PDC to PDC :- GRID-India stated that at present ‘1’ channel is provided between
PDC(SLDCs) to PDC (RLDC), for redundancy in PDC(SLDCs) to PDC(RLDC)
communication additional 1 channdl isrequired as discussed in PMU above.

8. Data Sync between MCC & BCC :- GRID-India stated that presently 1 channd is
working for data sync between Main Control Center and Backup Control Center i.e. main
SLDC to backup SLDC, main RLDC to backup RLDC, main NLDC to backup NLDC,
further it isrequired to provide 1 additional channel for redundancy.

As per above discussion POWERGRID is requested to provide the requisite data for
implementation of redundancy of services as discussed above within 21 days. POWERGRID
agreed for the same. Meeting ended after vote of thanks by SR.GM(CTU).
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List of participants of the meeting

CEA
Sh. Prateek Srivastava, Assistant Director, PCD
Ms. Priyam, Dy. Director, PSPA-I

CTUIL

Sh. H.S. Kaushal, CGM, CTUIL

Sh. Shiv Kumar Gupta, Sr.DGM, CTUIL
Sh. Tgj Prakash Verma, Ch.Mgr., CTUIL
Sh. Divesh Kamdar, AET, CTUIL

POWERGRID

Sh. Satish Kr Sahare, GM, ULDC

Smt. Shyama Kumari, DGM, GA&C

Sh. Kapil Gupta, DGM, GA&C

Sh. Mangesh Shriram Bansod, DGM, IT

Sh. Sundeep Kumar Gupta, Ch. Mgr, GA&C
Sh. Narendra Kumar Meena, Ch. Mgr. ULDC
Sh. Santanu Rudrapal, Ch. Mgr, ULDC

Sh. Visha Badlas, Mgr, GA&C

Sh. Hemanth Kumar, Asst. Mgr, ULDC

GRID- India

Sh. Harish Kumar Rathour, GM, NLDC
Sh. Aukur Gulati, Ch. Mgr, NRLDC
Sh. Sakal Deep, Engineer, NERLDC
Sh. Akhil Singhal, NERLDC

Sh. P. Doungel, NERLDC

Sh. Amba Prasad Tiwari, NERLDC

Sh. Mohneesh Rastogi, NLDC

Sh. Ganesh, SRLDC

Sh. Rakesh, SRLDC

10. Sh. Ashutosh Pagare
11. Sh. Koti Naveen, WRLDC



Annexure-B.2.5.2

CENTRAL ELECTRICITY REGULATORY COMMISSION
NEW DELHI

No.- L-1/210/2016/CERC

CORAM:

Shri Jishnu Barua, Chairperson
Shri l. S. Jha, Member

Shri Arun Goyal, Member

Shri P. K. Singh, Member

Date of Order: 19" January, 2024

In the matter of:

Approval of Guidelines on “Interface Requirements” under the Central Electricity Regulatory
Commission (Communication System for inter-State transmission of electricity) Regulations,

2017.

Order
The Central Electricity Regulatory Commission (Communication System for inter-State
transmission of electricity) Regulations, 2017 (hereinafter referred to as the ‘Communication
Regulations’) were published on 29.05.2017 in the Gazette of India Extraordinary (Part-1ll,

Section-4, No. 218).

2. Regulation 7.4, read with Regulation 14.2 of the Communication Regulations requires
NLDC to prepare Guidelines on ‘“Interfacing Requirements” in consultation with the
stakeholders and submit the same for approval of the Commission.

3. Accordingly, NLDC has submitted the Guidelines on “Interfacing Requirements” after

stakeholder consultation for approval of the Commission.
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3.4.

4.1.

The communication media being used for data transfer and data rate shall be in accordance with
the Central Electricity Authority(Technical Standards for Communication System in Power System

Operations) Regulations, 2020.
Communication Interface

The Users shall support at least the following facilities and plan for communication interfaces
accordingly at the time of implementation:

Real time data exchange including AGC/Control signal with Control Centre (Main & Backup).
2. Phasor data exchange
3. Meter data exchange
4. Protection signal transmission (SPS, Direct Tripping and Permissive Tripping Carrier Signal etc.)
5. Voice communication
6. Video Communication
Other requirements, if any, users may include while designing the local communication interface
requirement.
The required communication interfaces shall be provided for both sending and receiving ends based
upon jurisdiction/ownership. All the interfaces shall be provided with audio-visual status indication
to indicate its normal operation as per relevant standards.
Users shall have functionality to support any of the interfaces given below based on requirement of

data flow as per CEA/CERC guidelines from their respective end to control centres.

Interfaces are classified as following: -
1. Remote Station Interfaces
2. Control Centre Interfaces

3. Terminal Equipment Interfaces

Remote Station

“Interfacing Requirements” in respect of terminal equipment, Remote Terminal Unit (RTUs)/
Substation Automation System (SAS), Supervisory Control and Data Acquisition System (SCADA),

Phasor Measurement Unit (PMU) /Phasor Data Concentrators (PDC), Automatic Generation Control
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(AGC), Station Protection / System Protection Schemes (SPS), Automatic Meter Reading (AMR),
Advanced Metering Infrastructure (AMI), etc. and for data communication is decided based on
communication protocol used for transfer of data between user and respective control centres

through dedicated and redundant communication channel with route diversity.

Remote end equipment like RTUs, PMUs, SAS, Metering Gateways, Meter Data Collection Unit, PLCs
for AGC etc. shall report through communication protocol which is supported at the reporting

Control Centre.

While designing the interface requirement of the remote locations, all the interfaces required for
data (power system parameter, meter data, AGC/Control Signal), voice, video, protection signal shall
be considered and shall be compatible with respective control centre as well as intervening

Communication System equipment.
A typical General Arrangement drawing for a Remote Station is enclosed as Annexure-lll.

The interfaces shall be designed to operate under single contingency failure condition. Equipment
should support interfaces with multiple ports, cards, gateways etc. and configured in redundant
mode so that failure of single hardware element, i.e. communication port, card, gateway etc. of the
users shall not lead to failure of data communication. Communication system shall be designed as

per planning criterion to be notified by CEA.

Availability of communication links shall be maintained as per the CERC Communication
Regulations, 2017. Further, the communication channel provided/configured for the real time data
communication shall be made error free and shall not lead to intermittency in real time data at

respective Control Centre.
4.1.1. Remote Terminal Unit (RTU)/Substation Automation System (SAS)/PLCs

“Remote Terminal Units” (RTU) / Substation Automation System (SAS) is the device suitable for
measuring, recording and storing the consumption of electricity or any other quantity related with
electrical system and status of the equipment in real time basis and exchanging such information

with the data acquisition system for display and control.

The RTU/SAS System /device should communicate with Control Centre front end system in either
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ANNEXURE-III

Typical Remote Station General Arrangement Diagram having IEC-101/104
RTU
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CEA-PS-17-13/1/2023-PCD Division-Part(1)

1.1.

1.2.

1.3.

Government of India
fagga d@arer
Ministry of Power
=g fAgga wfasor
Central Electricity Authority
fagga gonelt a1y fawrw g
Power System Communication Development Division

@'aTﬁ/To,

Chief Operating Officer, CTUIL,
Saudamini Plot, Gurgaon

Subject: Requirement of Dual redundancy of communication services — regd
Reference: CTU email dated 07.06.2024

CTU vide above mentioned reference has forwarded SRPC’s email seeking clarifications in
respect of requirement of dual redundancy of communication services for the existing stations
(TBCB/RTM).

In this regard, it may be noted that ensuring redundancy with route diversity is the requirement
stipulated in CEA’s Manual of Communication Planning in Power System Operation. Further, it
was proposed by GRID INDIA that to ensure redundancy with route diversity, at least two data
channels and two voice channels shall be routed for reporting to main RLDC and another two data
& two Voice channels shall report at backup RLDC.

Also, with issuance of Guidelines on “Interface Requirements” under the CERC (Communication
System for inter-State transmission of Electricity) Regulations, 2017, it has been made amply clear
that suitable redundancy at port, card and gateway level needs to be ensured to avoid any single
point of failure which may lead to interruption in real-time grid operation.

CTUIL has already convened meetings amongst POWERGRID, POSOCO, CTUIL and CEA
(PCD) on 09.05.2023 and 27.06.2023, for examining the availability of two channels each from
the ISTS stations to Main & Back-up Control Centers and to deliberate on the need for the same.
Various applications of data, phasor and voice were deliberated during these meetings and
requirement of the dual redundancy for different communication services used for ISTS was
agreed as below:

i. SCADA
1. PMU
iii. AGC

1741667 /2024
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CEA-PS-17-13/1/2023-PCD Division-Part(1) 1741667 /2024

iv. Voice

v. Automated Metering Application
vi. ICCP (between control canters)
vii. PDC to PDC

viii. Data Sync between MCC & BCC

1.4. This called for modifications in the existing ISTS infrastructure, besides inclusion of the same in
the scope of the upcoming TBCB/ RTM schemes.

1.5. The technical inputs for RfP of the upcoming TBCB/RTM schemes have been updated based on
decision taken in meeting convened by PCD, CEA on 28.06.2023, to ensure the compliance of
dual redundancy.

1.6. For the existing system, CTUIL, Powergrid and Grid India were requested to coordinate in
identifying the immediate measures/upgradations to be undertaken to ensure the dual channel
reporting, for the identified communication applications, from each ISTS station to main and back
up RLDCs.

Signed by s Kumar

Maharana
Date: 22-07-2024 14:20:59

(Q’*‘?l'.h?ﬁ.q e AT/ 5. K. Maharana)
T 3G /Chief Engineer (PSCD)

Copy to:
1. Member Secretary, SRPC
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Annexure-B.2.5.5

Proof of Concept (PoC) of Dual Channel
Redundancy for SCADA Data reporting to
ERLDC SCADA\EMS system

Contents

R 2 T Vol 4= { oYU [ Yo USSPt 1

2. NEtWOTrK ArChItECIUIE ..o.eeeieeeeee ettt sb e e s e s bee e sateesbeeesans 1
1. Annexure —Iis being shared as attachment which contains the following Network architecture
for ready referenCe: - ..o e Error! Bookmark not defined.
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1. Background
As per MoM of 14™ Test Sub-Committee meeting of ERPC held on 24.04.2024 the following
decision was made:

"TeST committee advised PowerGrid to carry out POC on pilot basis for dual reporting via SCADA
to ERLDC (main and backup). PowerGrid agreed to carry out the POC at Berhampur station."

Based on this, POC for dual channel reporting to ERLDC SCADA\EMS system was conducted during
RTU upgradation and migration from IEC 101 to IEC 104 protocol work of Jamshedpur_PG station
as RTU team was present there during testing time.

2. Network Architecture

A. Present Network architecture for Data reporting to ERLDC SCADA\EMS system via
i. Main Channel to ERLDC MCC Kolkata (IP Series: 172.16.0.0; Subnet Mask: 255.255.252.0)
ii. Backup Channelto ERLDC BCC New Delhi (IP Series: 172.17.0.0; Subnet Mask: 255.255.252.0)

d -
I
e

G

&




B. Proposed Network architecture for Dual Channel reporting to ERLDC MCC & BCC
SCADA\EMS system. IP series for Dual channel reporting of Data to ERLDC
SCADA\EMS system is detailed below: -

Main Channel “1(a)” for Data reporting by RTU Main to ERLDC MCC Kolkata
(IP Series: 172.16.0.0; Subnet Mask: 255.255.252.0) (Already Existing for all
Central Sector RTUs)

Main Channel “1(b)” for Data reporting by RTU Main to ERLDC BCC New
Delhi_(IP_Series: 172.17.200.0; Subnet Mask: 255.255.252.0) (Newly
Proposed)

Standby Channel “2(a)” for Data reporting by RTU Standby to ERLDC MCC
Kolkata (IP Series: 172.16.200.0; Subnet Mask: 255.255.252.0) (Newly
Proposed)

Standby Channel “2(b)” for Data reporting by RTU Standby to ERLDC BCC
Kolkata (IP Series: 172.17.0.0; Subnet Mask: 255.255.252.0) (Already Existing
for all Central Sector RTUs)

C. Test Setup for Proof of Concept as per Proposed Network architecture in 2.1.(a) for
Data reporting to ERLDC.




3.Conclusion

a.

Proof of Concept of Dual Channel Redundancy was completed successfully for
Jamshedpur_PG station on 29.08.2024 on joint effort by POWERGRID ULDC and ERLDC SCADA
Team.

Testing of Data reporting redundancy was done by 3 of the 4 channels configured in RTU: -

1) 172.16.1.137: - Main Channel 1(a) for Data reporting to MCC ERLDC by RTU Main.

2) 172.17.1.137: - Standby Channel 2(b) for Data reporting to BCC ERLDC by RTU
Standby.

3) 172.16.201.137: - Standby Channel 2(a) for Data reporting to MCC ERLDC by RTU
Standby.

4) 172.17.201.137: - Since the PoC is done successfully for Standby Channel 2(a); There
will not be any issue in Data reporting by RTU Main via Channel 1(b) to ERLDC BCC
after configuration in: -

i. Configuration in ERLDC BCC SCADA for Main Channel 1(b) (i.e., reporting by
RTU Main to ERLDC BCC) (which is envisaged in Upcoming SCADA).

ii. Configuration at SDH Level by PowerGrid ULDC Team for Channel 1(b) to BCC
ERLDC (which is up to NLDC in present scenario and will be up to NERLDC
Guwabhati in Upcoming SCADA)



RTU 1/SAS
Gateway 1
IP:New IP Series
Mask : New Mask
Gateway : New Ip
Series

IP:New Series
Mask : New Seires

SDH Panel at Site with
Different VLANS

VLAN For SAS1Reportingto
ERLDC MCC : Channel 1(a)

VLAN For SAS2 Reportingto
ERLDC MCC :Channel 2(a)

VLAN For SAS2 Reportingto

ERLDC BCC :Channel 2(b)

172.16.0.0/22
Network for Data
Reporting to ERLDC
Main-1viaChannel
1(a)

New IP Series:
Network for Data
Reporting to ERLDC
Main-1viaChannel
2(a)

172.17.0.0/22
Network for Data
Reportingto ERLDC
Main-2 viaChannel
2(b)

SDH Panel at ERLDC Main-1 with
Different VLANS

VLAN For SAS1Reportingto
ERLDC MCC : Channel 1(a)

VLAN For SAS2 Reportingto
ERLDC MCC :Channel 2(a)

SDH Panel at ERLDC Main-2 with
Different VLANS

VLAN For SAS2 Reporting to
ERLDC BCC : Channel 2(b)

ERLDC Main-1
Kollkata

ISDN Link
between ERLDC
M1and M2

ERLDC Main-2 Delhi



Annexure B.2.5.7

Substation/Power Plant Utility Upd?t.e.on Dual Channel reporting
feasibility
NTPC Farakka NTPC
NTPC Kahalgaon NTPC
NTPC Barh NTPC
NTPC BRBCL NTPC
NTPC KBUNL NTPC
NTPC NPGC NTPC
NTPC North Karanpura NTPC
NTPC Darlipalli NTPC
NTPC Talcher Stage | NTPC
NTPC Talcher Stage Il NTPC
NHPC Rangit NHPC
NHPC Teesta V NHPC
MPL Tata Power
APNRL Adhunik
Chujachen HPS IPP
Rongnichu HPS IPP
Dikchu HP IPP
Jorethang HPS IPP
Tashiding HP IPP
Teesta lll IPP
EUL IPP
GMR IPP
JITPL IPP
Motihari and Darbhanga DMTCL
Dhanbad NKTL
Any other ISTS/IPP/ISGS
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Substation IIC
400 kV Subhasgram (PG)
Subhasgram  South Gara |, West Bengal 712306

9T: 400 kv FHUTHUTH (PG) Farc e HaR W 0% o
Sub: Report on Communication Audit of 400 kV Subhasgram (PG} 5/5

As per clause 10 of the Central Eledricity Regulatory Commission Regulations on “*Communication
System for inter-State transmizsion of Electricity” (2017) RPC shall conduct annual audit of the
commumealon systerm amnually as per the progedure fnalized in the forum of the concamed RPC.

Accordingly, inline with SOF finalized by NPC Communication Audt was camed oul al Subhasgram
(PG) /5 on 16.08.2024 by designated audit team

The defailed repord of the awdit camied out is enclosed herewith for perusal and necessary
comphance of the audit observations

Update on the compliance to relevant cbsarvations may pleass be revened al earliest conveniencs.

This is for your kind information and necessary action

AR | Yours faithfully
“'ag 9 2oay

(M.5.Mandal)
Member Secretary, ERFC

Hew T, SHTrdte

Capy o

(1} EXECUTIVE DIRECTOR, POWERGRID, ER-I, KOLKATA
(2) GENERAL MANAGER, ULDC, POWERGRID

14 TIIFE o0l 218, Tl SEdiaT - 700033 | 14 Golf Club Road, Tollygunge, Kolkata — 700 033,
Tele: 24239657, 24230651, 24239650, Fax: 24239652, 24239653 www. erpC.gov.in, Email: mserpe-power@nic.in



REGIONAL COMMUNICATION ALUDIT REPORT (ER)
BACKGROUND

¥ Eastemn Region i& 2nd to commence Communication Audit of Substations after SR and

400 KV Subhasgram{PG) s 1" ISTS Subsiation in ER to undergo communication audi.
In line with Clause 10 of Ceniral Electricity Regulstory Commission (Communication
Syztem for Inter-State transmission of alactricity) Regulations that mandates conduct of
performence audit of ISTS communication syelem in their respadtive region by concernad
RPC Secretariat, 400 KV Subhasgram (PG) was selected for Communication Audit vide
mail daled 12.08.2024 from ERPC. The audit was carred out in line with the SOP firalizned
by NFG.

Eastern Region Communication Audit Team conssting of members from ERFC,
ERLDC B WBSETCL visited 400 KV SubhasgramiPG) Statbon on 16 August 2024,

3

e

N

_ General Information _:
[ 1. Station name Subhasgram ==
2 | SIS voltage level 400 kY
3; Date of Commissioning Masch, 2007 P
4 'Regian and state Eastern region West Bengal
& Audit date 16.08.2024
.2 Auditee Entity Powergrid ER-I
Communication Audit Team Members g !
2i. No. | Nama U«M‘-Iunitl-un | Organisation |
1. Shri A . Chatterjee Asslztant Director ERPC
3 Shn L, Muralikrishna | Sr. DGM (Communication) ERLDG
e Shii R . Jaiswal ' Engineer {Commurication) EREDC |
4 Shri Abu Tahir Assistant Engineer (Comm unmmnun] WBSETCL
. Audilee Team Members
5i. No. | Name l:lantgnaﬂnn Organisation
[ 1. | Shri Santanu Rudrapal | Chief Manager | Powergnd
E3 | Shri Anurag Nayak | Managar # |__F'4;gq'§|:gnu |
A
Signature of Audit Team: e H.,M_h___._ W %"



Attached Documonts |

5L No. Name of the Documant : ﬂ'mﬂ -
1. | Communication Audil checkiist it |
2| Audit Data submitted by Powerand during scrutiny, | Annax-B
3 SAT repor of 20 KW, 48V DCPS : | Annex-C
SAT report of 450 AH baltery bank : fnnech
4 | SAT report of SDH (Tejas) Annex-E
& Malmienance repor of Communication equipment | including DCPS and | Annax-F
Battery bank) _ :
5 OTDR est report of FO cable niw Subhasgram and Jeeral New Jeerat | Annex-G
| Along with OTDR calibration raport.
T | ANIC site visit report of PMU Annett
| 8 | 220 WV and 400 KV SLD of Subhasgram{PG) Annex-|
Seopa of Audit:

The Audit broadly included following activities but not strictly lirmsted to the following espects:

O Available communication Network for e redundancy
O Availability of channel redundancy for all the functisns for which it is corfigurad,
IJ Communication equipment (hardware and sofiware configuration) of alf the nodes

including repeater Stationa for its recommended parformance. Documentaton of the
configuration of the respective sile and its upation.

Fibre layouliusage of fibre / Availability of dark fibre and its healthiness.
Cable Schedule and identficationttagging.

Healthiness of Auxiliary supply including the healihiness of Battery backup.
Healthiness of Earthing / Earth protection for eommunication syEtam

Availability of sufficient enaling enuipment 3t the User's promises to maintain the stipulated
lemperature for the communication equipment

Optical power level;
Allemate modes of communication for speech. Scope of Communication Audit included
Checking Haalthiness and working conditinon of Communication Links Equipment and

Auxlliary Power supply and checking of varous communication network relaied
parameiers.

O Audit Team alko visited 400220 KW switchyard in additien 1o Confral rocm

Communication room, Battery room and ACDE Panel rsom in Subhasgram(PG)
Bubstation,

T Z
Signature of Audit Team: | { e W

YR AT

»
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+ The following cbeervations have been found and discussed with Sh Shantanu Rudrapal,

CM (ULDC - POWERGROD ER-I) & Sh Anursg Nalk, Manager at 400 KV
Subhasgram(PG)

' List of Dhservatinns during Communication audit at

Suhhasgram Substation (POWERGRID) on 16th Augus

Sl. No.

Observation

400 KV
t 2024,

1

The display of auxiliary power data at the charger / DCPS panel Is
not visible for monitoring.

' Approach cable is common for Communication, protection &
Commercial application.

Non-availability of third-party Cyber Security audit reports.

Communication room & Control room is not separated.

"Preventive maintenance of Auxiliary power is not done at regular
intervals.

OTDR Results of OPGW Cable for Jeerat is on higher side (0.26
dB/Km) v prescribed limit of 0.21dB/ Km.

Signature of Audit Team:




Annex-A

Communleation Audit Checklist

B.Nio

Cheel list polnis Espurtnll

Aciunl

Memarbha

Whether OPGW is terminated properly. Yea
Uwm lend shall be fixed propery in

sufficient locations, Matallic part shall
be contecied Lo enrth mal Hser.

Yea

Found Ok

Distinet approsch enble shall Yes
be laid 1| Prowecion &
Communication 2 Fibers for
commercinl applications,

Item no 1 cable shall be

lerminated 0 communication
meam FORP,

Cme number FODP panel shall be
available io the communication room.

Partinlly
(k.

‘Appronch anhle for
"Prolectinn &
iCommunication § Fibers for
ommercial epplications re
separate.

Fiber Ideatification shall be dome.  Yes
1
FODP properiy.

Yin

Fouirs] Ok

Whather Evnd o end kests wero Yea
carried out during installsticn and
records are nvaklahle.

{Baoth Optical Power Source/receiver
Test nod OTDR Test resulis)

Yea

Found Ok

Whether paich chords 1 Cross labelled  Yes
{dource’ reeeive) 2 Tx Rx Mariang 3
Mechenical protection is provided far
patch ¢hords laid botween pancls.

Yes

Fonenel O

Whether Beparate EOEm Tor Yed

commuumication 1% svallobls  wdth

fallowing!-

L. Air eonditinning with
standby ASC Linit,

2. AC Distribution bosrd  with
ELCH:

3. Single point carthing bar which
ghall be connected 1o
substationEarth mat

Fartinlly

Separate roam {or
carunumication 9 not
available. Rest is found Ok,

Two sets of 48 V (Positive Banhed} | Yes
DC Systems hall be available with
|, Common DM Digteibution board/
Panels with incoming MCH, coopler
MCB , out doing MCHs efe, |
2. Minimum 200 Ah { 2 sets of |
battery) VRLA batiories are preferred |
|

W keep charpers and  batlery in
GO MU CEh O To0m.

3, Battery Charper shall  be
ThryristorsediSMPS.

Yes

Foomd O

P e

4

Lo (g OB



Comminnicntion Aadit Checkilist

B [ Hlarery Charger alnrmi Yo [ v Lewtal annuncisior s
Measurementss  shall  be  made | available.
avallableto SAS GF aveilablc). i can

bie schieved sthrough MOD bus or

eonnecting analomee’ digial signaly ‘

o Commaon BOU of A5 IT swuch

aysiem s not available mojor alarms

sholl  be alarmed in  common I

; substalion annunciafon -

9 2 nos. of substation Dats (From RTU o Yes M RTU Upgradation woak is in

SAS Gutewny) shall rouls in differeni FTRLERA.

reects (o Main and  Standby  Load

DHigpatch centres, |

1% Kindly assure proper pm'r:::iaﬁﬂi.q Yus e Found Chk
gyailanle for AC Distmbuonion (ELCB;
,! MR, Backup fusz )

111 Ain Transformer neutral Enrthing shall  Yes Tea Found Che
be connecicd 1o Statiors -canh @
Cax Transformers shall be installed i
vard carth mat area anly)

12 Whether D)0} ers with AMF panels ire Ye: | Yes Found Ok
provided for Aux AC Sapply
EL Whether 2 ros | |k {or 335V supphies Yes T ¥es Favignel C¥L
pre pyailobld for Esch station :1|.L1
Trurl::rch_rrnur

3{'{"5"%&;‘_- £ Wralls—— r}-'l?? @ﬁﬂw
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PUWER ORID CORPORATION OF INDIA LIMITED
1 fmarrand ol iy Brarosed
Heipel : CC-ENGO-LDZOTE03-1000980-L00019-SAT DCPS Date : 08/00/2023
From: Shyarna Kurmart To: STERLITE POWER TRAMSMISSION LTD
Bk 2222 P MH 2 Gurgean 121102
121102
Ge: 1) COM, ER1, RHO, PATNA 2) CGM, ERZ, RHO,
KOLKATA 2) & GM, ODISHA, MG,
BUAHANESWWAR
Subject: Package-Z. Communication System Package for Upgradation of SCADARTUS/SAS In central seciar
. stationsand strengthening of OPGW network in Eastern Region,
LOA Raf : CC-CE/IBT-ERT/OPGEW 4226/ /G4 Nod=-I/ERT-250001 Dated 17/11/2021

Please find enclosed following drawings, documents for necessary action &t your end,

Vendor Drg. Mo, ;. Z-SAT Procedure
Orgn. Drg. Mo, ¢ LD2071E03-1000983-L0D00T9-SAT DCPS

RevisionNo. | 00 .
Dirg. Title SAT procedure of DCPS T L
App. Category : CAT : ".'.- J L ik {T.q-?-}""
RelesseDate | 08/03/2023 T G AL
Comments 1 Approved

FRtEn #i/Apn. Catagony:

L B e e L e e ]

Appdmvediretnased for faliclcaticn constriction

ey Frdmyapy R by piftarard ged e me Rl v s dtwiEit B e g R mvdn s sy
ﬂ'l_ ¥

Ao iretassn foo faliclendlon constructor subfect bo Incopomtion of conments snd modiiication a2 nobed, Aevissl
rirsrayimg resrpulresd Sor anpmeal

TemriPies it et & oy TR T W T SR

To b osabmitted for apprevnl 6fter Incorporting the commente.

et fwrd d)

For Tnfarmatioe amid pecoed.

famtom iy wrdn

Fahersud fuy consoctlian,

ApoiovaldComment comeyed heisn neither selleve ha conlactor of bés contrctus ofkigalsons. and his responsiblities, weights,
cuamiies, design detalls assomida s, procdoensance pariculars and Sansormity of e suppies with the [ndisn Statubory LawWs as
eniiry bt appticabile, noe 008 s 1 firdts thie parchasars fight under (e confract

The apatonal comayed vile Tis SEiter cues ol oo e approval of nidke bor S levendon 1eme.

Py ieretions: M. TRT R 2, AT 70, TR A0, (PSR SR GO TG-S
Cmporate Otce: ST, 1ok Ho & Sector 2%, Gugram| 22001, Heryetie] To: D124 2971750713

CLPLP W T PLLE LM R e e e i W8 e o i 24 8 o




Sueriife Fover Transmbsion Lisitsd, DLF Cyberpask, 9tk ficor, Tower B
EM e Wikar phosa 11, séchar 20, Garugram

Ref No: SPTL/MSI/ PGCIL ER-1 PKG-2/ 52

To.

DGM, LD & C Dept.

Power Grid Corporation of India Limited

Plot No- 42, Sector- 44, Gurugram,

Haryana-122001 :

' Kind Attention: Mrs. Shyama Kumari (DGM, LD & €]
Sube submission of SAT procedure for DCPS.

Package Description: Communication system package for Strengthening of OPGW network in Eastern e
regions. Upgradation of Scada RTU/SAS in central sector station.

Ref No:
Supply Contract Agreement No: CC-C5/987-ERIfGPGW-4326/3/64/NOA-I/ER-1- 250001 datad 17/11/2021
Servica Contract Agresmant No: CC-C5/987-ERI/OPGW-4226/3/G4/NOA-IIfER-1-250002 dated 17/11/2021

Dear Madam,

This is in reference to the above-mentioned subject and Project; we are hereby submitting the below
mentioned documents for approval under Package-Z.

1. Submission of SAT procedure for DCRS»

Thanking You. -

Your Sinceraly
For Sterlite Pawer Transmission Limited

Registered Office: 4% Floor, Godrej Milennium, ¥ Kowgoon Road, Pune, Maharashira — 411001
CIN: UTH1 20PM2015PLCL 56643 | www, sherlitepovwar cam

e ——




“"ﬁ"—. Easiorn Bapon Fibee Opoc Expanson Project
et rmcerioat b WStertite Power
SITE ACCEPTANCE TEST PROCEDURE

'F‘E::'Je:.r e 1] . ghf"ﬂgﬂ,wfnﬁ lﬂ}_ DPa ) Nehesd jn
=
SITE ACCEPETANCE TEST (SAT)

FOR DCPS SYSTEM
Cyustomer : Power Grid Corporation of India Ltd.
Contractor : I\;H':'n .5-5&*]'1'& 0 s ween T yee L WS fa M .

Sub-Contractor:

Manufacturers M's Aol += Elechrees Tut- LI

Constituent / Site location : __ Subh g dacvn

DCPS Rating ; 49V . 9@ 3ch (4K 20kw)
No. of Modules : 4
Eaulpment Serial No, : 228239028045 1243(
xIp - 15 - £ 1902|100 .
Lasrems L Fmta P ass @ Co'en
Test Pass / Fall
= “POWERGRID e




I‘ Easiern Region Fbre Opl: Expansion Projact
3 (Acdibsnal Rnguensrment)
B SITE ACCEFTANCE TEST PROCEDLRE

Ii TEST PASS/ FAIL REMARKS
Tasts on DCPS System Pacrs
01 | Mechanical & Visus Check Tests - fos
| 02 | DCPS Switch ON test Vags
| 03 | DCPS Low Voltage & High vokage Imescheeks | Peass
|04 | Pre alarm test for Battery Low Vokage i
|05 | Battery Low Voltage Disconnect Leve) Test Faas
06 | Rectifier Fail Alarm Test L P
07 | Tota! Output Power Tests e,
| 08 | Hot Plug in Test o Duns
08 ton B Parameter seltings Test Ay B
Automatic Float cum Boost Charge Mode Changs
10 [OverTest A
11 | Battery Path Gurrent Limiting Test g
12 | Full Load Current Test :PMR

Page 2 of 8
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o ' | Esrsicen Ragion Fitva Optic Expans:on Project
: {Adccnal Fregunema Steriite Power
. 48 SITE ACCEPTANCE TEST PROCEDURE
Sr. TEST & PROCEDURE | SPECIFICATION | OBSERVA- | RE-
| Ne. TION MARKS
1 | HECHANICAL & VISUAL CHECK TEST
L1 | Visual Inspection of Rack Mechanical, Rack should | Good Frish & Se-
have gocd fnish all Nut & Bolts Must be secured, | cured ¢k
1.2 | Ensure al PCBs in the rack are secured propery in | Good workman-
@& cabnet. ship 9k
1.3 | All electrical/ slectronic components are secured | Good workman- ;
propery In cabinet. ship Dk«:
1.4 | Ensure &l cabling s neat and secured tightemed, Good workman-
Proper lugs with heat shrinkable sleeves have been | ship oK
used. Ensure Controller Cables are properly Insert- .
ed. Check screening and labeling.
2 | Switch On Test — P
2.1 | Make ali external connections to the system includ- - 1y
Ing, Input mairs Suppty, Dummy Load,
2.2 | Cornect the Site Battery Bank to DCPS. ok
2.3 | Check Input AC supply at DCPS Input MCB with | ' v 15 13+
Multireter & turn on the system's main MCB 238 i V2333V
2.4 | Systern shall turn on Alarm Module shall also turn | System should
ON. Controller Display shall read the System O/F | turn ON & display .
woltage. . DC ofp voltage 5451“-';
SaV4+/-1% V
”~ .
-8+ S
e W

Washll Habl

& 11
Dy Marisiger 11 ”
" e

Page 3 of 9




,:_" ke £t g Fibr Dptic Expansion Projoct
SITE ACCEPTANCE TEST PROCEDURE
< ~ TEST & PROCEDURE | SPECIFICATION | OBSERVATION | REMARKS
No. _
3 DCPS Low Voltage & High voltage
limit test P
{2)DC Low Voitage Limit Test ol
3.1 | Verify the Low battery Minor & Major set | ~45 +/- .5v
vaiie at 45.0 in controfler, a kA,
3.2 | Set External Power Supply nominal put- 3
put 8t 54.5 & switch off the axtemal oK
power supply Ingut.
3.3 | Connect External power supply output £ i
Termingls to DCPS Cutput terminals. En- "”"-\
sure Lo connect in correct Polarity,
34 | Switch On External Power Supply & veri- | 54.5volts
fr::.‘ DC Output at DCPS output termi- 9 '
3.5 | Switch Off DCPS Battery MCB & DCPS
Input Mains MCB. o
r k,
1.6 | Decrease the External Power Supply rd5.0 +/- .5V
nominal Outpist Voltage up to 44.0Volts up:\
through voltage adjustment option
3.7 | Check Battery Major & Battery Minor |
" | Blarm on DCPS Controfisr display & also
chick the PFC on respective terminal (13 gk‘
& 14) an PFC terminals,
3.8 | Switch On DCPS InpuUBattery MCB &
verify output voltage (54, 5volts) , Ob-
serve that Low battery Alarm will get ﬂK,i
reset,
| _

k".n.-ﬁ::)ﬁl-'

i args &l
K ashif MHat
v T (|

iy Wi (U4

“he n -
ey o0 E wd &

Page 4 of 9




o Eastarm Aegion Fibve Dple Expanson Proges
{Auditional Reguirsmant) | FSteriite Fower
ot SITE ACCEFTANCE TEST PROCEDURE

TEST & PROCEDURE SPECIFICATION | OBSERVATION | REMARKS

(=)DC High Voltage Test
3.9 | Verify the High battery Minor & Major set | ~58.0 +/- .5V

value at 58,0V & 58.5V in ~58.5 4 /- 5V ol
| 3.10 | Reset Battery Major High satting at .
57.0Volts B Battery Minor High at S6.8 ol
Valt n controller,
.11 | Set External Power Supply nominal out-
put 2t 54.5 Volts. ok,
3.12 | Connect External power supply output | -
Terminals to DCPS Owtput terminals. En- ﬂk\

sure to connect n correct Pelarity.
3.13 | Swetch On External Power Supply & verr | 54.5Valts

'wmwummm ol
3,14 | Switch Off DCPS Battery MCB, ol
31.15 | Increase the External Power Supply [Battery Minor y

nominal Output Voltage up to 56.9Volts | High)
through voltage adjustment oplion, Ob- | 56.8 +/- .5
serve battury high voltage minor alarm | (Battery Major o k\
ok 56.8 +/- .Sv & further increase up to | High)
57.2 Volts & verlfy major at 57.0 +/- =~57.0 +/- 5
0.5Volts.
3.16 | Check High Battery Alarm on DCPS Con- | (There ere four |
troller display & adso check the PFC gn DC high value
respective terminal (13 & 14} an PFC satting stamting
tErminaks, Trom 56.8Vols In B
Controller, It can i'Q-.
b varified
through Power
sult software in

Factory aonly}
337 | Decrease Extemnal Power Supply Output
voltage to Nominal DCPS cutput Viitage oK,
@ 54, 5Wolts, Verify that Alarms wil get
reset. Switch on DCPS Battery MCB.
3.18 | Disconnect External Power Supply output
Terminals from DCPS. Restore the Origi- alk,
nal Battery High Minor & Majer Alarm
sattings.




' ' SITE ACCEPTANCE TEST PROCEDURE Sortis fowe
i. —— TR GG —
o Batiery Pre Alarm test for Low Voltsgs
{Battery Dlscharge] ﬂk\
4.1 | Verify the Low battery Minor B Maior set val- | ~=45 +/- 5%
we at 45.0 In controlier. ok,
| 4.7 | 5et Bxtemal Power Supply nominal culput at
54,5 & swilch off the eaternal power supHy als,
Input.
I—j Switch OF DUPS Battery MCE. 5
Connact External pawsr supply dulpist (-Ve
Terminals ko DCPS Battery MCB Power Plart nt{\
i) '

45 mmmmﬁiﬂm 4. S\iits a
D t ke,
JLl.Ewﬂﬂh

4.7 | Decrease the Externsl Power SUpply NOmine | ~45 +/- 54

E-mmvmw&mﬂnhmmum p!{l\.

4.8 | Check Baltery low Valtage Minar & Major

Adarmn on DOPS Controllier display A akso
chieck this PFFC on respective termsénal (135 ﬂ'l“\

i4] on PFC terminals

43 | Switch On DCPS Input Swoply MCB & verlfy
utput voltage (54.5Velts]. Observe that Low . o
hattery ddmrem will get seset | KH

= 5 .

4.10 | Disconaect Extemnal Powar Supply output
Terminats from DCPS. Connect the DCPS Bat- :IL‘\
MCD.

e 1y By Switching O battery MCD.
B0 | Batimry & Load Low Voltasge Disconmect

51 ﬂ'u!- Vioitage Battery Disconnect (LVBD | ~# +/- SV (LVLE)
= 420V} & Low Voltege Load Disconaec e T 2 LT ﬂl.(\
(LWVLD = a4 .04} n controlier sefting. (LB

53 | Set Nomanad Vaoltage 54,5 In Extarnal Power
Supply B Switch aff Fxternal Power supply Oh‘\
input switch.

53 | Conmect External power SUPOIY SUEPEt Tormi-
mmmsnnt:—:ﬂ:nrn-nmm ald

rIS L

el

]

(T .-;_.1- _:.... ]ﬂ!?r

It
Kauh'l Nake
e i T
Feemijpeit

e, T e, e

PERNERCRID, ELLU, ALY
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fa" Eastam Rogon Fibre Oplic Expansion Proec]
[Adchional Rec imernant) W Steriite Power
.. SITE ACCEPTANCE TEST PROCEDURE
Sr. TEST k PROCEDURE SPECIFICATION | OBSERVATION | REMARKS
Mo, e
5.5 | Slowly reduce External Power
Nominal O/P voltage Up to 43.5 Volts ol
and Disconnect |
58 | Further reduce External Power Supply
Nominal O/ voltage Up to 41.5 Volts ok,
M“m!&fﬁm 1
5.7 | Verify that Alarm Controller will swikch !
|- L, ke
Efg Eswﬁmuﬁum&ﬂ .
LVBD & LVLD contactors will dk‘
|_5.10 | Switch ON Battery MCCB Vi,
L 511 ﬁ:ﬂmﬂm&w 2%,
& Fail Alarm Test
6.1 | Swiich Off Input MCB of one Rectifier & | Rectiber Fal LED ¥
verify that Rectifier fail Alarm witl Appear | shall glow &
on respective PFC Terminal (485) & Con- ‘(\
trofler Display.
6.2 | Switch On Rectifier MCB & Verify that
Alarm will get reset, n-l,,‘.\
P ——— e . . -
{'.:J Total output Power Test E
7.1 | Insert all the modules and turh on sl
Input AC MCBs of SMPS Modules, e,
7.2 ' | Put External Load on DC bus so as
equipment is loaded at its 50% capacity “R.
7.3 | Adjust float voltage to 54,5 Voits ey
7.4 | Increase the load to 100% cepacity and | Based on DCPS
note dawn the DC voltage & Current Oulput Current ﬂ‘!\
mting
7.5 | Mote Down the Total Current (Load System cutput 1@ | — OFF
+HBattary) & Verfy thot O/P Valtage of power will be e, - =1k .
PP shall be Constant. based on system _ T4 2 ®
Mogule Rating ie. R o - 2% gt
nx - "
XTI N B ML
f ]
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b N Engien Region Fibre Ophc Expanson Project
[Aocifional Reduramond] A Sterilie Power
SITE ACCEPTANCE TEST PROCEDURE
1 s
Sr. | TEST & PROCEDURE SPECIFICATION | OBSERVATION | REMARKS
No.

8.1 | Switch on all rectifier module and pull
out ang rectifier madude in ve condition

from PR Rack. 1
8.2 | Reinsert Rectifier Module inside PR Rack | o S
& venty that madle will get switch on. %
._ES No Damage/Orift shall occur, %o Drift/Damage ok
o] | Calibration Tast .
AW,
9.1 |DC Voltage: Note the DC volkage dis- Better than +/- 5 -
played on Controller Display, Mépsune 1.5% I:J-R
DC autput Voltage with a standard Digi-

tal multimeter & compare resuits ) :
9.2 | Bocuflar Current: Put 50% load on the | Berter than +/- T T J3. 0 -
Load terminals, Note the Rectifies cur- | 1.5% Ry— 1T°5 | Tel 3359

rent displayed on Controfler, Measure B, - 18°J
current through DC Clamp metsr & com- £ - |1;Z‘_‘I
FBSL o |

pare results.

9.3 - | Battery Cument: Switch off the Power Batter than +/-
Plant Input AC Power MCB. Measure the | 1.5% :rl’-\
baltery current reading on Contredler &

maeasura the battery shunt my & com-
| pare the resuits

10 | Automatic Mode change over Float

to charge (Boost) mode ﬂlﬂ’\
10.1 | Connect External Load bank to OCPS
Qutput. . L e,
10.2 | Switch Off the SMPS AC Input MCB & e
| Switch on Load, uk;
16,3 | E;ﬂet the Automatic Boost Change ovar ok
104 | Discharge the Battery far sufficent time,
based of Battery Capadty & threshold 0
setting level, ) g
10.5 | Switch On SMPS Input MCB & Verily the
all the mo warking Ane. o,
10.6 - | Observe the Charging mode. Should be the
Boost Mods ek
10.7 | Boost made shall change to float mode —
| subsequently s e WA %

Page & of 9




11.7 al
f“ﬂ::r' Full Lond Current Test & Battery

I_r" 1|Il._
3 Eastem Ragion Fitve Dptie Expangion Froect
ﬁ Adononsl Reqursrment] W Starite Power
e 454 SITE ACCEPTANCE TEST PROCEDUNRE
“&r. | TEST & PROCEDURE SPECIFICATION | OBSERVATION | REMARK
| Mo | ]}
11 | Battery path Current Limiting Test ok,
11,1 | Verify the Batiery Path Current Limit sat value will be
mmmmlmncmhﬂu}a 1% of battery
resst it st 20Amps through Controfler rating , shall not
Keypad Note down the Power Plant afp grceed the s& dt\
Voltage, value
11.2 | Connect the External load (According to
DCPS rated cutput capacity/Module 1N
1.3 wﬁmmnmmmt Ty )
switch on Logd MCB. e
11.4 | Discharge DCPS Batteries through Extar-
nal Load for 30 Minutes, (Discharge Thme als
may vary based on avallable load ab
| SitE.]
11.5 Switch On the DCPS Input Mains MCB & Mandrmium Current
Measure the battery path current. Ob- at Battery Path
sarve that Power Plant battery path cu- shauld not cross E"\
rant wid be constant.  Note current at 204 [54E Value)
this : —
Restore the Original Dattery Path Currert |

Charging

Page 9 of &

1 | Put Maximum specified load (External Individual Modula
Load Bank) cument on the load terminal | Overlaad Testing ok,
/{ Bus bar. will b done. |
12.2 | Mow siightly increase the load & simulate | System overboad
overlnad conditisn. alarm shall o
| at >100% of Sys- .
| tem capacity
ok
H _._ﬂ-" M_.Ibdf.
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. SITE ACCEPTANCE TEST PROCEDURE
FOR BATTERY SYSTEM
Customer : Power Grid Corporation of India Ltd.
nﬂ'lll‘al.‘h:!l‘T Hl'rﬂ‘l.-; f—*ﬁ-ﬁfll}{ '?1vrﬂ'LTﬁ,-1..-.£ L T P 1_-]1! '
Sub-Contractor:

Manufacturer: ABL Powen, 5"?4-;,”'

Caonstityent / Site location : Sublogg) g ome

DCPS Rating : 2 Arv
4570 i, ARV
Battery Bank Rating ;
w____.-"
SAT Results; Test Pass / Fall
Observations. If any ;
______SPTL/DELTA HBL _  POWERGRID
Snsture with date ; Signature with datg - B h—ﬂ'_f::jaﬁ o
e ik Uy Pondey  [rame
Designation: j Desgnatian i
=k |
il -"‘-\.,_'I




Annex-D
fleeil b Sl AL LT

c ] 2 I
.ﬂ“- | EmmF?um Fibwe Dpli Exprirmon Prows [
1 Do Fggpres ey W Starilte Power
ket | SITE ACCEPTANCE TEST PELOCEOURE
S — i

Battery

Thlml‘m#nfhrﬂ:uInmnﬁmﬂumulmmmﬂhmhuwumwh DCes
JCharger ak site in accordance 1o technicad speciications & aporoved DRS jdrawings. s

: '
ﬂrr:dfmhwlmm Cavried out at site For the purpase af verilying the acceptability of the sup-

T
Ne - Test Regulremenit Procadure

0. Visual Observation 8) Mo damages, scrakches on Visual inspecion for the

batiery container and cover ramatars mnntu-ﬂmﬂr-

b} Termenals rEfuireTiant.
i | ) Presance of vent (-
02 Osmensiznal Coserva- | Fallowing infoemation shall be | Visual inspeciion for tha
b=
tionyInspection indelinly and durably marked rarmeters mertionng in the
an each Cell / Battery Stack. requirement,
a] Serial fumber

b) Al capacity ar 10-heudr rabe.
c] Manufacturer typa asd trade

PRI,

d} Monih and year of manufse-

: fure. )
03, |Copacity Test @ 10hr |Tne  CelyBamery  sholl | Aler ful chargs of

buattany
Rate, meetfexceed the rated capacty | bank, the cell shall be dis-
requirernents dedarsd by Man- | charged at & constant cyrrmsnt
wiechmrer / Specificationg of 0.1Ce by using artificial
load. The discharge shall be
whan the dosed-
drcult woltoge of the cel
reaches to  L75W/ieell The
tima In hours elepsing be-
twasn bLeginning and énd of
discharge shall be taken as
period of gischarge. The ca-
pacity obtoined from the cel
should not be less Hgn
= 1000, B ] |

o
®
z
{
&

Foge ol 4




Ezsinm Fegicn Fibiy Optie Expungtn Progesy
Attebeh
| EITE ACCEPTANCE TEST FROCEDLIEE

Check Iist:

1.1 Cabis:

&, Check Neatress af Cable,

[ & rl ROT 0K |

B, Check Tightrpss of Cable,

o -

C Check Continuity of Cabie,

= e

1.2  Batteries:

A. Cherk Termial Tightress_

[ NGTOK |

| S

B. Check Battery celis for cracks, dhmage and finigh,
Lﬁ__5 . i e

« B Cheek Prlarity of cali;

T 3
1.1 Pedarity et | Polarity mdications: Red for pogitive Rerminal ang :I
| Iu:h far L.! terminal

= Rorex_|

0. Check ail calls Ehysically instalisd ang Interconnected a5 per Ehmmr.lmw Drawing.

I='~E"F‘_-'1_:|:)n£.‘
} Ll




= P Letrig) P prerrevil)
v SITE ACCEPTARCE TEST PROCEDURE

ML R

] '_n"' Ensinm Fegan Fiote Opte Eqpargion Project

E. Check covers Installed Propedy
F. Chack Marking of calls

R

G. Check capacity of batiaries & C10 rabe

e — [ Haguars — _tl fischof
ﬁ."ﬂﬂ :t.ﬁ
3 £} After B Hrs 2185V /I W
[ 4 [ d) Afer 10 Hrs 1 21,78 el armd

= WOT K
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Standard SAT Procedure-SDH, PDH & NMS '

1, SCOPE OF TESTING

All equipment shall be tesied on site indes the conditions e which it will normally aperate, The tests
shall be exhovstive ard shall demonsiems tial the overall perlamance of the contract works satislies

every reuinemenl specifisl,

Phieses of Site Accepdance Festing

L Dostallaitioen Tosting

Eite Inxtullation Tesi

The Beld insglianen rest will be performwid lor ol oquiprmend atench sie '
The purpose of imstablntion tes 6 to eosare that all the equbpasends i cobles confom 1o the BOO: the
instnlintion of equipment ood cabling conlfanm 16 disin gs, mck ekevatons: the apocorance of

COLIERIMENT mMecs the FLOLEreImeEn s

L Instalation tests on FO Transmission sysiem (SDH Eguipments)
The installation 1esis on FO Tronsmigsion svatom (5 DH Fguipments ) samly include:
I Physical Erspection (o contormince ke drowings, rack olevaiions ond ppearinee af
cepipmnent andd cabling
Fl Sttiun power supgdy inpat and equipment powers supply (DC-D0 converien
outpul volinge messuremenis
a Terminal iranseciver porfonmance testing (Tx power, Tx speotnn, receive sivna] sirenelly.
connector logses gle. )
4 Service clanmel perlfomanee
-] Craftsperson imterface. alanm . control funcional performance
B, Brek noad leen] alanns Mo alarmis shall be present med 0!l alanms shol | be doemonsimied o
P Nutieteangl
[ Netwonk management interface and supervision perfommanee
L3 Clnrnect oo n.l_l.'l.l-l'ili'ilhl'l- lavel sothimn & odjustimanis and Llermination of Ty’ ougug
nterfaces
U Proper cstalifishment of Safery and signalling eanhing svsiem und resisiance 1o
groimd 1o be checked,
L] Simulming af Buluee conditioss and filover of protected EENTIPDIICTH.
Pl R RT I:I_',-;;; o,
iy .\,‘-'. b
: i .l_""\.
T
LTy =
Tkt [Z]
L
i I_"- A7
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stndard SAT Procedure-50HL PO & Rkls 33 L

(21 Tastallatiom fusis  om Termimiion Eqguipment stlE-Sysrem (FDEL
Enuipments —Deop-Tosert Yas & DAT=)

The insmlnian ieats oo Termmnatoon Egmpment sul-2yEicm m.:|||1]:. e lcds:

| Phegsical Inspectisn Ry conformares (o l:|lﬁ|'|'|-||'|"'=".'-\. fack clevations and appoarinee of
Cigupmenl aixl cibding

3: Power supp vy eoaverier valloes mensoramenis

3 Muldem perlormance estmy

4 Cralteperson mferfhoe. akin and control actional paclonmance

i Ruck amel Lacal alamns

£ Metw ok MR ECE T wlerfnce mnd I Rl R o Th ] acrnrmmce

7. Channel parlommance

K Snfeey and sionalling coring svaiem
B Sl of Tailwie conditons and Gikveer off progzcicd conponcnis,

(31 Distalbition Teston NALS system.

The insniition iosis on NMS syssemvmainhy ineludes:

[ Physical inspection fr conlommancs o drawings. mek elevations and appeazsance of
cequipmic il and cabling

2 Worksmnsion (Bomote & Locnl) hardware tovenlory, comligiration and chamdensiss.
1 Dememstralion of proper opersion of all dwae, ingluding warksiations [ Ronole &
Localf peripherals
1.2 Link Commissioning Testing

The link commissioning 121 shall verily M commumicaion con be performed over e fber opiic Tink

mider o6l Delay meagurament, Bit Error measurements & wrvice channel performance monitoring shail be

mucke an the e optic Links o verily comnplinnee wiih designed link perfomaice.

For Bihemet iderfooe: &L 3 srimimom the followini oo sequirements shsll be domonsizaled s por BFC
2344

@) Pinglest
By Througlpul s

c)] Lasency test

o

||.I||!!"='.| ul Al ml‘]ﬂﬂc'h ing chosen by POCIL/C arstinsent. goverably (o eover finks from all iﬁlnrﬂr.muuns

;J\ &

” Pege 5ol 62




Standomd SAT Pracodure-SD1H, PDH & K5 - E []. 2

nsed) sball be peaed Tor duraon af 12 Houars,

Rest ol ihe links shall b iesgd for | Hobr, Tr case o Bok docs wod geged the perfnnance requiréineniz during

1 kowr. then the durtion of the tes shall be intreascd (o 12 hours

[ ease any link dess nor mees the perforiwnce eouireirents ducing E2 hogr, then abe cause of Gilarg shall
be mvesianted and the test shall be repeated aler restiivieg il dé oo,

This phose ol waing shall be conducicd by the Cofractor ond witnessed by the Emplover. Fickd adjustmenis
skarl| be vade 1w meey csiablished sandard, boweyer (U ibe Dield adjusiments il w comrect the delocts the
cui praents: may be reworned oothe Conrasted for fpeplacement ai s own expense, 1o cose aoy ad)esimenis

nre requiced 1o be mode duving the interval of the st hen che west ahall be repeated,

13 Tutegrated Testing

Prior to commencement of integrated wesung the overall systeim shall be eonfipired o5 roquited o provide all
the datn and voice channel required 1o ivercormect the varions comrol centres and RTL. The miegraied
iesling shall inchede end-to-end lesung of back-boae network Integrated iesung lor lost bawcl shall wehide

westng of (e ensire

Fage G ol B2



Annland AT Procedure-SDH, PN & MM S 0A

i = [ ]
back-bone netwark. The iment afinteerated 151G 1% 16 demensurate ial the equipment & operationl enil

woead voder actual conditiors, thoi sl vanances
wlen fied during Getory and licld wstallavon and commmmennions iesunyg have boen
cofreeled, and that the comamnicatien cquipnicnt = cosupidibrle with geher gquiprgn ay all Iocavons, The

Integated System Test shall welnde all fibre optic iransmission cquipment, isrmisation equipnient, the

network wanagemend subsyvsiom mad otler compeniis,

AL a i the oHowing tesis shall be moloded m il intearied esing;

13 Fnstaltmtion testing for NS a5 poriahle given below
¥5 Equapment conliguration shall be checked to caablish that it supports the channgd routing,
33 End o eod pesting of all individual voxce circuits anginoting from PLCC, PABX o Phones and

toeatablish prager interfacing with PLOCPABX Phanes and 1o demonsiale proper operation
of channels aver widchand systeme, Operation shall be checked s tevis of quealily ol voice,
eall misiatian aned call ternamsason pracosses

|34 End-ao-cnd testing of ol mdividwn Doea Ciecoits originating from PLCC, RTU and SCADA
Front Encls and 1w establish proper interfwwing wath PLOCRTL Front End ond 10 demsoisive
proper opetisn ol chansels over widelhand systems. Operavos shall be checked i teris of

imeniaring ol BER: packet loss.

[ & Festing of NMS w0 demonsirate proper opeaten o0 ofl fonctions: Corliznation Manasemenl,
Peclormanee Managemend, Fault, Monagement and Securily manageosent. Al the siandand
feanures o the B RS slall be demansiined B proper [inckoning.

LA Dumensirnivon of Profccion. swiclong  mcluding ring netwoerk wherens applicable and

svnchroniestion of cqwipment a5 per svachroniwatonplan

AR
e
4 il
(G ¢\ 2g) §
. 1 [TLT- ] n

ﬂ]‘ Fage 7 ol 62
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804

1. TEST PROCEDURES
2.1 Inmsghtbacion Testing

Following is the liss of Installockeo wod Link Comunisshning wsis o be canducicd om e selected
coigeent durine the Silc accoplance esting: -

5r. Mo Tust Deseripizom Test Prowedure
Ml
| I:hrs'u:al Inspection for confonmancs fo drveanzs. mck clevations png TR&-01
ppearmsce of equapmend and cabling
i&t:uiﬂ:un power supply inpu and couipreent power suppby (DC-DE
2 comverter outpul voluge mesurements TPS.02
Terminal tronseciver perfonmance westing | Fx power. Tx specirum,
3 meeehve sivnal strength, connector lesses g ) TRS-03
4 T i T —
Services channel performance Tes i
i Cralizposon miesfaee alarm and conpel incional performance TP5-04
&  [Rack and local alarms TEE-
1 Metwork managenrat interface and supervision porfomange TP5.07
b Comrest coit[gurison, Jevel settimg & adivsimenis and iemaunation of TRS-0%
fpety ol e lhces
g Lf:n;rl.‘:l establishment of Safery and signalling canhing svstem and TR0
sistance o arovnd o b checked, |
[ Bhnulstion of ilure conditors and Gilover of protected compaben s, TPS- 1
I Kraltspoeon imerface, alom ond contsol nctannd pecformance (POH) TRS-1]
12 Bomulaion of Bilere conditans and Bilaver of protecied componenis TP 12
PDH;
13 |Chonmel perfommance tesss (PDH)
S - TPs-13
|4 Metwork managerment interlace and supersizion performance [PDH) TS 14
15 Muldem perfonnance westing {PLOH) - TEs-13 N

Fage B of G2
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‘ LS H{"IS Fage [hol 13

Sr Ny Test Descrip i Test Progedure Mo,

v fomilanion of Taldre conditlons md feflover of projdcicd TPS-1e
companenly | DACE)

17 Chanmel pl."lﬁll.‘ll'lﬁllrl;.'_l'."l-s-l.'ﬂi Bacs e TS-17
Fhysical inspestion Inr conformonce to driawangs, mek clevaons

1 and appencance of coulanent aod cabdneg ol M5 Sveiom THS-14
Warksiation hardwarn imventory, configumuon nnd ¢hamciensiics of
MMlS Sysicm

g F..'iL'n'u:msL_mai'ﬁ'n -nf praper ﬂ[l{!E’:ﬁﬁl. of ol hardware, inchuding '!:FS-I'J' o
workslilions peripherals of NMS Sysiem

3.2 Link Commnissioing Testing

The commissioning ests shall verilv that communication can be perfonmed over the Gber optic [mk under
test. Delay measurement, B Emor measurements & service chanre! performunce monitonng shall be made

omn the [ihre -np;lu: links to venily complinnce with desianed link perleomsney

For Etheroet interface A1 a miginmim the followisg s requirements sholl be demonstrated s per RFC
2544,

L Fing Lest

22 Thipughpul ws
233 Latency 1251
224 Packet Loss

[¢r ol the total links (Chosen by PGOIL. senemlly e cover links o all conligamiions used) shall be

testedd for durmtion of 12 Haurs

Rest ol the Hnks shall bo iesied for | Houe, [n case a bk doés not meet ibe performpnce requaements gurmng

I lewir, Uit the chimtion ol the test sholl be merenscd L 12 Bnagis,

In case any lmk does nol mect the perlormance requirements during 13 hoor, then the cause of fazlure shall

b invistigated and e st shall be repeated alter rectiving the defocts.

This phase of testmg shall be comducted by the Comracior and wimessed by the Emplover. Field adjusiments
shall be niade 16 meel cualblished standard, however il the ficld adjustments Gl 10 eorreet the defszis the

cquipments may be reromed to the Contragtor o replacement a1 his own expense. ln case any adustments

are required #0 be made during the intereal of the 1es then the tes: shall be repeated. #
S, M Test Descripitiim Tt Priscedure Mo,
i Etheme L hannel Testing _ TP5-101
___.3 = AT enE uFﬂEﬁ?ﬂr SEH Link Tﬁ*li
) Tﬁ_ H{PH.'HI.II.I‘MHE!H TPS-12

LA

ﬂ Fage 9 of B2



Sipmdard SAT Procedire-SDM, POH & NMS

23 Infcgreatel Testing

acceplancs lesng; -

[ ]
Ll
=3

Follewing is the fisi of Inegmied testing 12515 1o be conducied on the selected

S, No | Test Deseription

ciarpment dunmge the Sie

Test Provedire Mo

i Endd to End festing of Veice cirnils TR5-23
2 esting of NMS Funetiomaliy TP5-24
3 roteetion Swilehing and Synchronization of Equipment TP5-13
4 nd to End Daa Chonne! iesnhng TP&-11,
5 Jimcerficing with Existing Communication Sysem TPS-27

3. Test equipment

1} EI BER Tesier

£) Etheyniet Tesier

3} Optical Pewer metey
4) Thghal Multi meter
5Y VF Tesier

B) Earth Tester

71 Anvother as per festing requiremens

S
Rl
Lod T
‘:'_' ,":: Ll ey
o 5’_’: 4 | 4
o L ! A e
\':f- £
L '\\"'.‘_ e
:l__u.__ T—— LY
"'..I_'_i..nl ™ 0

Prior 1o start of iosung o consalidaied lst of 4]

Test Equipments Tnstiuments ta be used during SAT

et equipment used for the Sie Acceplance Teatmy

shall be provided along witl MakeModel numbsers gind vatid Calibvatien Certifenies

Fage IO of 62




Stndard SAT Procedure-SDH. PDH & NMS -

Equipmend Under Test

Tes Panumeter

4. SAT Procedure

ol equipment and cabling

appearnnee of eguipiszi ol cabling

1. Tost Descriptions

Toidentily comectly piven cquipmen: and venfy the lerdware configoration, asd ambe the

equipment ready for softwgre configuradion pnd commissioning

. Test Procedur

Chieck the hardware coafiguration s per the contipucation dravisg.
Clieek the mstullation whetber 115 45 per the sitz layow doawisg
Check the sorkmanship ang accurucy of s insiallation and cabling,
Check for physical damage

Cleech the quantity a8 perapproved BOGL

- = om & .

3. Test Results Recorls

FO EQUIPENTS (SDH) & TERMINATION EQUIPMENT SUB- 5YSTEM

Phecsical bispesiion for confermance o drasings, mek clovitions and

[ Test Parameters TestCriterin_________ Test-Results
Hardware confiaumation Camplies with the aproved B0 EL: N Ok
Equipnien! Byoul Equipment kyoui complies with the approved Ok Not Ok

£ile
lavoui drzwing e
insialtlutign of Rack + Loecation shoaid conform to inyout Ok / Mot Ok
drawing
o Froed on Ooor by bolrs
. ! . 4 .r"'"d- ’
testal latbon of subrack and »  Subrack should ke Tirly fxed Ok f Nut Ok
gird ¢ Cards shold be nserted inlo (hesiois
il focked
Wl
Cubiing snd retmianier + DT Power catle calour Ok St OF
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Alandird 5AT Procedure-SDH. FDH & MHME

808

PIOCERsINg

L

mmugmih thae pokarity
Cable |uys snboottiiv. stroighi and
fidity, withen obsious rwesr and
CTOEE

Cabde bulifer mes nre consistem
WeEll dolfignied

Sinipped leniah of salle should e
coneisten

Good conncchion. Seldering point
shiold be sinootl jind gk

k.

Phivsical domuze

E l

Ay phvsical datnarein
e

Ok / Mot Ok

Tinke the sherch oraving of somel scbecmn toom Bvant iCsnv vanaice.
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Stondard SAT Procedurc-SDH. PDH & NMS
4, “Test Remarks
; R i *
H-'u.-l .'a. 17 I:f'f- Il.'r.-II'-"\.. .Iil|'.1_: 5 "‘:h!' N LR a2l 1 !-F-f = .'I;|_-|i_:'.{_ !_].,.-4 _|E|-'|'|
Claliog, Commeir] ma@amr s Fhpk Llan 1 'Ij'qu--"-.l-ll"_l':-""'l""..-
i) d

Equipment Under Test: Teoen 7 =10

o)

L]

Test Bate and Time: B[ 03 2004

|.l:|| I: |}|".-

B

L

[ |

Site Mz <50 boh .:._.:,.'rl-'-:.':l. "

b oy ¥ I
b e AL fAe

Testel By

Witricseed By e

L
21

Date

o e L T |
|l o i’l'-...l"_'q'

£
vl Bty e/ Conteicen )

EI"DWERGRIDII_TﬂMtimmI}
Dt

e e =
[ P )
E=plhe L et L
= v

P R T 7}
o it B e S

PR L 5 IO TR O T B
- THZ 6% 1103

ﬂ/ Page 13 of 62
I""\-\.




Etandand SAT Frocedirs-50H, FDH & MMS

Equipment Under Trsy

Tesa Paeamicie

gl ] ha b

messiUreei

1. Tesi bu-rﬁptlun}

range.

2. Test Precedurs

®  Check the ¥p voltage at POP
= Checkthe op voliage m POP

3. Test Euipwmicats Regnired
v Dagieal Multizngrer

4 Test Results Reeaieds

To check the sktion Power Suppaty Voliige md (he PODP ourpit Vielizee is with i the Elven

FINESSTTPENTS (3101 & TERMIN A W B S T SR AT R [

Satiny pusver sy e =l v power |
L TR C T

lﬂllpul

L tHALIY Y |

| A

[Test F'HrnmEl_En | Test Criveriy TeseBovni i
| ¥p Volage ot FDP irprvndiage shonld be in the élu; i Ok
Fangs od -3V g .55 | +
| | 4" |
& Voltage of POP wp voliage should be @ e | Ok /! Nar O ' :
i TN o A2V fp 585
i E

5. Test Heraiks

Fi

28"

Page 1427 62
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Standurd SAT Procedure-SDH. PDH & NS

Equipment Under Test: ™ |- yvis T2 |G 0O5

Test Date and Time: %] 097554 L3 P

g - A i -5}
Site Name: | -..L-i.“lﬂ,'.‘.x'.“. g Plse 1L
i

r

Teated By s bangitie B Witnessed By
) Tﬂffllilqj'ltdltnr.rﬂnnllir.mr]
Daie A TR Ny A Date

OV ERCR B

Il, it

ﬂ/ " . Paga 15 of 62



Srndord SAT Procedure-50H PDH & NMS

=

1. Test Deseriptien

2. Tesw Pracotore

Tx Power Mleasurement

Eqquipment Linder Tes: FO EQLITPERTS (5DHY

Tes Faramez - Teamjual jemiseetver perinrmawe boaing (Tx power, Receive sipoil stremetl )

Tocheck the Tr Power, Receiviag Sisml Smonpth e aillin L grven Tiege

I

« ' Connect the owput part { Ty of the 1esicd optical erfice cord 1o the apiieal power
ineter. : 1
¥ ‘]'um'inl:ll_'ru n'pﬁcnl [FANEF T3CLET 1D thi spccll"n:t'l \'I.'M'E'IEI.‘.!H!I..
»  Drlensure the Tx output power dovel indBm.
s Becord e roslt shoaring o ilie opilcul powermeter,
Recelviieg Signal Strenpth
s (Connectthe putput porl {Ra) of the wested opticul interiace oard taihe optecal poswer I
ieRed, |
v . Turning the opticel power weter Lo the speci ol waveloogil,
b Slepsure the By inpuet power bevel a0 Eal,
Recard he result shigwing o the oplical power ineles
3. Test Eguipimeins Regquioel
s Dhigitnl Optical Porser Meter
4. Test Results Recunls
Tz Povier Monsuremeni:
&r, : 7 Dipricul I!n1ul'::;u MEninn Plaximim Actul
Nn Mle £ Stnfion | Srdvo, TYpC (A% pLr m {itBmp* [tBm) L1
> Ay [l Bmay™ |
Bol) ’ '
; , [ R Gz P -
Cld-L, sl £r ~|§:;:-L._ SlE =5 e 20 1 ‘ .
ki.:#-;i..;rcpt.i et ol 131dam - =) -2'15 |
= 6k 2. ht-4 B2 L je 3 +3 |+ +50 |
¥ = = 3 N I | W = -1 '
Sletts; Port 4 Wy gy | [SSOTZ 0T +3 ey AN !
|
|
I
ﬂ, Page 16 of 62



Standurd SAT Procedunc-SDH. FDH & NMs

-' 33

fal g k! T i i .o - oy
, pAcELE ‘-'_'..L, T th_?' - = rs o S
: 55T 2 +3 [ 050
" Lg% + 3 + 3 +5' F]
Fawasd BB %, TF | 4585

*Ax por Approved DRSS

Tt measured optical oulpd power shioald be within the limis ns copressed in the iable given above,

Rovelving Sipnal Strength:
41, Node | Stution SrNo. Mndluby Type REL.EE::-::;FHI Actyal
No. (As per (o Ban}* {Bm)
Approvel
o A |PPPAP LIRS Bt ¥
Bkl Pest- 4 |goe s | 4 1e <14 ~14 35
Sgt-% Pert 1 PR G2 131Cm [ 1B 1505
5 [Glerd, Pw*i— e B Lles £ 78 - T LG
et 4, Tt 1 3 3“.&—“?.21". Ssciiwm] Z-2F -3L 0%
o (Sl Pee-2 L 1 &-124 . W 15
' ’;JLI"H- Vet | 55070 £-26 {3347
g St -3 L& L-uf = Jaq)
Slee-b, Pt -BR0 BANFE ligsenanm]  £-0R =332

e mersyred receiver powes should oo within the Homs us expressed in the (able given thave
® As s Appiovied DERS
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Startand AT Pracedure-SDH, PDE £ MMS

8. Tisl Remurlis

1

Equipment Uniber Test: ¢ v T 1= T L0

Tesar Date u_lli Thme: 4. ':.'".:'J gy I I"'-} ”‘_—i .

yie Name: 5 Pilanorae, PO
i

ol I
L

i 11-'.5_"14‘1' [ Wigmssell By
If'-'*'!mﬁlmrrl’ﬁmhaﬂm]

Duate A & T e Date '

Tested By

(POYWERGRITWC mastitmend )
E‘E‘q—?tl TIEEE T
. F o e
op. Py Serera]imna g (U0
Wiz gdt et o
EIIETY, ERL, ROLHATA
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Stancland SAT Procedure-SOH. POH £ NMS tg 1 5

=

T T
L

TPS-04: ites Chann mance T

Equipment Udcr Tiest

Test Parnineien g

FOEQUIFENTS {SDH)

Services Chamel perfomiange Tesl

1. Test Deseriptions

4.

To identily correet operation of e services claneels ased for e EOMW phouas,

Tewd Proeedure

o Uompeet the EOW phone to services chammel.

v Makea el Mrom EQW pleanc 1o any stalian ai eiher end {as per EOW

bz plnnk
o Check the cuality of voice
s Make 3 Onmibus call to different sites and sheck
Test Kesults Recirdls

EQW relephone works yefk convorsation quality is satisfissiory.

Sclecivee calling Dk Naok
Chmmibus aniling Ok £ ok
Test Remarks
i
1 e

Esquipment Under Test: Tgen TI-1H00

Test Date and Time: 5300 .;' a7y 120 35PM
ey ; A b
Site Mame: " AL -'lr-l"-‘l-'.-_'1 Pl L-ﬂC 1L_

o

Tested By i 1||.’-.,_.__'.u':.".-.|l.,_l._l.1w. '[q:'s_‘\_'-a‘_ Witnessed By

Date

{H;.;ufﬁl’,lu:ern’ﬂ'ﬂnrrulnr]
4 = |:| T ;' :" _.:_I.r Duke »

Lo |fr_|.3

(POWERGRID/Conatitacat)

TR

4
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Siandard $AT Procedus-50H. POH & s )
[ |

5 an interfoce. alarm g cietes ekl L

Exqupmient Linder Test FO EQUIPENTS (SDH) & TER MINATION EQUIPMENT SUB- SYSTEN

e EE—

Tost Farrier Crfisperson (e e, alin conzal lanciors] perforiimiee

L. Tt Deseriptions

Functions of LT )
Chiange eandigaration [
= Cig slarm of any Taall
' Chet perfonmanee informmiiow i
T simule defecis by wsing U P FCTke AL e e wnd LET
Prrfonmanee monitesing

2. Test Eyulpnicnts Reguired

o LET
« BER Teser _

3, ‘Test Procedure

Caonmeet the LET 10 equigient uedes (o5t ifrougl nuEgenent pon

Engure (e couprme under 1851 15 Workine . |
Loazn the ECT. |
Change sonve configumiions af the cquopmieid. |
Gt dlve faull infonnarkon oo the cosppaont, |
it s Browse the perlonnance fal od dhie cpnpmcil -
o Change configurations of Another giotion indicecthy, get a3 Gaudi infor rniion and

perfoempce datn

L. bugk vest -
s Apply 2 softwant loop oit reirote el B chaimel (gl LT |
o Teerthe loap back with E1 sester oif jogal sad. '
«  Record the posult Elvere shold be no orror daring this peeiod |

_— i
LY {
'@:ﬁ"ﬁf’a l
i
[
|

= b L __E_

ﬁ. ) Page 2007 G2
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Standird SAT Procedure-SOH, POH & NMS

4. Test Resolts Records

Tt item

UK 7 Rop Ok

LT ks abde to change the eonlfiguration of the comeched T,

Ok

LCT cun get Frult informatice from the comneciod WE.

ik

LCT can goi perfonnimce dak rom (i tonnecied SE,

[ gl

LT 15 able 1o clusige the confMgnration of Ay NE in the neiwork,

[y L

LT can get Bolvalaem infermation fraa dye wiconneciod ME

CH

Lﬁcm £et performnice daga from e mconected NE,

Cle,

Chieek for cormection of MMS and LOT an it netwark of the simne time

]

(21 8

Cleeck for retinte Ioophack, Tocsl laophnck

oL

Check Far cogs connection

£k,

Test the loop back with ET ester on lacal e

e

Recond the result there should be ne error dusing this period

it T

configured by LCT.
Performance divia can be monitared op LT

5. Tt Remarks

Alanns slipuld be inddeated an LET jad cppmens when (here is some Tniture, Equigareny con be

[ "ul.\‘
Equipment Under Test: | L (0w | |- | 4O
Test Dateend Time: 41 073 2000 Dpm pi-l

b
ol
SteMNume  "ar .Z-I'-_..‘-" R ¥ f'.rr:_" L

& -

Tested By b 1ﬁ|,.*;ﬂ SLLll 'it'.f.;‘i-.__ Watnessl By Pl = e
Manafciuree/Conteacti ) rmﬁtﬁﬁlﬁ;!l iCnstitucar)
Dale o ALY * Dae : g Do nag -.-
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Standard SAT Procedurs-S0FH, PIIH & M5

Eeuipment Under Test FO EQUIPENTS (30H1% TERMIMNATION EQUIFMENT SL8. SYSTEM
Tesl Patanelo ¢ Ruck anddocal alerns: Mo alarins slesld be present sovd all ahiog siabl be
demonstnied 1o be farcilgo

1. Mﬁmcﬂptlnm
To check the Rack alarm and Lozal slarns mwe corvectly reflects on Equipment and LT

Rack Adarm
®  Llrgemd Alnrins
w Pon Lirpeni olamm s : | L=
= Py Alunm

Locul Alaems o LOCT 3

Fi3 System g

= LiXs oo ophical pon
LS on Z8bii's Pon
Cord foilure by polling gut some srds

£ Terminution Equipments
AlS RO}

El_LOF

Ei_LOS

2. Test Equipments Reguiral

o LT .
3. Test Procedure

Rack Alxrm -
1 Efg?ﬂl'ﬂlﬂlﬂ al the optical Rx phil. There should be Urgent alarm of SDH Sab-

2) Resiore the opticsl RX pori. then ibiere should be i ilaon oo SDH Sia-Rack

3} Remeve the 2vibps eahle from the DOF (Should be workirg 263, there should be
Urgeid slarm on 5DH Sulb-Fack

4} Cannccl the 2Mbos cable on DET. the Urpent alsem sliokd Be cleared

W S '
xﬁi._. Mol i
!Il y Page 22 of 62
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Swadard SAT Procedure-SDH. POH & MMS

Local alarm o LOCT
For LOS'LOF on SDH Swsicm

Lonned 1he LOCT to the SOH and POH CRHpIIEE ohis by ons

Pill out thie optical card of SDH Equipment. eleck the alirm dizplay,

Pall oue the Tritaary eard of SDH ond PDH equipmail, check the wlnrm display.
#ull out the El [ink from SOH and PDH sqmpments, check the alarmdiplay.
Verify the 5DH and PDH equipmen is cenlgnrabie by LCT.

Verily the performunee inanitoring on LCT,

4. Test Results Records

Ranch: wlarin

SN, Test ilani {S0H) ?_E.il resul

] Urgent Alinm appearing in Gl conditions 3& SMal Ok
2 Moo Lirpem Alam sppearing in Gl conditong fiﬁ'ﬁﬂm Ck

i Ma alarms (during Norwul apcration) Ok £ Mot Gk

—

Local aliem un LET
Adnnns gliould be indicotod om LT and counpament wikan feene is Gapali coandi L.

5. Test Remarks
f5 1.3

Equiprient Under Tesi: 'L_“-.- ;.th 1.1~ {7

Test Date wnd Time: 231 0'] "-'!"r_lf‘,;' g lleapid
? [ ey -

Site Nume: _Solivisyenan POE L

Tested By 3 .,;_"_'4_‘_.--,,',.,_ '1}1.!-»._ Wimessed By S g T
MaonwaclarerContructor] [Fﬁlﬂhm%ﬁmﬂ
Dage s AT N <L ate £ At (ULEE |

a Page 23 of 62
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Standerd SAT Pm:r_-dm'e-SD_F-I'. PO & NS

—

e m—

FCF EQUIPENTS1SDH) & TERMNATION EQUIPMENT SUB- SYSTEM

Ecuipemeny Linder Tesi

. 1
Test Prraaneter ¢ Nerwork eI N i SUpET VRS
periormince |

1, Tost 'ilu:r:ripl'mm

L

To chick e Communication between NMS and Garewgy NE tlirough nuomogement interfiee

Test will be camried o io chock ik Dilawing peraincicrs
s Configwmiion
lLoopoick Teskng

Al reparting |
Perlormace monidatage .

2, Tesl Equipments Boeguined

s MME Evmiem
= HER Tesicr

3. Ted Proaulore

= Lopia 1o the copaporeisl (hooarg i inacsgeiil B,

STM-4 /L& Line loop back insoleare

El Loap tack in sofiware and cleck on BER sl

Laser switcli offfan e @ sellwace

lenivar opticat poveer

Dresplay of nbinms

Perfonumunee event colizetion like £5. 5ES. DBE for L5Man

= 8B B ® = &

4, Test Besalis Reenrils |

Werilyall the thave Hstol 1251 procedimes 15 wiskingok bﬁl Mot Ok
WM can configure #id sigervise the windle neswark y i Mot Ok
Digignostics ispossible on NME : Net Ok
- Alarmns shoadd be displiped (Dbehe & any Sl / Fhdog Ok

6. Toest Fumurles

il P

Fage 24 of 62
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simdird 3AT Pracedure-5DH. PDH & NMS

Equipment Under Texe: ] cioys Tolee 400
Test Bate wned Time: 3 - §F 2004 9. DA

ors” Klamer

Site Mume: .
'-I!'HFI!I:I" Iy § L,_u,_ .e.ﬁwh L 1':',‘11_” Witnessed By
(Maoubhetar e Contruoi (POWE WI ﬁﬁ-' thirkn
{ L L] init “
D 3 ALvE Fodi [Huee f e, "ﬂ','x"_-".:'i.’.r?[*?.r.-

ind] B =TRhT
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Sundard SAT Procedure-SOH. POH & NS

TPS-08: Correct configuration, level setting & adjnstments aml termination of loput!
gutput interfnces

1Eq|1i|.mr-:1.|i Chider Test FO ECUTIPMENTS £5DH

Tt Parameter Coeraet cotiMmunsion, evel sottig & adjus imiene aiel tennination of
gty pilpaut interinces

1. Test Deceriptions
S - - i
Tocheck the Equlpment conliowration & secording to approved Confipumtion plan, To check
the Inpotisipo tenmination of Opienl oad Ebectrical cables are acearding 1o appeoved schieme |

£, Fest Eguipments Keguirs]

= LCT
= Agpprenved Optieal and Ivbps Ssmbuion Digrans

3. Test Provalare

Conmeet the LET epothe SOH equipmeent diroiigh [ingerface,
Enswre the SOH equipanen (s warking,

Leagin the LT

Check 1he quipment contiguration

Check ke Termination of Inpuf and Cotpul ealles.

Check differem level settings in the SDH Equipmer.

4. Test Results Records

Configueatnn, bevel setting adivsiomeat s T
Permination shaudkd coatiply-witl the approved dostimenis 3% Nop O

5. Test Bemarks

E*.lﬁrmnﬂl. Under Tesi: _1_.1 VL B _'|_ I. ':I-I':lf'

Tese Date and Time: 31 .53 3095 G0 P
inu an - m.t. { E: F'.."IL

Site Neme: _ S0 blsaaadm, 109 1

|
|

2 = 2
Texred E:n- H ':.l 2 adha LEG i'f-,_"\,\_ Witnessid By ]

M T ) o racter) (POW BRGHR DK Fl-lmﬂ

Dae i 21073l Dae :

'f.n':,',q w = . I's ' gl TEHG I.

l."'L"'_:. _.--:*.'.:1_ .- ﬂ. .

Page 26 0F G2




standerd SAT Pracedure-SDH, PDH & NMS

gronnd {o be checled,
Equipment Under Test . FOEQUIPMENTS (SDH) & TERMINATION EQUIPMENT SUB-

SYSTEM

Proper  cstablishment of Salely  and signalfing ciibing system and

I
Tes1 Parnmeigr ; !
S FCSESLIECE 18 procind 10 bae checked

1. Test Deseriptions

To check the Enshing cable Tennitations To
check the Eanh resistance.

2. Test Equipments Requlred
e Clunp Exrth Teste:
3. Test Pracediers

= Check bt all the eatiing connection are tenninated on ihe earth B bar are
teplineried .

= All equipiens are conmeeied with Exrtl bies bar

*  Coleurof the Eah cable |s yeliow-green or grecn

= Measwre the Earth resbstance Clamp Eanh Tesier

= Lleeck ke wrist strup is avaidibie o coci station

4, Test Results Reoords

Earthing connections arg propery dong : K £8or O
Eartl resastance mensied 4 bess tan |05 ; ¢ Mot Ok

5. Test Remarks

T

""i.ﬁ.
okl = ™ A0Gd 9

Equipinent Usider Test: 1 o T o= 1500
Toest Dt sl Tinse: ‘E" LOF 200 805 P
Site Name: 5 | WG '1-:'|.|' s PGETL

f

Tested By e A [ ] BLLL E&L Witnessid By o el LTl 3
Planefneturer Cantrocior] [mmi_jﬁm?ﬁi&%ﬂ”
Mire LT ey Darc : Pt Soreral ManSaer (LLES

e
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Stamdard SAT Procedurs.50H, PDH & MNMS

E-mllpllibclll. Lingler Test i POEQUIPENTS (30H)

i
Test Perasngres Simuknnan of  ilere cotacin s aiel  Cnlgwver o
proeCcied COmIpOneinG

1. Test Dexcriptisens
To check the Fuilure conditions and protection components for foliowing cards - :
- Conrrol Conds
« Clptical Cards I
2. Toest Eyuipments Reipuired '

= BER Tesior . . -

3, Tk Proctdome

Contrid Curd
» Comerol cards work om [ prowcive. | presection sord for | weekinecard,
= Diake (b cquipnnes: work on nonmal smis
= Pull oulthe working Coastral chrd
v  The peoteclion Coniral coed shoulsd ke dver and trafTc shosld be resrared,
Orpizciel Card
= Opticil cands work on |+ proicclion. | pesiccsion gird foc | workiaz card. [
+  Make the cquipment wark am e seains
& Pullgue the warking Optica enzd,
s The procecrion ST (10 cand ehonld ke gver, and traffe should be rostoeod, |

Far bath he cards make software loog auany E1 and pus in the BER restine modz, Chieck tha

during botk e 1e8t the tralfic is resiored satommnticaiky. ) ‘
A Test Results Records i ]
- i

Teaffie restored aniomatically even il one #
Conirol ened msd Dpdical card iernss Fuiley 1 Ek Mok ik |
z il:.,-.- = 1

SN

l:s:lll !
e |
- ',fa:- | i

i |
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Blanclard SAT Feocedure-S0H. PDH & Nhis

J

5. Tost Remuarks

Equipmsent Uneler Tosi:

TI=1LO0

H...".. Iil-l.l'ﬂ ]

'\.-I-

|

PN |

F A s s
A oM

Teat Diteand Thnee: 50, 573

.-’I "

-

9
[

oF g x

Site Namer =i b buoa 1
1 9
4

Testel By

Bt e g e R
Akl ERic ] LA

Witnessed By

Duiie

rl'l-ltuul'al!mrur-r(.'nrunu:ur}
DO & } FLEY, b

ey T 2ol d
(POWERGRID Constitbient]

Daje 1

-1
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Slundird 54T Procedure-SDH, PDH & NMS

Tr&.11-

Enmmment Under
Test

Teed Parmmeter £
] DATE)

1. Twer Descriptinns

Functions of LCT:
Change eon Bruraticy
Get iin of any flt

Crel perfirmance information
Tor simulate defocts by using the
Performames meniecing

Loopback
2. Test Equipmaents Reguirerd

o [CT
=  BER Teser

2. Test Frocedure

Cralspserson titer fice_glansn s

TERMINATION EQUIPMENT BLB-SYETEM

e EREn equipie aud LOT

Conmect the POH Eguipment with LCT

Comeer the LOT 1o the POH Ejmipnce

L hunge soawe configurations of the EprEL,

Gret ae fault mfomtion bam it FOH eouipaens

Ged amd birowse the perfannuece dan of the equipiment.
Change conflguration of anniher At

-
®  Ensure the POy Bitipmeny is swrkmz,
, * Login e LOT,
L
perfenmanes doin,
Loop ek gest

" Apply s safiwarz loop on sy B chanigl lhrs LCT
*  Test the loop bick with E| fesies

1 emnitiol fenetiomal porlimnnence (MUK and

Indirectly, sei s fiul nftrmation jmd

R
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Slanlarel 2A T Grocodnre-SREL PR M SUS

———mrie = — = =

i. TI.."h.l Resulis Roevorils

B ust i PR N O
LT 1= ook v ehaes: the con Ngnstion oF 1N soanedisd NE.

LOT com ger fale inSormation Fom the conneaed ME

LCT com gt perfomensce diti e the doutimaciod NE

LT esabdie ta chanee 1he LTFﬁEIIﬁIIIﬂH aliny ‘-"«-'E i e nefwork
Chack lor remote loopbick, logal leopbacl

Cleeck (o branching coneection

Alammis should be indecated on LOT and equemment when there s some Filare
Equiptnent con be conliisired by LT
Perloronance i can be awivitored on LOT

5. Test Remarls

Equigoment Lieder Test:
Test Dt el "Tiene:
Sile Mt

Tested Ny 7 Witnessod By
PlanalictuierCoaniracion {FOWERGRID!Constbtutin
Date T Bate !
SRR
ol S —, “-.J.lhl
& NG
{r T ' b
| L | o)
gk, '
ST

L
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Swndird SAT Procedure-SDH. PDH & RS

Equipmem Under Toz ¢ TERMINATION EQUIPMENT SUB-SYSTEM

Test Banneier Sitwlation ol fuilure cotditions and Tailover
Protecied compneras (MLUX)

1. Tesi Buscriplions

Toebeck the Failure condiions md prateetion comperients for lollowie cands Power
suppls eard

2. Test Equipments Require
»  HER Tiesior
3, Test Provediry

Power Cards work on 1+ profecioe, | preceticn cind o | veurking ¢,
Make the enuipment week on aormal states

Pull ot the workmg power crd.

The protection power cisedd shoald take over, sied traffie shoubd be pestored

For this tes make softwine loop o) iny dita elimmwed uad pun in 1he BER lesging smnage
Cheek that during sest the sralfic is restored avtonsicnlly.

4. Test Resulis Recprils

Traflie restored numnatically even 1l onme
Power cand terms Fauloy : O Mot O

5. T Remarks

of

Enuipmoent Under Tese:

Test Date unad Time:

Site Name:

Tested By H Witksnnd By

EMamsficiur v/ nparagting | (POWERGRT D anstit iemi|
Duate ; Thete .
A ey
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Suinelend SAT Procedure-S0OH, PDH & MNMS g E f}

e

Equipersnl Linder Tesl TERMINATICRN EQUIFMENT SUB-SYSTEM

|est Parameice Chamiel Performsarce Test (ML)

1. Test Discriptinns

To check he chammel perfonmree of mecrfoe cards os bokew
« EXCVFXRS voice cards

- VT Edevl 4w Cids

= Asyag. D cord

2. Test Eqwipments Requived
« HER Tester

o Teleplions lnstrmen
= VF Toster

A
3. Test Procodure
For FXOFXS Viice cards
»  Connecl il Telephom: Tismenent ol siwfion wndat iesl and any remoke statioa
= Mlake o telephone cill (o remsle slaticn
»  Check the quality of Viece,
Fuor d w ¥F E&DMN cirids
o Comnccithe VT Tester-ta chivme] omder (ese
o Giive te Joop beck al et station
v Send the frequensy of IR, Level 4 dis thro VF Tester
o Measure e eluin Crequency and level
v ¢ Pesalis showld be same wail 25% vartili
v Perfoom the test on 0% of ol elamels
Fuer Asyne, Dt el card
o Coppzol e BER weser wochanrel ondar icsa
e ive the laap ksck o remote 2od of the clamnel
¢ Blemsuee the BER far 3 min
e« Thore shonld be uo ervde diivig Lals period.
s« Performahe test on 30% af all climnels
*”-; 11‘ ' ]J*- .l.:-
I’I.) Il/ Ill -\. ||I l
Hl:l.'. .{ w’i. L _.J Al I|
'.'._-".. . _.-"'-I_.T?..l'll
=g
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Standad SAT Procedure-SDH, POH & MAS

4. Toest Results Recorids

Far FXCVFXS cairids
Card Sechil Ma. -
Coll can be cstanlished besween 1w sEitions U M D
Vaice Chility 1 Good Ok ! oo O
Fordw VF E&M Carlx
Cord Sapdnl Mo, -
| Chonnel Tx Frequency (KHz) R Fregaency (R Teat Sutus -|
Ha Level {dbi Level (dba
[ | Kh= 74 db Ok 7 Mol DR
L= | Khz 4o Ok Bl K
i 1 Bl ¢ 4 di Lk Mod OHC
[ I Blez £ d dl 0k ¢ Mo QK
Card Serial Mo S
Chaiine T};._Fr_l:t]_wi:lhf_'f (K Hx Ry Frequency (K Hz) Tes Stns
Mo Lewel [dh) Ecvel [db)
| | %hz | 4 (b Ok Nat OK
2 | Khe "4 db Ok 7 Mot OR
1 | Whe 74 db Ok @ Nol Ok, |
r | Khz /i ddb Ok ¢ o3 0K
Frov Ay, ohatn clianisel card
Card Seial Na.
[ Chiawnel Mo, | BER Tesl Suillis ]
i Ok Mot Ok
3 DK ! Mot 0%
El o % Mol Ok
K ERET B
Curd Sartal Mo,
| ﬂmnm:’r Mo | BER Teal Stalus
[ Ok Mgt Ok
LAk MNal Ok
Ok S N Ol
Ok s Ok
)5
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Sunndard SAT Proccdures50EL, PO & NMS

831-

5. Tt Remarkis

Faguipaneni Unaer Tesi:

Test Do amd Taane:

SHe Nami

Tesgoid By y
Ivanslicidre e Cinlracbin'y
[kl ;
._._'_;-1'; ll-:'. 'I-'._"i.-'_:: "'-__
e La
"r":' i il x'"t. k]
(5 & )2
1 . I'. |F i __,."I =
L
h P
"..‘r.l. .

Witnessel By

Drate

(POWERGRIDYCiaistiluzint} [

sl
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Standird SAT Procedurc-5DH. PDH & il E 3 2

Erpupment Linvder Tiesi ¢ TERMINATION EQUIPMENT SUB-SYSTEM

Tesd Farameder T Melawk H SR T ineerTage il SUPETVIsIoN
perfarmemie (MUK and DACS)

1. Test Descrigibims

Tocheek e Commmnication between MihS Gustewiny ME Hrowh Mawpensent inersee

Tesa will Le earried onl 1o check the following paramsiers
e Condigunsin :
#  Luagiback Testing
s Alunn repocting
+  Performance monitaring

. Test Equipmsents Regquired

= NMS sysiem
= HER Tesie

3. Test Procedure

Lagin 1o the equipinent (hrough manazement inerfce
El Loop sk in soltware and ¢heek on BER [2sier
Dhsplay ol alares

Cheeek ihe MLEX board Conligirition

Pevfoein the opernrion of branching ihe Tineslars (-

= Performgnce vl callection

4. Test Hesolts Recirrds

Werlly all ithe above listed rest procediods is working gk ke & Mo Ok
MMS can conligure and supervse the whale nelwock Ok Mot Ol
Dringnostics 12 possible on M&IS Ok Mo Ol
Aditrms should be displaved (Tihere s anv Tilure 06 £ Mo Ok

4 '_ |
=] 7 r‘F}l._': = ]
L [ Bt l':l_|
1"‘:\_ .’*E' )

| R T
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kool 5AT Procedure-S0H. POH & M P

5, Test Remarks

Ecpripment Ueder Tesi:

Tost Duade wnd Time:

Sine Nam;

Testel By -1l Witnossed By
v luma fac b er Copiractor {PCOWE R GRINC ottt
Padar I

Ihare

ks
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Equaprnen) Under Test

TERMINATION EQUIPMENT SUBSYSTEM

Test Parnmeter Midelem performimee i catime { MILXY

1. Test Deseriptinns

T ehek e mwltiplexing und demuliiplesivg Is properly mppeiiing w MUY
Fipmpenei,

2. Test Equipments Reguirel

*  BER Tezner
e VF Timer

3: Test Prucedury
Luoop ek the meain Imbas pascmizsion Seprnd of E1 ¢ard,
Coeneel the BER Tesicr o any dita cliunnel of s 8MUX Chook
the ooy back
Fellow the following pracedure for difTerot doz clannels
For 4w VI E&M eads
Comnes| the YF Tesior wo chanmel under sesi
Send the feequency of | K, Level 4 db thoo VF Tester

Mensine fie rerien fregiecy and lewet
Resulis showdd be samre with 235, varibon

- & ® W

For Asyne. Bata cliianed card

¢ Connect e BER tester 1o clanse) wader fest
= Nleasure Uk BER for 5 nin
*  Therc should be noerror during (s poriog,

. Test Besults Becirds

Multiptexing and Denmliplesig i
happening properly in MUX cooipnent g CH M) D
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Stmglard AT Pracedure-50H, POH & M5 E 'I e

5 Teit Reniarls

Equipment Lnder Test:

Tesy Dree ancl Tinye:

Bt Mame:

Tested I-!:r 4
e lomi Tae biver U asb e B’y
Thare :
r”f-;”*: i
for  NEY
¥ r ]
DT 1
L1 |'. ‘H)l = |
L £
% .{E:.l from— &
gt T B

Withesol By

[rnte

{(FOWERGRIDY Constitucni)

L

[
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Standard SAT Procedurc-S0H, POH & NMS -

836

Eqquipmenl Under Test ¢ TERMINATION ECUIPMENT SUB-SYSTEM

Test Mararmeter o Simulnmeds of  [ifure condilinng and  Fatbaver
prefccied componeng (DACS)

1. Tust Descriprinng

To chesk the Fuilure comditions ind Prodection comgonents [or diowine cinds

Pawer supply eard
Comnird e

2. Test Exqpuipments Reguirel
» BER Tester
& Test Procedure

o Tover Cord and Coanirol Card wark an 1+ meestion. | prtection card Tor 1 warking
crdd

Marke the couiprment work on faren] 21z

Pull ot e working power ciird

The protestion power card should ke over, and taffic should be oo,

Pull et whee working Conool cund

The protection Caontred eard should take over, md i shoukd be restored,

Far thistest make soflware loop onnny B clsinine] on and puil in the BEK wsaing mode
Check that during test e mmific is restoned mianatically

&, Test Fesolis Recurils

TrETiEe restorcd witoinatical lv even il one
Power cand iorins Fasliy Ok 7 Mo O%
Comrel card 1erms Fuuliy : 3 Mo O

5. Test Remarks

ol

g3t
T .- I
['LXf )
Il.__II 1 .- ]-E
Lo /&
-.I 4 |‘--'-
N

Lo R S L

e T

g

Fage 40 of 62



837

Efuielant SAT Procedure-S0H. PDH & NS

Evuipment Lnder Tos: e
Vst Tty aml “Trisae:

St M

Testied By t Wimnesseld By -
vlamulactas e/ Coniraciac) {I’ﬂ\‘l’ﬁﬁﬂﬂlﬂa’ﬂmwlitmnr
s 3

sl
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Stonddand SAT Procedure-SDH. PDH & NMS E 3’ E

— — e —

TP517: Channel Performance Tests (DACH)

Equipine Under Test @ TERMINATION EQUIPM ENT SLUBSYSTEM

Test Parametar Channe] Pecleronmne: Test iDACS)

1. Test Deseripthnin
Ta chieck die clainel perfomnomes of imer foce cands os belaw

# - Tributmry Cord
v Crois conisget cord 2
2. Test Equipmeents Reguireid

= BER Tesier
3, T:.:_ﬂ Frocedore

Fur Tribntary Caed

Conreech the BET tester o B L chamise] pder test
Give the Tocal software loop buck 1o the chanme]
Measurg the BER for 5 min.

Thers sheuld be no peror during 1his pernd
Perforn the wear far W% olfiaial Bl clonocl

Foor Cross conmecs gl
»  Coineel tle BER tesier ia any fdkbps data clianel eonligerad between diy remels
slaten and stalion nder tes)
Ciiwg the Beimote Loop back:,
Chieck the eross connecetion Is properly done in DACS using LOT
Chicck the BER
I caee of G4 VF clumnet
Send the frequency of | Khe, Lavel 4 db ihza VT Tesicr
Measure the tebim Crequesey pad level
Besilie shaulel be sl with =5 saeniieon

E O s & = &

4, Test Resulis Recurds

« ForTribetery Card

Card Serial Mo, ¢
Chemase} Ma. TBER Test Sioms
! Ok / Not Ok
P O/ Mo O
k| 0k Mp) Ok
i Ok 7 Fot Ok
E Ok | o Ok
il o
I ': ol ﬂ'-:
II'_\'-- / [l e =
B\t
b o ;
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Stamnbicid 3AT Procedurc-50H. PDH & WAis -,

For Cross comnect vl

Cord Serial Mo,

Chumesd Perlormumes e Cross € onneet £ ol

8. Test Beomarks

T Do 4k

Eqquipmeni Unclor Tear:

Tosd Droeke swimed Tomie: - -

Site Namu:

Tested By - Witmessed By

PvianuTsebmeer L anlem i}

Diace [rate

___.-",_I'.J.':'I_I'.'-.'.i__:,;
o "t-'-" e Ck
i D T Ill
= ] o
|. I| 1_-\':1' |"|.|.I & "i TN

e i
e L=
2 i iy

Sy

K &
-

{FOWERGRIDC pnstiowent)

I
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Stmlard SAT Pracedure-5DH. PDH & MM

[P5-18: Phyvsical inspection for conformance 1o drawings, rack elevations and appearance
L - - 1 F 1] r 4 -

align haridw coon gL et

Enquipmen| Linder Teg) MMS Syslem
Cinel, nllissociied HW & SW supplied with the compleic sysoo

Test Parnmeter Pliysical Inspection for conformsmes oo dawings, mok clevaions and
nppatsce ol Epupaient and caliting Hordware & Sofiwire fn MERLOTY.
E'l’.nll'ly.u‘almn. i clasicbeisiic

1. Test Descriptions

To identify correetly piven equipment and verily the hiedwane con Gguration, sind noke e
eqquiptmend ready for softwnie conligurme wid cammessioning,

2. Test Procedure

Clicek il bairdware confiznnion s per ihe configurition drwing
Chck the installotion wheider [ i5 &5 gor (s sike hovont driwing,

Clicck ihie seovkomaesdip arsh vesoey of e visiabloen gnd walblinge
Cheek fer physical dasnage

Chizek the Havdware & sollwere mvenione as per supproved DRS & BOO
doctiments.

3. Test Results Recirls

hake the skereh drmane of actal NME oo Liyonl il wy variince

Mo Physical Dumage e/ Mol Ok

Hardware & Salware Inveniory us per approved DRS & BOGQ 0%/ et Ok

Hardwige Configmmtion = por approved DES & Bad SO Mo Ok
I3 _I'j'--

:' e

b A 0y __.-""
h?:“"-:“'l? =
| X
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Sumdirdl AT Procedure-S 20, DR & SNwS

4. Tiasl Kenvarks

841

Foepuipmment Lhler Tesi:

Test Uare and Thme:

Site Maumis

Tested By :

|'!r| anittactierer Conirmilos ]
Mate

i i,
o ot
[ = h
r g |

Witnessed By

Ihiste

{(POWERGRIIVConstituent)
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Stondend SAT Procedure-S0H, POH & NMS

TPS-1%; Demonstration of pre aperation of all hay incloding wir

peripheraby of NMS Svaiem

Eqquipunient Linder D MMS Sysiem
Texl
Tatl Pininsios . Demoustaation of proper openition of all lerceare. ineluding warkstnions

peviphcaals of W &% Sysicm
.o Tt Deseriptinns

T identify all the bardware including Worksusions and s peripleral devices ageriiey
Correaily

L Test Procodurs
2.1 Check the Workstations nre connecred with all ihe peripheral devices 48 per the BOG

12 Pawes On the Warkstatian and devices.
28, Check the operation af ol devices

5, Test Besilis Recorils

ATT ardware assocuned with N8 E are working propserly Ok ¢ o Ok

4. Test Remarks

Eqguipment Timder Tuest;

Tesd Date aind Timwe:

St Mame:

Testerl By : Witnessell By :

(Mlanufacrare A anteo g | {POVVE F‘.GRII.}.-'{_"umrituuilil
Date i Dhade .
a;x:l-.l.'l T

(o

Pace 46 of G2



Standasd SAT Procedurs-SDH, PDH & NS

o .

843

4.1 SAT-lI

i

i

20

3.0

t Channel Testin H

Equipanent Lhider I SDH Equipmens along sath Ellssmel Tniecfice Uy
Tesl

Tesl Paraimeler ¢ Throuslput, Lieney. Packet Loss Menpsurcment and Ping rest of Ethernet
Ingerfacs

TEST DESCRIFTION
T venty that Ethernet card ts o complinnee with the specifications ol [EEE 302, 3V/RFC.2544 standands.

TEST EQUIPMENT
L. Edwemes Anilyse

Z-  Local Craft Tenninad [LCT)
3. Lowloss aptical paich cord & LAN cable

TEST PROCEDURE
1. Conaecl the SDH modes Node-4 & B wiith LCT.

2. Al Mode-A und B, Conllgure WAN pandaidih of ilie Exbemet tmerface as per channet plan.

3. Conmeet the Ethermer Anabyser 10 LAN pan of STH equipneen with UTP cable. St the LAN port 1o
Aang Negatiale mode S

A, Al Node-B, g2t ihe Ethemset Anqlyser i Layer-2 loop back niode,

5. A1 Motle-A. suetthe BFC 2534 ew o (e Bilicmer aralbyser, sel :Iic 25| paemingters for throughput,
bnbercy wind packet koess test, sat the fame lengzih 1o | 518 byles,

6, Measure dhe thioughput. fatency & packet loss,

7. Aﬂ lipks will betcmed for 1 .
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Standard SAT Procedure-50DH, POH & MMS
A Test Result Record
A, Throughpat :
et
Reicipateid result Actun] reenlt
Baurdwadid Throaigdepan
As per applicable RFC-2544 =
IMbps Stmdusd 2 000
' As per mphicoble RFC-2532 '
i1 Mbps Sanudrd & 000
A Az per applicable REC 3544 [P
- 1) Mo St Par I
The throuisghput of the Ethernet cand shodd sot be less than the bundvidih conligured.
B, Latency
Anfhice
nicipated resull Actunl renuly
Eandwidih Litency
A per applicadle BFC-1544 #
2 Mbyps Sundad 4 9C4
A per applicable RFC2 544 oo y
- & Mbps Standard 908
As per appligable RFC-2544 =
B0 Mips Statdard > 0E
The aciinl [afeney shoukd be less than e saloe wleeied in the wars casc.
. Packet Eoss
Anticiparel I
LIRS = T Aviual resmll
Banchwidih | Packe! duss niein
As pef apphicabl: REC- i i
2 Mhbps 25445 tmdnrd - ole
As perapplicable RFC.2544 5
& Mlms Stndard  eeo
As et applicabile RFC-2544 }
| Mbps Standard &g
The scrsl fume loss rtio chould be less than the va e Toferied (o the wors s,
'J.ré‘_ﬁ:.hﬁ:};} ‘
Pl g o
r-'_-_.. ¥ S "‘F:. 'il
"":;.Lln. i -_'Tl,.‘_’l

— i

r
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Standard SAT Procedure-SDH, PDH & SMS

0. Ping Test
Conneci the loprop io Etheneel pom under 1630 a1 boik the

ne=des. Rin tbe plog st

Test Eesult: %r“
Both laptops ping sach ather (hea Ethernet Clanne| ' |'.;:_ Wul Tk
There shold be Mo Pneker Loss .Eﬂk S Mo Ok
5.1 Test Bemarks
4 .ﬂhl..[.\_
Loy T g || .-
Equipment Under Test: | & {0y | )= 40 i
Teut Date and Times b (70 0 40 A GO A
Rite Momme: = L }—_IJ."._["l_'.“l-_r' e R e r=I 1'_.-
(
Tested By 1 W =.I_-:t...,"5_ AL i}n'_"-.;:_ Witnessell By @ it sy
(vinnfak hereerContrneter) (PFOWE @mﬁmﬁ!ﬂ
Drate s O 38 g HY Dt : Tz T ST (g
L  BRG L i
= AT

gf/ Page 49 of 62
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Smpdard SAT Procedurc-S0E. PIVA & MMS

ts i I
Equipment Uinder Tes: FO EQUMPFENTS (SDH)
Test Purameicr Bit Emmor megsirentenss

1. Test Deseriptions
T check the BER Mensuramenss for Eixd o Eod finks for SDH Equipiment,

2, Test Equeipments Reqguired

«  LCT
« BER Teser

3. Toest Peocedure
o Configare an E1 channel from remote end 1o lozul end,
o ARGy 0 sfwvEnT leop o reake nd E b chmmet throwghk LOT,
= Tesi the loop bock with E1 sesier on bocad end Tor | bowra't 2 haurs a8 requirsd
ot | 0% alihe Tlink wifl beres for 12 hoaies

Mote: - L. AlLBER hive 1o be deise for ondy | hear except Goe 105 of the link
{E2 howrs),
4. Test Resubts Bocords

Test item Tk N Ok
The 25t resulis recorded there shonld be no coor durimg this pericd 3 [
ITLE-T recammendikion 5.82 | &l

5. Test Remarka

Eqquipment Under Test: |z j'i_'.] T i=ln
(P304 308 Pk

Tust Date and Time: =

Bite Namae - |

Tested By A asii Pak Witniessed By« i

Smms STy = e

M et tnrer C e actar w:r'-wﬁ.t“-ali'_ﬂ?!?siﬁfw“ﬂ
Date : ‘-3 |- C-} P T d e : S, et e vt

- T T I ey =
T TR

N el i !
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standird SAT Procedore-50H, POH & NS

TIP5-22; Delav measurenient

Equepment Under Tes FO EQUIPENTS{50H)

Test Parametey Delsr mensirements

1. Test Descriptives
To heusure (he transmicsion delny in the pailvol the nelwork for SDH Ecquipment,

2. Test Eguipments Reguired

LCT
BER Teosier

3. Teost Procedure a
«  Configurc wy Bl chamnel frons remiole end 1o local erd,

Test the loop back with E| 1esier on local end

- = 3 B

Tatal delay (11 the path is messured md displived,

4. Text Resolts Becorils

Apply a sofiware laop on romaie end B chamel theoweh LCT

Omoe there 15 o alarn in iosier, o the delay measursment s Siukate. icag

| “Test iten

Delay mgasarement shoild not be more than 50 msee

Measurel | Ok @ Xat Ok
valag
VEL ™S B

5. Test Renvarks

. Siie MName: g !j;||nﬂ qu.-.'l_,ﬂ.l,__ ’}[-'.'.',::ll .
f

il .
Testeil By R T Y T R 1-‘:-,_.; Witneased By
ﬁ']:lllumlf[ﬂmn'ﬂnnn'u_uml-}
Date O i e s L Date 1

Sig
Equiposeat Unider Test; ‘_IE' iy T:; = | by o™
SRR T
Test Daresnd Thne: 2107 700 0 ' PM

J:..l.-;. .-h.-!-. -_\, _:-L-:_-I,I

———

2} 7.0, PR

o |
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Standard SAT Procedwre-SDH, PRH & W5

|

43 T-111
TPS:23: Eaidtn Bl testii of Viice sireit

Equipinant Under Test SVETEM

Test Parvimcter

1. Teas Descriptions

FO EQUIPMENTS {5DH) & TERMINATION EQUIPMESNT SLUB-

Eiwd o End esting of Yeke cinnils

To chack the tndividual voles artulls orpisating frons PLCC, PABX o planes dre

wirking properly

L. Test Procedor:

= Mok # plwoe sl o ail conligursd voice corcuis from the sietion onder test
& Check the eall inwnem, Coality of Vaiee and ol iemibiation 15 happentig

progpecly
3. Tusl Results Recorids
Call mitintion is proger

«  Chplisy of Vaoloe 15 2o0od
Call Termimwlion is propes

4, Test Remarks

Ok Nt Ok
S 0%/ No1 Ok
O ¢ M Ok

Equipment Ynder Tess:

Tost Diete mak Timie:

Siie Nume:

[(Munuhigtaren' Cop o]

Witmesssl By 4

(PO ERGRIDN  pnstity end)
Trate H

e

== et g ————— L s
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stadiv] SAT Prococdu e300, PO & MLS s 8 4 F}

TPS-3d: Testing of MAMS Fowcfionalits

FGO  ECRJIPMWENTS  (5DHY and Existing TERMINATION
EQUIPMENT SUB-SVETEM (PDH & DACS)
Enid 1 Evd testing of Vostcand Dati crrcnmsef Existing Sysiem

Enuipnienl Uader Tesl =

Test Patmacicr

1. Test Deseriptions

Tochieck oIt Drati e Yoo circuils o ivsnang Mot BTU, PLOCC, PABX o plbnes i
wikinge progerly.

2. Tesi Prucedure

s Mlake w phose call e Exeiing conlizured voce cotwns b tha station ander test
«  Check the call nkambon, Qualiny ol Voice wmisd Call ieamiraibon is kappeaing

properly
o Check the Existing Datn are reperting 1o congsponding Sab-LDC hnd SLDC,

3. Test Besults Reeorils

Call isiitiation is prope SOk Mot Ok
Clun iy of Woaoe i 2o : O Mot Dk
Call Teanumiion i propse L3k e DN
Dinta veparting is proper Cile =Ml Ok

4, Tist Bemarks

Exqguigmment Under Test:
Test Davie aned Taone:
Sile MNamas

Tosted By - Witnesul By ¢
iMamaita e Cantracing - {POWERGRIDN nnstituent)
Date : Ihalg :
Viova N
i el 1=

HT_ Paga 53 of 62



§50

Staucherd SAT Procedure-SDH PO & NM9

Eqpuipnent Unider Tos v NMS Svsem

Test Porameigr Demonzirafion of the siandurd fenuros of the VS Bysiom

L. Test Deseriptions

Te verily that the emire standird fodures of NS svsien e working properly is per
techmenl specilications requircmess

2. Test Parameters

Configeration Masigement
Perlormanee Munagenienr
Fauly Managomeot
SeCurily Managemeni

J. Toest Procedure

ONFIGURATION WANAGENENT

o Coomeet the TMMS svstern with ihe gzt ieerface of SDH equipment by wsing
Etherney cable,

*  Ensarethe SDH equrigasent & wiaking
o Login N3 o5 user of sdviieced bevel
»  Check e NMS whether it cun establish g niincis the ietwork 1opolaey

= Check ihe NMS sliether it provides the iools for plmning. estabiizling ane changing the
SKC erpwipiient configor o, Uis ian con be comicier by changing seme paranicrers
& cross coanection of the SOH squl prien.

«  Cheek the MMS wholer it provide verificalion icsing SIPRONT W guipich)
Fnstallatics, this ean be resiod by dding o new NE

» - Fur resting the cross conrection. exatish the oross conngetion betveon iy ol wic iy
POTLS T UeC swnae o il Teret card

FAULT M ANAGEMENT

»  Despliy Equipmen Stie, Disphay sruphical. tepological & Map tpe nd Displiy the
s ol colour o links aud odes

»  Coungel e TS sesten w ith the masigement inerfice of SOH CURHpment by nsing

o e,

"2 R -
-"_-'_n.:\.'l il :-I'.:_'r':.:!'-'_."‘*-.
'.,-:'; > I"."
= P =
g . wletV ol

Z I 9 ok T .:'- |
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Stahdind SAT Proceduno-S5DH. FOH & NA95 - 3 51

Etfierimet cable

o Esbsuew (¢ S0 equipiisen o norking

= Lowin NME as user of advanced Tevel,

o Canernie the viripes alannm; eheck the NRS for relewant s livn siie

= Forexmnple, poll om ane s frea S0 saberck: chieck dw NS Tor alar of tial Fal,

& lnsert Lhe cordd, mud thon the alanw disappess

o Check the alwoe Bisvory, which aclides allalimmeveans,

Check ihe sapnbihity of alaom selogwild fer: Chamge the sctting and néinioye,

s Clicck the colois Tor difTercm ILI:H:I alarm evenis,

¢ Prind alamn repord.

o Connect the T3S syvstem with the momazomen! mierfice of S0H oqmpmchi by sing
Etherisel walble,

e Enssne the SDH eouipancnt is warking

e Lol os Addaiseengon

o Add g wser aind defing the wser praolile,

e Lopgin psuser e serily ot wser s abie i posfonin varkons ks as per profile

o Comec (e TRMS sysici willi the marmzemient interface of 3DH cquipment by iusing
Ethermel cable

¢ Ensure the SDH squipnien! 15 woring

s Confipurea B interfes and oo perfonmanes managemenl for speci fied interval,

& Momtlor events & threshelds.

= Deneralg reporis on dally, weeklv, manthly aod vearly Basis conlabining systeo stuistics.

= Cormeeel tve LOT wolie $0OH equapanea thiougls LET interinee:;

o Fusie the SDH couipment &5 working.

-
-
FAE i

HE =
1

I_,-"'I::'I_I':_:j [ _I{w:}t:lil.' LETF:

5

T
ez

T )
Tl
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Stclard SAT Procedure-S0OH, PDH & NMS ' ©

—
s Changesome conlignmiions of the cqmlpren
o Gt the fanln ifareanon from the SDH sauipmen
[
4, Test Resalts Recarids |
1
g . Riesulis
S Mo, Tist Deseriptinn (OK | Nat
OK)

Lt [ CONFIGURATION MANAGEMENT
Il Capatsily 10 estulifish amd msviasin the bae kbone fopley,

|2 Capubifity 1o provide araphical saps depicting e sub-rack

configunHiotis, )
T Capubalicy o plom, gstedlish wod clnges he sialic eI
: conlizsimtion

14 Verilicalion 1es5ing i seppor new equipgienl insisllisios,

L5 Cross-calmect eapalility bebween any ol the twe poris in same ur
= i llerem curd.

20 FAULT MANAGEMENT

xl Afier generuting on alam. it B awlenmtioslly displayed,

23 Abnem hus been shown autsmmaticil vy when there 1% enrd Gilure

5y MBS cam it abien sunoey of mackpowledged enren
T alurn.

L MNME o mmintae i aleom history

T3 Orpengorcan aekwowledee wnd clear glanms

In Aduren retrievy ] ler is ovailybie

e Advris can be classilied aid confienred 335 crificl dlanms, or
' ilarins wnd vainar alarms, indillenas colons.

K Al roportE com be cxtracied

A | SECURITY MANAGEMENT

11 Setutity Monmagemem lenctouality albws neer addition and user
w profile definiiian,

4.0 PERFORMANCE MANAGEMENT

4.1 Perfomunce Managerment can be eniblad for specilie ferface,

42 The Measurensen) intervil e be selecied,

2
Je \l
i o E
a - r
-'--_' . Pzge BA of G2




; . -

Stundard SAT Pracedure 50, PI & MNMS

-I = oo

4.3 Mopantor cvenss & threshoalde
¥ 'L':l:rlt'l:rl_l; PefeTS o L‘Iil_ll:-_'. weekly, monllly and yearly buadis -
COHIGENTAE SYSCim sLiisiics
S LT Fassediannliey Tesi E
al LT cam gt By imfgrnmmion froen i conmegied SEH node,
A3 LT g5 sble o clange ihe condigeragon of tie commecued SOH e,
| 53 LCT isalle i change (e conligurztion of contegied S0H nodk.

5. Test Bomurks

Eqgaipmnent Lmler Teal:

Test Deite wiid Tiswe:
Hite Name:

Tested By y Wimnessed By 2
(damafncturer! Contrackir) {POW ERGRI DY onstituend
Drate z Drate 4
R r;;.:. ,
."ﬂ. : 1 f__'r'_:;:_ Y
[ || :_'H.- . II..- .I
AR F2
.-hi':.
| i
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atandard SAT Provedure-SDH, PIH & NMS

Equipneent Under Test

TERMINATION EQUIPMENT SUB-SYSTEM

Tes! Pamymeter Bl o End Dot Chaanpiel testing

L. Test Deseriptinny
Ta elieck the chamel performasce of imeriice cards as belaw
= FXNFEXS vaden cards
- WF BE&M dw Comds
= -Asyre. Db card

2, Test Equipments Reuireil

* BER Tesier
= Teleplwone Insrumen
= ¥F Testor

3. Test Proccilure
Fur FXOUFXS YVisiee eards

»  Comeet the Telephone Insirmmen ar stanioa under tess g Ty eI SLikEon
o Muke o rebeplecne call 1o remaie sttion
o Check the quality of Voice

For 4w YF E&M curds

Craineel the VF Tester to chunniel wder e

Ciive thwe Foog asck 1 eeoone Statlon

Seml the requency of | Khe, Levet 4 s oo WF Tea
Meagure the retm feqoeney and level

Flesalis lomi ki be sarme with =35, v

Perfarm the test oo 30904 ol al! channels

Far Asvae, Datachonsel caril

Commerl the BER 1et1er to channel under test
Give the bop Bk 1 reniote osd ol 1he clammed
Mensure the BER [or 5 min,

There slvonld be o eoror during this period
Perfonm ke 1es1 an 3% of &l chanicls

i
b
=
L
e,
=
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Sandan] 54T Proceds

ire-5T0H. PO & S50

4. Test Resabts Recomls

Fur FROVERS carils

Card Serial Ma.
Call cain be estblished hepvoon Lwo sElons O 7 MmOl
Wirice Camlity is oo Cik ¢ M Ok
Fur dww VF E&M Curils
Curd Serinl Mo :
Channed Ta Frogquoney (KHg) o R Frogmemey (ke Test S
N Level (el Laviel (dad
] | Rl ! 4 b Ok 7 ANt Uk
B IRl 4 ob Ok " Mot OK
1 TRk 4 db Ok« Mot OF,
4 | Kz 74 db Tk ey CHES
Card Sersnl Ko :
Chmnael Tx Frequency (KHe) R Frogquency (KHer ! Test Slatus
Mo Lovel {dhjy Level ¢dbd
| I Khe ! ddb Ok ¢ Mol DK
7 1Khz adb Ok 7 Noi OK
7 TRz 14 db Ok Mot 0K
| I'Khe/4db Ok / Mol 0K
For Asyng, data chanoel caned L
Cord Serml Mo
C hinntsel W, BER Toal 3ias
B Ok " Hot Ok
3 (2l ¢ Mot Ok
E gk Mo Ol
o Ol 7 Mol Ok
Cird Sormal Mo
Clannel Ne BER | Tiesl Status
[ Lk Nl Che
- Ok - Nl O
K] Ok Mo Ok
| T Ik £ Pog Ok
A T
(C S NG
e o A
Ve £ g
_:J', rl____,.-fr;._'e'-;.-"

/
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Snmdard AT

Procedurp=-STH, POH & N5

—_—

B, Test Bemarls

Equiprtent Umber Tese
Tost Dare sind Timwe:

Site Name:

Tested! By

(Manmfetires Coniracher
Draee

==

Wiimessel By

Dane

(PFOWERGRIINConstituen i

Page GO of 62



Sl 5AT Procedurc-SD8. POH & M55

: . 837

Equipmeny Unger Tes PR EQUIPEN TS A5TH) & TERMINATION EQUIPMENT SUB-SYSTEM

Test Param)cr Frofechion Switeliyg and Synclironlsition of Ecpaciprnesi

Pre-roquisiie - All the synchionieaiion clock & associated iiems instatled ac
ey agpecee Synclroizat ion plo

1, Test Descriptions

a} Te cheek the Futlure condilions and proicction swilching it warking propely for all

potections o Cenirel cands. Optienl Cards {pretsction switching foc ning netwerk wherever
npylicnlde)

o) Tocheck the Failure condinons asd protection swniching is working propady foe
protections of Cpeical Candstinterfaces in rhag nerwork wherever appicable,

€) Tocheck the Synchronization ol e Equipinent is as per (e approved Syne, Plan.
2, Test Equipments Reguired

s BER Tesier

3. Test Procedore

Cumtrel Card
*  Conuol zards work on |+ proicction, [ prodeciion card for | working card
& Moke the cquiginent wark o ol st
& Pull gt the warknisg Confrol cerd,
#  The prosection Comiad cired shoulbd 2ika over, und waffic should be sesiored,
Opticnl Corid
»  Oplical cards work on 1+ protection. | pestection card for | workingeard,
v Irlake e exquipmest work on nesmal suius.
e Pull our e working Opricall cand,

The proechion Optical card should mke over, and wallic should be restored

For bedh the'cands psike saliware loap on ay dain BT channel ai remote end and pat aethe BER &ty
movde. Cleck that doring boch thie best e imlfie s resiored dutomatically,

Synchruniaithm

o Check the Synchronization Cablmyconncction & os per approved Sync. Plan
»  Check the svne, Priority switching on prowecied path throush LETNMS,

|E MrLH . B
r'?'-:,-f- \':_-'-:"'
S N <)
| ! j’ ‘|-§ Ir_..'
.__ / :-'_:,."
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Standurd 3AT Procodire-SDH, PDH & NMS E 5 8
4. Teut Reanlis Reeords
@) Tmllc restored weasdnatically evem il one
Conirol and Opicat card fcnns Fucley Ok ¢ Mog Ok
by Blo Clock filyre wlomm dunng the protection swacling > Ok Mo O
c)  Clweck Ssnehainlantion eabling'conseciion Conlismtion
i% o par e approved Synchrasbation Pl - Ok Mo Ok
d} Clack the syne, Prionty ssitching oo peotecred : Gk Mon O
Path thronigh LCT/NMS
5. Tusl Remuprks
!
|
Equipement Uncler Tesis
Test Dt umel Tinne;
Shte Mamies |
Tested By : Wbrrassedd By |
(M msfactarer Conipicig (PFOWERGRID  snstituanr) I
Mrate ; AT
ﬁ-:&:,- :':-
Ir '\-I I:'-": II' |.r..
LY _l'. - __."
[

|
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Annex-F MAINTENANCE PLAN

Annual Maintenance Contract of Commumcation Equipment supplied under
Establishment of Fibre Optic Communication System and stand alone equipments
supplied under various Substation Packages in Eastern Region "

Annexure-l
FORMAT TO BE FILLED DURING SEMI ANKUAL SITE VISIT
1. S5ITE INFORMATION:
D
Site name _ ZBubbangnaw T (i ___________ o
Address ;_E&m
Conlact Persan
TE‘H’PHDI’IE‘ & Fax [
= GEMERAL CLEAMLINESS
Communication room air conditioner
. o
® |5 gir conditicner on’ "TEND
" Ara fillers clean? YeziNo
. ks & conditiones ecolimg O K? DEROT QK
o 1
. Action Requrad by Pﬂ‘ﬂEGﬁlDmealkuent-—AhLW"l
Communicabon reom cleanliness
- Cheack if communication room is i gocd condition (Over all)
o3 0 O s
- Check if regular cleaning of telecom rodm done,
_5_-&'3__ ................ i,
. EhEi:h.Tr roorm 15 mannad.
Nea - o
. Check if AC/DC supply has been tapped for othar uses.
Me — ._
= Is the roam having ary gamp wall
Mo .. -
- Aetion required by POWERGRIDVCONSTITUENT S
Mok rogeei e
L+
) 'r.\
_-a' Sk nppd oL,
L Eiﬁ%
CONTRACTOR S 's replesentative POWERGR] lw;?rmm“”mwa
; b =] plt
Bipl s 1
o ”:‘_, : i-:ﬁ :Iﬂra"l"lu' M




MAINTENANCE PLAN

Annual Maintenance Contract of Communication Equipment supplied under
Establishment of Fibre Optic Communication System and stand alone equipments
supplied under various Substation Packages in Eastern Region ©

Annexure-|l contd!-

EQUIPMENT RACHK CLEAMLIMESS:

= Check if cabinats are elosed and Rey avallable with roam In charge.
Key i'?ilatl& Mot Availzable  Cabinet Closed Dpen

= Clean the equipmant with wacuum claaner. Cheaned

Actions reguired by POWERGRID/CONSTITUENT SfConstibuant:

action megquired by CONTRACTOR'S,

3.0 TEMPERATURE MEASUREMENT

Roam lemperature '3'{:
s Check the room temparatune (2540 8 recommended) 13 %4

=
e Temperature very near eguipment cabinet 146 C

Acton Requied by POWERGRIDVCONETITUENT 5/ Constituents

4.0 POWER SUPPLY MEASUREMENT

« Inpul DC Voliage st MCB 545

« Inpul DC Voliage st Cabinet TB sS40 L

» AL Valtage al the ime of saticn vieit (Primary source}. 153 v

= Ayailabdity of AC Suppsy in 24 howrs Uﬂ

# Charger Woltage £5 8

« Battery Voltage (Charger AC Supply off] S5 v
Actione required by POWERGRIDVCONSTITUENT S Pa b "I"HP_“"“'J'

‘g‘”"m M"'Hﬂﬁ 11

CONTRACTOR'S s reprecahiative POMERGRIVCONSTITUENT'S representative




MAINTENANCE PLAN

Annual Maintenance Contract of Communication Equipment supplied under
Establishment of Fibre Optic Communication System and stand alone equipments
supplied under various Substation Packages in Eastern Region "

Annexure-ll contd’-

Action required by CONTRACTOR'S

5.0 MULTIPLEXER & S5DH EQUIPMENT ALARM CHECK

\igial check for the alarm on Mux & SDH equipment, in case of any alerm present further imsestigation and
correctve action,

Aclion reguirad by CONTRACTOR'S:

6.0 CABLE CHEGHK
s Check (he cable termenations at ail MDFs visually, Recrone if any loosa wirgs,

» Chesk cable route for any abnormality
» Are cable trenches covered properly?

70 DOCUMENTS AND TEST INSTRUMENTS
o
= Chack the documenis al sie Soailabke Met avadable

» Check the availability of test mstrument/tool kit at site. (Multi meter, Screwdriver, plier 21c.)
M,.F_’!. availzhla

B0 EARTHING CHEGHK

« Al the cabias ara connected progerly with the ground point,

s Clzan the end paints if reguired while removing the eanh cable first put temporary eanh cable. After
carrection place the onginal cable and remove lcop cable

s Clesn star poind with sand paper and put petraleum jally.

= Measurgment of earth resistancs; 0] ‘DI-I {3

j pt 14 'ﬁ 83219
CONTRACTOR'5's represeniative POWERG EGME'I'IlIBJElw 'S representative
.—-.I iob E_l'-":_lllfk_ I_ A5

"'-'_'. L L T L1




MAINTENANCE PLAN

Annual Maintepance Contract of Communication Equipment supplied under "
Establishment of Fibre Optic Communication System and stand alone equipments
supplied under various Substation Packages in Eastern Region "

Annexure -
DE FOWER SUPPLY EQUIPMENT MAINTENANCE FORMAT TO BE FILLED AT SITE

SITE INFORMATION

SITE NAME :_S,_;_L_Luﬁgg-u Ph

ADRESS : Sublian ?ﬂnu

TELEFHOMNE AND FAX NO
DESCRIFTION VALUE, IF ANY REMARKS
1 | Clesning dane 1 ™
2 Povess Gonnaction checkad for lightening & Oner
rea _ ey
3__| Controi Connactions are all tght Ak
4 Al indications ! Metars / Display on the panel are
working b
§ | Input frequancy
B Ruclifior LEDS 4
¥ | Mormal Oparstion on-sach module o1 %
B | Flcat VoRaos ‘
] hacking lor AC valtage L-L, LW
A R-Y ATEN
H ¥ —H 4_]_l_'|- st
< [ R-E A1V
10 | Chacking AC curman|
11| Checking of CC Voliage Sk
12 Gieching O Barthing [ K- PR LN
i3 | Bailery VatEgS / res Slance measursment dons &
| sncioses i 1 GIEN
4 Chedk funclisning af hooter buzzer (Alarm | 'Dk-.
Apnungighea ) - 4
16__| Pammaters chacked in SCADA System QK. _
17 | Proper guidamze given for novmal day 1o day I k.
| DpEraion -
SUGGESSIDME FRDM CONTRACTDR'S
REMARKS FROM CUSTOMER
CONSTITUENT / POWERGRIO REFRESENTATIVE
A
a1 T ar
& .f:}".]._ '5‘?". ik J?.;L'::_I;1
et e




Annual Maintenance Contract of Communication Equipment supplied under

MAINTENANCE FLAN

Establishment of Fibre Optic Communication Systemn and stand alone squipments

supplied under various Substation Packages In Eastern Reglon *

SITE NAME
ADRESS

Annexure =Y
BATTERY BANK MAINTEMAMCE FORMAT TO BE FILLED AT SITE
SITE INFORMATION
Lo a2 gy
TELEPHONE AND FAX NO
E_harglng f Digcharging Log Shoat

L= o T &

Lty “menaiem Vol prn 5.‘.{“ sy {nﬂ#u T.I-Iq [T Il:l.u l*.ﬁa-‘.ﬁ#

ot Tarreet (Bas | || Cousiijel dn e Chnegasr] D o Doae SaTinkob: Rioy

2 | Tl (e . ohmrypenry § Crme e v gnlsagn dm s ke 3 n
B I Vel T S 1 | £ feas
] | 2p e v

_rgﬁﬂﬂﬁ.ﬁﬁl]%% Lohi |4 T
_&!_H.I.Liit_k.ll__.l,%ﬁ It

: qnmu_i AR .1.:%

s lagy . L i

i lgij4w 2 2 K

T aAdncad 7-C30 008 s

[ i e T [

P IO L. i | BT,

IR - PPy
'B‘L_ ‘:1- | |

'z ] (L [+1l .

O Aman gaE 2l (2961 11 .
BT : £ 2 ._9.-%"’---.. At = | -
* L0F14004Y Lol _2_\]_ Y, T I .
r . 1t LY LU 111 = '

T | KB 5 "=
K af o-nv]eol ] et |

a %‘J“u L* 18 ﬂi. _11 el
ERETTTE ST L

| gangn m’ PR 7Y I B, ST
“..-._M rafy o ...-Lt]E

7| wElauga T to1 "L‘“ 1415 x

| sanGaL] 2.2 200l 1176

Tiarwrins Wlags ﬂ;-‘ d{q’bﬂ* ﬁg.iﬂd

Tl Vil

Datiery Cumpekin) | 10000 |u-€r VR

14]83 )23




(%ﬂ = =:‘::ru*1_l : :1#2‘ Page Tof 4

FORMAT TO BE FILLED DURING SEMI ANNUAL SITE VISIT

1. SITE INFORMATION:

Se name h i rmn
Address x = il'iﬂll' R -

Tomtacl Persan g i e sy =52
Telephone & FAX T e
2. General Cleanliness of RTU Roarm; DE";I Mot done
RTU Room
*  Checkil RTU raam is in gaod condition Or sy physical damage to RTU [Cwer all]

Gread (aolibin.

#  Check If regular cleaning of BT room is done,
o ne iy =

s Check If AC/DC supply has been tapped for other uses,
pad Tapped i

#  sthe roorm hiving any damp wall?
Ma

=  Check, whether rat droppings, licard or ather vermin in RTU /SIC panel and take corective actions as
requlred by DISCPL.

e Aad @J&‘:Jﬂ{:__._
*  Action required by Constituent _il.']_n_# I'Eﬂlﬂ_.ll.:l-l'-ﬂ-ﬂ'r‘-
=

EQUIPMENT Dane /Not done

= Check if cabinets are closed and key availzble with roam in charge.
» Blowing & cleaning of ATU/SIC panel,

Action required by Contractor/Constituent

#0 TEMPERATURE MEASUREMENT:

Raom temperatura:

Action reguired by Contractor) Constitusnt

e Nad ,ﬂ?,f.w ed.

s Input DC Valtage at MCB. ... S0.49 v

4.0  POWER SUPPLY MEASUREMENT

= Input DCVYoltage at Cabinet THe. i k< 30, NPT | Y

-

Slgnature of Constituent rikative,




& AL Valtage st the time of statbon visit [Primary seurce) Fh- Moo 23q v
o Charger VolERe.. .o .ﬂ‘ﬁf‘ﬂ?"} e e Y

Action reguired by Contractor/Constituent

Aot ﬂrz-g-mﬂ/
5.0  A) RTU/SIC CHECK DiTe/ Not done

= isual check for LEDs on
M-J

il cPu 3 ™ RM&: !
i) SAU B W.{L ' = 2L

i) AAU Cords = ij? et Div — o N7}
W) DAUCards g:pﬂ,'l'; et i — o e
Mo Aucsds > [ ga, o) aren v — o7 peg

i) DO Carde >

) PCU Cards 3 F
pteg (Ned Mg“’“f‘f)

il Madems =

Retion required by Contractor/Constiteent M o M

B) Update & Maintained the record of cards, modem & transducers available in RTU panel.

6.0 Loop Back check on modemn for main/stand by path on which data communications is not healthy

Difre/ Not done

il Checking of Modem parameters

i) Checking af loop back test from Modem te Communication dguipment termination paint.

il Remote Ioop back test from maodem G0 moderm if any noise is observed,

te) Chieck the modem ta madam loop for cammunication link in which dara (2 reporting to eantral centre, if any

nolse |s obserded to beintimated constuents.

Action required by Contractor/Constituent A 6-'#' ﬁ ; ng
Dife/ Not done

7.0 &) Checking of Reporting Parameters: Check all the parameters by connecting laptop on lecal RTU and
match the parareeiers with acieal value at bocal shie Tor any discrepancy,

iy Parameter: WESOFICR Statusfsnlator Status
il  Mame of the AnefbusiXerfGenerator
il Valuefstatws at RTU an cansole part

Signature of Signature of Constitutnt Representative,




= Page3of4—

iwl Actual Status at wto
¥} Isthere any discrapancy between RTU value and field valup?
If ves them roason for the same
Action taken by Contractor ~ AJef Pagsd "'45{
Action to be taken by Constituent  pJ ot ﬂ-’-‘r"‘:" "'1";1 4
Separate sheet to be attached for all the abowe parameters

B) Chacking of transducer putaut 3t SIC pancd & CR's eutput in centrof panel for any suspected/bad input

valuas intimated by Contral Centre, Chenge the Transducer /CAVE if faulty,

Any Action required to bo porformed by ContractonConstituent 19 correctness af telemetry valug,

8.0  CABLE CHECK ' Wﬂt dane

#  Check the cable termination at all Termination Point visually. Tigten if any loose wires in SIC panel.

*  Visually Check cable route for any abnommality clserved to ntirmate to constitusnt

* Arecable trenches covered property? -'i-"ﬁ- .

Ary Actlon required to be performed by Contractor/Constituent to correctmess of above,
Mgt @bﬂ T :
9.0  DOCUMENTS AND TEST INSTRUMENTS & Dife/ Not done

WWW

& Chetthe documents at gite ""ai. 2 Documents AvallableNot svallable

10.0 EARTHING CHECK ’ mf Mot done |

*  Check if the earthings ara connected properly with the ground saint

*  |Fearthing Is not not found proper then Cean the end points if requirad while remeoving the earth cable first ot

temporary earth cabla. Aftar correction place the original cable and rermove loop cable.

Any recommendation if required to constituents ta improve the sarthing,

Mg
—aF
o N
v M i =) =l
Signature of DJSC .,HJgrp lvef, Signature of Constituent ntative.
i
%E:-:‘_;.-_h:.. "




Moto:

s DISCPL woeuld sulbsmit the 10 day advance schedule to wisit so §/5 & accordingly constituents/ FOWERGRID
akso depute thair represantative for verifications [ signing of the aforesaid activities.

s Towork in control panel, the permission from raspective Constituents with authorized ropresentatives from

eonatituents must be present alongwith DISCPL

s The fleld sheet ta be submitied to rezpective SLDC B ULDEC, Kallata office for further reference & record,

Signature of Constituent Representative.




Annex-G

FOCABLE END TO END TEST USING OTDR (L350 iint

Project: = " Annaal Maintenance Contract towards OPGW Cable and Associated Hardware Aceessories In ER-I minder

ULDC anid Poweriel™
Client: - Power Grid Corporatinn of Daelia Limited Canivpctais TEN DOT INFRA PYT, LTIL
Hepart Mo: Date : =0H-H24
SECLor
Line link : SUBHASGEAN TU NEW IEERAT
Lot Forma: SUBHASGHRAM | Loc. To: NEW JEERAT |
Type ol GIDR Tasting Dhte Warglengih
-05-20k4 I 35 nm
_ N _ _ S Length {m ) Adtenantion [di
RN it EAPEE RH Ekirection - A Tastzil Loz Remarks
I Bikie LIVE LIVE
2 imnge LIVE LIVE
3 Girgien IH.510 23350
4 Brosm LGS 21.10%
5 Cimy LI¥E LIVE
ALLIE (] Wlkila LIVE LIVE
7 Rid 12372 bl
h Bleck ITEHSY 24,517
k) i elliaw §O7.337 23T
i 1t Vidle EERIE T 19,2354
| 1 Pink 85935 1£.436
iz Aguza 1556 14
15 Bl PR 196 25241
14 Civanpe RS k521
15 Ciresm LW LIVE
i Birown LIVE LIVE
" irny 1355 13,432
G [E White 1136002 2370
P 1% Red TERAL, 13226
y. | Bluck 1E3433 13,635
21 W alloay 104330 14574
.4 Wialey 13512 13507
23 Fink 3427 3,364
24 Al 113602 23,202 .
O TDR Trzee iesalis afloched for all Feber {YesMol
Tested Hy Approrved By
Tem Dot Infra Py, Lid, POWER GRID

A%




FO CABLE ENO T END TEST USING OTINR (1550 mm)

Projest: - " Annual Maintenance Cantragt towards OFGW Cabile and Asodated Handware Aceessories in ER-ID wonder VLD

amil Pomertel."
Clients - Power Grid Corporntion of Indin Limited Contracior: TEN DT INFRRA FVT. LTI
Repart Ner: | Thate ; (6520174
Sactar : LD
Eime link « SETAHASGREAM TONEW IEERAT {%inrlm=)
Loe. Form: SUBHASGRAM | |Loe. To: W8 JEERAT (Starlite)
Tape of OTDR Testing Dule Wancknth —
G-08-2024 = _ 1550nm
o Levggib (Ko Attesuation {dB) Remarks
Tube {Inlor FFibie Mo Fitee Codor Blition A i
1 Blue LIVE LIVE
1 Orange LIVE LIVE
3 Green LIVE LIVE
4 Brown LIVE LIVE
i 5 Gray 57653 15,006
L 6 White 67453 15737
T Rod H7.4645 15.3h3
[ Black BT.645 15558
1 Yellow T 628 15691
I , Violet 07 6 1A
I Pink 67 653 16 1R
E Aqua W77 15912 '
3 Blae BT 5T 1571
14 Chrange B7.63 |6l i
12 (rreen a7 645 BT
I Brown 87625 15R17
17 Ciray f7.555 20647
20 T White 67504 20443
ey 1 Red 67045 b5 60
20 | Rlack 67,653 b5 665
21 ' Yelbow (7,653 §590%
u Violet 67643 15.523
a3 Pink LT 15630
74 Agn 67453 15714
OTTIR Teaee reelis mitached Toe of] Fibor {¥e o)
Tested Ry Spproved By
Tem Dot lnira Pre Lk MLV LB LRI

.'l.,'P




FD) CABLE END TO END TEST USING OTDR {1558 nm)

Froject; = " Annual Meintensnce Contrwct towards QOFGY Cable and Associatel Hodware Accessories in ER-I1 wnder ULDC
sl Prwertel™

Chent: - Power Geal Cerporghion of Tndia Limited Contrueiar: TEN DOT INFRA IV LTD.
et Bo: e ; (-08-2024
Seclor
Lme fink : SUBHASGRAM TO PGUNL JEERAT ING. TRY & PGCIL JEERAT 4M0, TRY
Loc. Frrm: SUBHASGRAM Loe. Tot MaCIL JEERAT
Tj.pl.- of GIDR Testing Lz Wavelzngth
[5-08-2{124 I 550 am
liibsz Calear Fihre Mk Frbre Cosor ﬁLi.::::EtTu:fo Mﬁﬁmﬂr e
Lus. Form: SUBHASGRAM Loc, To: FGCIL JEERAT 3NCL TRY
I Pl LIVE LIVE
) Cirange FRHEE. I K715
| {ireen LIVE LIVE
1 Erawn LIVE LIVE
5 iray SRS T ih444 =
BLUE fs While LIVE LIVE
T L LIVE LIV
S Tikscke ESERLTI 11933
9 el LIVE LIVE |
il Viek F5E60.7) G839
I Iink LIVE LIVE
| 12 AgLs LIVE LTVE
Live. Form: SUBHASGRAN Loe, Te: PFGOIL JEERAT 4808 THY
N | Bl 24 19 350
| 2 Drn.n_gu ] 20537
i Green B9319.86 21430
i Bromm LIVE LIVE
5 {iray LIVE LIVE
o f Wik A3 21303
CFRAMGE = Tied LIvE LIVE
] Bluck LIVE LIYE
4q Yellow LIVE LIVE
L Vinlet LIVE LIVE
11 Fink LIVE LIVE
12 Aqu | LIVE LIVE

OTDE Troee results atinched for all Fiber d YeaMo)

lietend By Approved By
Tum [kt Infra P EIL GG




Yokogawa India Limited

A ine | Regd: Ofcs !
[ fis % {| Plol Ne, 86, 3d Cross
£ A || Elettranic City Gomplax, Hosur Road
TOV Fsm | J Bargslare — 360 100, Inda
. S || e Il 1o - ooot-s001588000 YOKOGAWA

Fax - DOE-B0-28526858

To wham so ever it may congern

F CA = -

RelMNo! 191 UMLE/AQ OWVCAL certi/DS 1
Cate: 09.01.2024

Wi, Mis. ¥okogawa Indie Limited (herein after referred as Yokogawa), a company duly
organized snd existing under the laws of India, having its registered office ar Plot ND.96, Electronics
city complex, Hosur Road, Bungulore - 560100, India do hercby confirm that we are the
manifacturer of Optical Time Domain Reflectometer (OTDR 1.

We, Yokogawa, do hereby confirm that following serial no. of OTDR {ACHONEASC) s
calibrated in the month of JAN 2024 and the calibration of this instrament is valid till 02 JAN 2025,

AD OO OTDR, 8. No. : C3YH29018F

For Yokogawa India Limited

KUMARASWAMY.M.L.

Deputy General Manager

Head - Optical Communication Products BHO,
Mobile ; <91 9448041968

E Mail ML Kumaraswamy@in. vokogawa.com




Annex-H

AMC - SITE VISIT MOM

Mame of the Site: SUBHASH GRAM POWERGRID.

Customer: POWERGRID.

| Substation: SUBHASHGRAM

Project: WAMS System under Unified Real Time Dynamic State
Measurement (URTDSM) Project — Package- |

Mia, GE TAD India Limited, Site :- SUBHASHGRAM
Chors | e I e
S |
| Malfie: Gaurab Das (ENG) Mame : Anurag Mayek.

1 Datod ;- 2000324




AMC - SITE VISIT MOM

KA/5 GE representative GAURAE DAS reached SUBHASHGRAM POWERGRID Substation cn
20403/24 and camried out the folkowing work,

Verification of Supplied Material
Sr.no Equiprent Description Ingtaiied Cluanity |
1 FrAl 02
z GPS Recelwar 02
E] Ethwermel switch -4 Port 01
|4 Antenra Dome | 02
Activity Carried Out: -
[srno | Activity Yes | Mo | Remark
t | CT/PI/DI conmection checked YES |

2 | All Measurament Values of PMU | YES
verified from Control Cenjer

1 | D status verified from Control YES
| Centre
4 | Conmectors of Dome & Recewer | YES
side tiphtened

Additional Activity:

Equipment Operational status after Troubleshooting.

Sr.no | Equipsiert Description Status Alarm Status
1 | PMU Working fine | No Alarm
2 | Gt Recaiver Waorking Fine | Mo Alarm
Firmwara Yersion-08a06
3| Ethernet switch-4 Port | Working Fine | No Alarm
4 | Antenna Dome Working Fine | No Alarm
| Mis. GE TED India Limited, Site ;- SUSHASHERAM
&wn.-]- Bors ATV A
= 0
Wame: Gaurab Das [ENG) Mame @ Anwrag Nayek.

Dated - 2000024

Page2of 2



Annex-l

POWER GRID CORPORATION OF INDIALTD.

400/220KV SUBHASGRAM SUBSTATION

SINGLE LINE DIAGRAM FOR 220KV SWITCHYARD

FROM 400KV SWITCHYARD
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SYMBOL DESCRIPTION QrY
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HALDIA - 1
216LA
336KV, 10KA =1
416 CVT e
400KV / 110V / 110V / 110V

BB E

41689LE
41689L

e

almla

POWER GRID CORPORATION OF INDIALTD.

HALDIA - 2

413LA
336KV, 10KA

413CVT
400KV / 110V / 110V / 110V
A

41389LE
41389L

Ve

400/220KV SUBHASGRAM SUBSTATION

SINGLE LINE DIAGRAM FOR 400KV SWITCHYARD
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Mamnmnunnne_uf_nhmmnnnuuﬂng_ﬁnmmunimﬂm audit at 400KV
SuhhmniuhﬂatinniEﬂﬂEEﬂHID]

S/n | Observation

Status/Compliance

1

pa |

The display of auxiliary power data
at the charger/DCPS panel is not
visible for monitoring.

Matter is being taken up with the AMC vendor
for resolution of the issue.

| Approach cable is common for

Communication, protection &
Commercial application.

As per present design, single approach cable

is connected with the OPGW at Gantry upto
FODP at control room /Communication room
as FODP is the common point for distributing
the fibers for communication, protection and
commercial applications.

Mon-availability of third-party Cyber
Security audit reports.

SDH at Subhasgram Substation is a part of
communication system of central sector of
Eastern Region and reporting to NMS and
UNMS &t Kolkata. Cyber security of UNMS
System which is the centralized system for all
the communication equipments including
Subhasgram was carried out on 08.07.2024.

| Audit report is traceable.

Communication room and Control
room are not separated.

In Subhasgram Substation, Communication
panels are placed Inside Control room which |
Is the most secured placed in the substation
as per original plan during substation
construction in the year 2005,

Preventive maintenance of Auxiliary
power is not done at regular
intarvals.

There are 02 nos. DCPS System at
Subhasgram 5/s for ULDC network,

1. Delta Make DCPS system is newly
supplied and commissionad on May-
2024,

2. Eliak make DCPs Systam:
Maintenance is being done regularly
on semi-annual basis as per tarms of
AMC. Last 02 maintenance carried out
on May-2024 and December-2023.
Heport is traceable.

OTDR Results of OPGW Cabla for
Jeerat is on higher side (0.26 dB/Km)
vg prescribed limitof 0.21 dB/Km.

OTDR test was carried out on 06.08.2024 for
Jeerat line where in one fiber loss seem more
than (.26 db/Km. However, OTDR test
reconducted on 20.12.2024 and in tha testing
It is found that losses are within 0,21 db/Km. |

Heports is traceable.
e
TR, o

T0e] TRATe
Santena Hudrapal
e o ReLoi o s T Al

Chig! Mo g LILL“:

Hidsiam, r:r-..r A1, S
POWERGHID, ER-IL KOLFEATA



Annexure-B.2.7

Minutes of the 7" MPLS Joint Committee Meeting held in virtual mode on
20.12.2024

The 7" Meeting of Joint Committee (JC) constituted by NPC was held on 20.12.2024 through
virtual mode to discuss and recommend the “Introduction of MPLS technology in ISTS
Communication System”.

The list of participants is attached at Annexure-I.

Sr. General Manager (CTU) welcomed all the participants at the meeting and proceeded with
the agenda items. The summary of discussions is mentioned below:

CTU explained briefly about the agenda points for the 7™ meeting to the JC as under:

e Proposed recommendation for migration methodology for new/upcoming ISTS nodes
into MPLS TP/IP.
e Discussion on the Draft Report circulated by CTU.

Presentation shared by CTU is attached at Annexure-II.

CTU explained that as proposed in the draft report MPLS TP/IP network can be integrated with
legacy SDH network with hybrid or any intermediate interface supporting SDH technology.
CTU proposed a MPLS TP isolated network connecting all the control centres that runs on
separate fiber pairs alongside with the existing SDH network for connecting the backup
channels initially. Every upcoming node to be connected to the ISTS network shall have to
connect the main channel to the SDH ring and backup channel with the MPLS TP ring. The
traffic migration on regional basis from SDH to MPLS shall be done gradually by shifting the
main channels of the connected nodes to the MPLS TP ring as and when they are required to
be replaced.

CTU further gave a presentation for the various scenarios that may arise when a new ISTS
node with either MPLS TP or MPLS IP is to be connected with the existing network. The
scenarios are mentioned as under:

New ISTS Node type Existing Node/CC for Comment
integration

MPLS IP SDH New MPLS to legacy
network link

MPLS TP SDH New MPLS to legacy
network link

MPLS IP MPLS TP New MPLS to MPLS
network link

MPLS TP MPLS IP New MPLS to MPLS
network link

MPLS IP Control Centre (CC) Radial connectivity

MPLS TP Control Centre (CC) Radial connectivity




Deliberation

1.

TANTRANSCO stated that the methodology shown by CTU is not 1+1 protection
configuration and it is independent parallel communication instead. To bring MPLS
ring in function, we shall require 4 fibres because within MPLS we must enable 1+1
protection channel. CTU replied that the ISTS communication network is already
designed in 2+2 channel philosophy i.e. all nodes are reporting to their control centres
2 main and 2 backup channels. In view of this the further redundancy shall not be
required.

ERLDC expressed their concerns regarding cyber security requirement with NCIIPC
consent. CTU explained that security for both MPLS TP and MPLS IP shall be ensured
as per CEA Cyber Security Guidelines 2021. CTU also explained that equipment like
MPLS TP and MPLS IP are communication equipment and Cyber Security regulations
for communication equipment already exist. Moreover, draft cyber security regulations
are also shared by CEA which shall be complied by the MPLS IP/TP vendors.

CTU requested CEA to explain their Cyber Security regulations. CEA stated that their
Cyber Security regulations draft is already published. At present the draft has
stakeholders comments which are being deliberated and after deliberation the draft shall
be notified to the JC. CEA also stated that the roles are very clearly defined in the draft
and there is no equipment wise differentiation, and it is technology agnostic. CTU
further stated that whatever equipment shall be used it must comply the CEA cyber
security guidelines.

CEA asked CTU/implementing agency to ensure that OEMs have their equipment
complied with certification specified in CEA cyber security regulations. In case the
OEMs are not able to comply the requirement fully, they may approach the CEA Cyber
Security division.

TANTRANSCO also stated that various provisions are available for the OEMs in IEC
62443 standard.

CSPTCL raised their concern for the lack of competition for MPLS tender bidding.
CEA asked CSPTCL to write to PCD division or to R&D division of CEA as they are
the nodal agencies responsible to ensure that there is sufficient competition in bidding.
CEA also asked CSPTCL to make a representation and mail the specifications of
tenders and their participation to CEA and seek necessary directions.

POWERGRID stated that at present they have only 6 useable fibres for ULDC purposes
and only 2 of them are spare for contingency situations. So the formation of backup
MPLS ring with separate fibers may not be feasible. CEA stated that in the ongoing
committee of the fiber sharing policy provision is already there for the spare fiber for
the purpose of technology migration. CTU requested CEA to assign 6 fibres as spare
for MPLS in their policy and stated that there is no need to approach CERC as this is
for technology upgradation work. CTU explained that the number of fibres is now
increased to 48 fiber against present 24 fiber requirement and same is also



communicated by CEA to all the utilities by letter dated 22.11.2024. Therefore, in the
upcoming lines there shall be no issue for sparing additional fibers for MPLS
technology migration.

. NRLDC asked for detailed explanation regarding migration from SDH to MPLS e.g.
how many nodes to be covered at first, where will the implementation happen and how
the data will transfer from SDH to MPLS after the implementation of MPLS ring.
NRLDC also mentioned that their system is made up of small regional links and even
in those regional links they have small SLDCs connected, they have a cluster of
networks in contrast to the singular ring network shown by CTU. CEA also added that
the present methodology shown by CTU is very broad and asked for a node specific
migration plan.

CTU clarified that the methodology presented is just a representation of migration on a
broader level for the discussion of JC and their suggestions. Planning at node level shall
require significant time. CTU also requested Grid India and POWERGRID to provide
their comments/views on proposed migration plan to CTU. CEA suggested that
proposed migration shall be done in phased manner starting from a smaller/regional
network.

. NRLDC stated that a seamless network is not possible when combining both MPLS TP
and IP and enquired whether single technology can be selected to have a seamless
network. CTU agreed with NRLDC and added concerns regarding implementing a
mixed MPLS TP and IP network with problems like extraction of MPLS TP/IP channels
from the main payload while going from MPLS TP to IP and vice-versa.

CEA requested KSEBL and TANTRANSCO to share their inputs in respect of the
migration with MPLS as they already have gone ahead with state specific MPLS
networks/tenders.

KSEBL stated that MPLS TP and MPLS IP has already been implemented in some
European countries. KSEBL further stated that both the technology has their limitations
and in some cases even for TP-TP and IP-IP ethernet shall be needed for cross vendor
compatibility. KSEBL gave their view, that MPLS TP and MPLS IP both technologies
are suitable provided it satisfies the functional requirements of the users. KSEBL
suggested in a broader sense that we should not restrict our self with any specific
technology, we should be open to both MPLS TP and MPLS IP and wherever there are
technical constraints based on the issues we can give some preference to some
technology otherwise it should be open to both IP and TP.

ERLDC shared their concerns regarding having a mix of MPLS TP and MPLS IP and
stated that how conversion at every node will be done within ISTS network. With a test
scenario CTU explained, if the main ring is MPLS TP and the new node has IP
technology, then the new node implanter must bear the cost of an additional node to
convert its [P payload to TP payload and then connect that TP node to the main TP ring.



Same methodology can be applied if the main network happens to be MPLS IP and the
new ISTS node is TP.

CTU further stated that the draft report prepared by them suggests an information
highway on MPLS TP as it is more deterministic compared to MPLS IP, however the
new nodes on IP/TP can be connected to this highway suitably. CTU requested the JC
members to give their suggestions in this regard.

CEA NPC suggested that the report shall be equipped with broad technical
specifications for the proposed MPLS system. CTU replied that MPLS system on the
whole shall be considered for migration, however the broad specifications shall
constitute and conform to the functional requirements for the applications being run on
the legacy network.

Conclusion:

1.

POWERGRID and Grid India to provide their comments/views/suggestions as
discussed.

In the next meeting report shall be reviewed in view of the above
comments/views/suggestions.
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Chronology

Q 5 July 2023 Q 14 Sep. 2023 Q 17 Oct. 2023 Q 23 Jan. 2024 Q 8 Aug. 2024 Q 21 Oct. 2024 Q 9 Dec. 2024

Agenda taken in JC formed with 2nd JC meeting 4th JC meeting 6th JC Meeting Draft Report of JC Meeting convened

1 1 1 1 1 1 1
1 1 X A 1 1 1 1 3 1
: 13th NPC : nominations, : Presentations by : MPLS-IP POC : Test setup shared : on MPLS circulated : it;1y|\$|||E|Ao;0FroMrlE-c %
: : CTU as Convener : \l)/(l;l(_jSO-IrI:/TP : agreed by C.ISC.O : Locations finalized : :
: : : : N/w to be finalized : : :
1 1 1 i, for POC 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
—_1 ® ® ® ® ® 'Y ® ® o ® ® ® >

3rd JC meeting

1st JC meeting Interoperability

5th JC Meeting Testing

SDH getting obsolete Presentation on alt.

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1

: Compatibility with ! tech. MPLS/OEMs/Vendor | Test conducted !

y  JCformed by NPC & UNMS . Assessment of POC Issues ,  between different y  Progress of IC

| nhominations Roadmap of JC , done & new Field visit of RRVPNL | make & different ! deliberated in 15"
1 requested finalized 1 required. & TANTRANSCO 1 technology 1 NPC at Nagpur

o 24 Aug. 2023 O 19 Sep. 2023 o 5 Dec. 2023 o 11 Mar. 2024 o ;(2);:3 Sep. O 14 Nov. 2024




Grid Application

Cross OEMs

(OEMs of same
technology IP or TP)
On MPLS

Cross Technology
(TP & IP)

Same OEM & Same
Technology IP/TP
On MPLS

SCADA

On
ethernet only

VOIP

On
ethernet only

AMR

On
ethernet only

*Tele Protection
(Distance over
Ethernet)

Tele Protection
(Distance over E1)

Tele Protection
(Differential
C37.94)

o I IANANANAN

R JIANANANAN

NARRSRE

MPLS TP

Tested only for

*This was tested for DTPC with TP (GE)/(BELDEN) to TP (HITACHI). Remaining test were done by pinging on Laptop




Proposed Recommendations (under
Draft Report)

MPLS TP/IP network can be integrated with legacy SDH networks with hybrid or any
intermediate interfaces supporting SDH technology.

By adopting a hybrid approach, the transition to packet based MPLS technology can be
achieved without disrupting existing services while maintaining compatibility with existing
infrastructure.

The integration of MPLS with SDH legacy system should also provide full feature support for
adding and dropping SDH tributaries (STM, E1, Ethernet service) on the node.

Focus on OEM Collaboration to resolve the remaining interoperability issues




Proposed Recommendations (under Draft Report) g‘-.-'ag

Training and Skill Gap Personnel Training, Knowledge Transfer, Training and Expertise

OAM Integration UNMS shall be used to integrate the legacy SDH and MPLS TP/IP environments
efficiently.

Redundancy M easures New channels shall be configured in the legacy network to mitigate the disruption in

channel redundancies while migrating from SDH to MPL S environment.

Repeaters optimization An optimization for repeaters is also required to collocate the repeaterless distances of
MPLS environment with the legacy network.

Security Protect both MPLS-TP and MPLS-IP traffic in line with the CEA cyber security
Guidelines 2021




3

Proposed Recommendations (under Draft Report)

» 1t is proposed to have a connectivity of all the Control Centersin ring
topology with the more deterministic MPLS TP network alongwith the
existing SDH network.

»Link budget reguirements to route the existing data efficiently.

For existing ISTS

No d es »MPLS equipment deployment:
» To substitute the SDH equipment if it has lived the depreciated life (eg 7
years).
»At SDH nodes which are not to be replaced, for add/drop of channels
MPLS TP equipment may be required.

» At al new nodes.
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Proposed Recommendations (under Draft Report)

»Besides nodes covered above, al the existing and new SDH nodesis
proposed to be reviewed and engineered for either MPLS IPor MPLS
TP equipment.

»New node with MPLS [P getting terminated to an intermediate
: MPLS TP node to reach the control center. In this case MPLS IP
For upcomlng traffic shall be fed in the MPLS TP node via ethernet and further

ISTS nodes transmitted.

»New node with MPLS |P getting terminated directly to control
center. In this case an MPLS I P equipment needs to be provided at the
control center.
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Migration Methodology for Existing ISTS nodes

NRLDC  Existing SDH RING SRLDC

& ——
NLDC/ Proposed MPLS TP RING b\
New Node: WRLDC
MPLS TP a

sRLDC\ £ P / ERLDC

Control centre
Backup-RLDCs u
MPLS TP RING

NERLDC

s SDH RING
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Migration Methodology for new/upcoming ISTS nodes

New node with MPLS IP getting terminated to an intermediate SDH node to reach the control centre

Control centre

MPLS TP MPLS TP SDH

New Node SN

MPLS |P MPLS IP

Legends:
MPLS-TP Pay Load
MPLS-IP Pay Load
SDH Pay Load
Ethernet Service Leve| == == =
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Migration Methodology for new/upcoming ISTS nodes

New node with MPL S TP getting terminated to an intermediate SDH node to reach the control centre

Control centre

New Node
MPLS TP
Legends:

~
MPLS-TP Pay Load

MPLS-IP Pay Load

SDH Pay Load

‘~|
Ethernet Service Leve| = = =

MPLS IP g SDH
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Migration Methodology for new/upcoming ISTS nodes

New node with MPLS IP getting terminated to an intermediate MPL S TP node to reach the control centre

Control centre

MPLS TP MPLS TP MPLS TP

New Node |

MPLS [P MPLS IP

Legends:
MPLS-TP Pay Load
MPLS-IP Pay Load
SDH Pay Load
Ethernet Service Leve| == == =
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Migration Methodology for new/upcoming ISTS nodes

New node with MPLS TP getting terminated to an intermediate MPLS | P node to reach the control centre

Control Centre

MPLS \VI R
IP
|
New Node I
MPLS TP
Legends:
MPLS-TP Pay Load —
MPLS-IP Pay Load —
SDH Pay Load —

Ethernet Service Leve| == ==
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Migration Methodology for new/upcoming ISTS nodes

New node with MPLS I P getting terminated radially to control centre

Control Centre

New Node

m---- 'V'I';LS MPLS IP

Legends:
MPLS-TP Pay Load
MPLS-IP Pay Load
SDH Pay Load
Ethernet Service Leve| == ===



Migration Methodology for new/upcoming ISTS nodes

New node with MPL S TP getting terminated radially to control centre

Control Centre

New Node

MPLS

TP

Legends:
MPLS-TP Pay Load
MPLS-IP Pay Load
SDH Pay Load
Ethernet Service Leve| == ===



Deliberation in 15th NPC at Nagpur he\d[c_"H
on 14.11.2024

OEM/Vendor shall plan
based on the required
market volume to
increase the Local
Content.

CEA shall also take up
with MoP to optimize
the LC/MII year on year
basis to make a wider

participation of OEMs.
/







Annex B.2.12

s Outlook

Re: Redundant FOTE at Teesta-V for AGC communication

From teesta-v-phem . <teesta-v-phem@nhpc.nic.in>
Date Sat 11/30/2024 5:33 AM
To  Santanu Rudrapal {4I<] ¥%UTd} <santanu.rudrapal@powergrid.in>

Cc  ERPC TeST <erpcscada@gmail.com>; Siddhartha Jyoti Lahiri @S, FIT%?Q} <sjlahiri@powergrid.in>;
Bedashruti Das {azﬁﬁ &I} <bedashrutidas@powergrid.in>

Sir,

It is intimated that Teesta V Power Station is under shutdown and expected to be operational
in January 2026. In this situation installation of redundant FOTE is not possible.

This is for your kind information please.

Thanks and Regards

Sanjay Kumar Sharma, MIE
Senior Manager (E)

Teesta V Power Station

East Sikkim-737134
Mob:9800016796
Email:sanjaynhpc@nhpc.nic.in
:teesta-v-phem@nhpc.nic.in

l».nhpc masthead as navratna

From: Santanu <santanu.rudrapal@powergrid.in>

To: teesta-v-phem <teesta-v-phem@nhpc.nic.in>

Cc: ERPC <erpcscada@gmail.com>; Siddhartha <sjlahiri@powergrid.in>; Bedashruti
<bedashrutidas@powergrid.in>

Date: Friday, 29 November 2024 8:30 PM IST

Subject: Re: Redundant FOTE at Teesta-V for AGC communication

Dear Sir,
Kindly confirm regarding readiness of Teesta-V station so that redundant FOTE may be
installed.



Hla} Ygdlc/ Best Regards
Fidd ¥EUTA / Santanu Rudrapal
A UdYh / Chief Manager
YR 3R TER / Unified Load Despatch & Communication (ULDC)
gdif &3-11, &3 G, 9 ERTS-I1, RHQ-KolKata,
TR IS HRURTH Wg%m%'élé@/%wer Grid Corporation of India Ltd.
Address: CF-17, Action Area-1C, New Town, Kolkata-700156 (WB)
Mobile: 9434735848
Email: santanu.rudrapal@powergrid.in

From: Santanu Rudrapal {HT="] = gUIcT}

Sent: Tuesday, September 10, 2024 8:43 PM

To: teesta-v-phem@nhpc.nic.in <teesta-v-phem@nhpc.nic.in>

Cc: L Murali Krishna (QF[ERT’F[W) <Imuralikrishna@grid-india.in>; ERPC TeST
<erpcscada@gmail.com>; S J Lahiri {Qﬂ@f ETI%@_)[} <sjlahiri@powergrid.in>; Biplob Sarkar {W
XD R} <biplob@powergrid.in>

Subject: Redundant FOTE at Teesta-V for AGC communication

Dear Sir,
Implementation of redundant FOTE at various power plants in ER for reliable AGC

communication with NLDC by POWERGRID was approved in 18" NCT. Copy of
approval attached for your reference. Accordingly, POWERGRID is executing the
scheme. 01 no. In this scheme, FOTE is to be commissioned at Teesta-V NHPC. It is
gathered that presently the existing equipments at Teesta-V is non-operational due to
flood in Sikkim. It is kindly requested to confirm regarding the present condition for
installation of the FOTE and establishment of AGC communication.

Regards
Santanu Rudrapal
CM(ULDC)

SIATITT : I8 SHA UIaRIIS & GIaTnT -9 9 Idi gIRT =R § ford
http://apps.powergrid.in/Disclaimer.htm U < ST Jahdl %I Disclaimer: This e-mail is

governed by the Disclaimer Terms & Conditions of POWERGRID which may be viewed
at http://apps.powergrid.in/Disclaimer.htm


https://ind01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.nhpcindia.com%2F&data=05%7C02%7Csantanu.rudrapal%40powergrid.in%7C2ef393317b4641bd2f3708dd10d26505%7C7048075c52c24a408e7c5c5a5573c87f%7C0%7C0%7C638685218033556345%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Vtohevx97Gw1okAWbPY445cB18XBlwuaTfkKR%2F%2B4QZA%3D&reserved=0
https://ind01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.nhpcindia.com%2F&data=05%7C02%7Csantanu.rudrapal%40powergrid.in%7C2ef393317b4641bd2f3708dd10d26505%7C7048075c52c24a408e7c5c5a5573c87f%7C0%7C0%7C638685218033556345%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Vtohevx97Gw1okAWbPY445cB18XBlwuaTfkKR%2F%2B4QZA%3D&reserved=0

Annexure B.2.15

Annexure 3: List of 132 KV stations whose data is either not reporting or not

integrated at ERLDC or the station has gone significant rearrangement.

1. Bihar SLDC

SL. NO. | Station Name Remarks
1 Banjari data not reporting, KCL feeder missing, Dehri feeder LILOed
Kerpa
2 Kcl station missing
3 Kerpa station missing
4 Imamganj Sherghati feeder missing
5 Sherghati Swakala solar plant feeder missing
6 Swakala Solar Plant | station missing
7 Karwandiya station missing
8 Dumraon New data not reporting
9 Dumraon data not reporting, Dumraon New feeder missing
10 Bikramganj Pairo & Bikramganj Tss feeder missing
11 Bikramganj Tss station missing
12 Pairo station missing
13 Arrah (B) data not reporting, Dumraon New feeder missing
14 Arrah TSS station missing
15 Jagadishpur station missing
16 Tehta Chandauti feeder LILOed at Belaganj
17 Masauri Naubatpur feeder missing
18 Jahanabad data not reporting, Khizirsarai feeder missing
19 Jahanabad TSS station missing
20 Ataula Rafiganj feeder LILOed at Chandauti
21 Rafiganj data not reporting, Bahupura Solar plans
22 Rafiganj TSS station missing
23 Bahupura Solar | station missing
Plant
24 Kerpa station missing
25 Sasaram Nadolkhar feeder missing
26 Sonenagar data not reporting, Tss station missing
27 Sonenagar New data not reporting, Aurangabad feeder missing
28 Aurangabad station missing
29 Nabinagar data not reporting
30 Sasaram PG 132 Dehri feeder LILOed at N_khudra
31 N_Khudra station missing




SL.NO. | Station Name Remarks

32 Kochas Named Dinara, data not reporting

33 Nadolkhar Bhabua feeder missing, Kochas feeder missing

34 Khudra TSS karmanasa feeder missing

35 Bhabua data not reporting

36 Karmanasa data not reporting

37 Mohania data not reporting, pasaoli feeder LILed at Ramgarh

38 Ramgarh station missing

39 Paliganj station missing

40 Bihta data not reporting, Bihta new feeder missing

41 Belaganj data not reporting

42 Tarapur data not reporting

43 Jamui data not reporting , jamui new & Jhajha TSS feeder missing,
44 Jhajha TSS Station missing

45 Jamui New station missing

46 Balia Station missing

47 Rajgir data not reporting, Bhore, Asthawan feeder missing

48 Bhore, station missing

49 Wazirganj data not reporting, bodh gaya feeder LILOed at Khizisarai
50 Nawada Warisliganj. B'Sariff Nawada New feeder missing

51 Warisaliganj station missing

52 Pupri station missing

53 Siraha Station missing

54 Chapra data not reporting, Amnour feeder missing

55 Chapra TSS station missing

56 Vaishali data not reporting , Goraid, Amnour feeder mising

57 Bela Rail Factory station missing

58 Ekma data not reporting

59 Mashrakh data not reporting, Maharajganj, Rajpatti TSS feeder missing
60 Maharajganj data not reporting

61 Rajpatti TSS station missing

62 Siwan data not reporting

63 Skmch data not reporting, mushahari & Belsand feeder missing
64 Belsand station missing

65 Bazpatti Tss station missing

66 Sitamarhi data not reporting




SL.NO. | Station Name Remarks

67 Samastipur Jandaha, MTPS feeder missing

68 Samastipur New Shahpur Patori feeder missing

69 Shahpur station missing

70 Samastipur TSS station missing

71 Turki Tss station missing

72 Hazipur Hazipur TSS, Sheetalpur, Chapra feeder missing

73 Hazipur Tss station missing

74 Jandaha data not reporting

75 Manhar station missing

76 Dalsinghsarai Kusheshwarsthan, Bachwara Tss feeder missing

77 Bachwara Tss station missing

78 Kusheshwarsthan dalsinghsarai, Sonebarsha, Benipur, Rosera feeder missing,
data not reporting

79 Rosera station missing

80 Harsanpur station missing

81 Benipur station missing

82 Sonebarsa Udakishanganj, Simri Bakhtiarpur, Simri Bakhtiarpur Tss
feeder missing, data not reporting

83 Simri Bakhtiarpur data not reporting

84 Simri Bakhtiarpur | station missing

Tss

85 Udakishanganj data not reporting

86 Saharsa Purnea feeder LILOed at Banmankhi

87 Banmankhi data not reporting

88 Dhamdaha data not reporting

89 Purnea Forbesganj feeder LILOed at Triveniganj , Manihari feeder
missing

90 Naugachia Naugachia Tss feeder missing

91 Naugachia Tss station missing

92 Katihar Manihari feeder missing, data not reporting

93 Katihar Tss station missing

94 Manihari data not reporting

95 Begusarai Balia, Manjhaul feeder missing

96 Manjhaul data not reporting

97 Bakhri data not reporting

98 Teghra station missing

99 Darbhanga data not reporting, Pandaul feeder LILOed at gangaura,




SL.NO. | Station Name Remarks

100 Darbhanga New station missing

101 Gangaura data not reporting, Shiso TSS feeder missing

102 Shiso TSS station missing

103 Pandaul Phulparas feeder missing

104 Sakari TSS station missing

105 Madhubani Benipatti feeder missing

106 Benipatti data not reporting, Pupri feeder missing

107 Jainagar Benipatti feeder missing

108 Phulpasar data not reporting, Supaul feeder LILOed at nimali, Laukahi
feeder missing

109 Jhanjharpur station missing

110 Supaul data not reporting, laukahi & nimali feeder missing

111 Nimali station missing

112 Forbesganj Palassi, Araria & triveniganj feeder missing

113 Triveniganj data not reporting

114 Palassi station missing

115 Araria station missing

116 Kishanganj data not reporting, Araria & Barsoi feeder missing

117 Barsoi Manihari feeder missing, data not reporting

118 Baisi data not reporting

119 Narkatiaganj station missing

120 Ramnagar data not reporting, Narkatiaganj feeder missing

121 Motihari Jivdhara TSS, Sugauli Sug Mill, Motipur feeder missing,data
not reporting, Dhaka feeder LILOed at Motrihari,

122 Sheohar station missing

123 Harinagar TSS station missing

124 Narkatiaganj Sugar | station missing

Mill

125 HPCL Lauriya station missing

126 Bettiah Areraj, Bettah TSS, Majhaulia TSS, Narkatiaganj feeder
missing

127 Raxaul data not reporting

128 Dhaka Bairgania TSS, Pakridayal feeder missing

129 Pakridayal data not reporting

130 Bairgania TSS station missing

131 Sugauli Sugar Mill station missing

132 Gopalganj Sindhwalia sugar mill, Hathua feeder missing




SL.NO. | Station Name Remarks

133 Mashrakh data not reporting

134 Siwan siwan new / Raghunathpur, pachkuri Tss, Amnour feeder
missing

135 Sheetalpur data not reporting

136 Goraid station missing

137 Amnour station missing

138 Muzaffarpur Pamdayalu TSS feeder missing

139 Motipur Muzaffarpur feeder LILOed at MTPS

140 Mahal TSS station missing

141 Chakia station missing

142 Sheikhpura Sheikhpura TSS, Sheikhpura New feeder missing

143 Sheikhpura TSS Station missing

144 Hathidah data not reporting, Mokama feeder missing

145 Lakhisarai Sultanganj feeder LILOed at Jamalpur New , Lakhisarai TSS
feeder missing

146 Lakhisarai TSS station missing

147 Sultanganj data not reporting, Garodi station missing, Banka feeder
missing

148 Sabour data not reporting, jagadishpur feeder missing

149 Banka Banka New feeder missing

150 Banka New data not reporting, ACSEPL feeder missing

151 Acsepl station missing

152 Board Colony station missing

153 Digha New station missing

154 Digha data not reporting, Digha new feeder missing

155 Jakkanpur data not reporting

156 Karbighaia data not reporting

157 Mithapur Karbighaia feeder missing

158 Gaighat data not reporting

159 Fatuha Sipara feeder LILOed at Jakkanpur New

160 Ultratech station missing

161 Harnaut Fatuha feeder LILOed at Ultratech

162 Biharsariff Bakhtiyarpur feeder missing

163 Bakhtiyarpur station missing

164 Mokama TSS station missing

165 Ekangarsarai data not reporting, Ekangarsarai TSS feeder missing




SL.NO. | Station Name Remarks

166 Ekangarsarai TSS Station missing

167 Khizirsarai chandauti feeder missing

168 Hulasganj B'sariff, khizirsarai feeder missing
169 Nalanda data not reporting

170 Nalanda Tss station missing

2. Jharkhand SLDC

SL. Station Name Remarks

NO.

1 Dumka Old 132/66 2 deoghar feeders LILOed at jharmundi, 2 pakur feeders
LILOed at dumka new, not reporting

2 Tolra 132 station missing

3 Latehar 132 feeder mismatch

4 Gumla 132 station missing

5 Simdega 132 station missing

6 Manoharpur 132 station missing

7 Lodhna 132 station missing

8 Hec 132 station missing

9 Hatia Old 132 feeder mismatch

10 Namkum 132 feeder mismatch,hatia and subarnarekha feeder mismatch

11 Khunti 132 feeder mismatch, not reporting

12 Tamar 132 station missing

13 Chandil 132 1 golmuri feeder LILOed at MANGO

14 Mango 132 station missing

15 Golmuri 132 1 chandil feeder LILOed at MANGO, not reporting

16 Rajkharaswan 132 chakradharpur feeder missing, not reporting

17 Goelkera 132 1 manoharpur feeder missing, not reporting

18 Jadugoda 132 multiple feeder mismatch, not reporting

19 Bahragora 132 station missing

20 Jamtara 132 multiple feeder mismatch, not reporting

21 Chitra 132 station missing

22 Sariya 132 station missing

23 Jamua 132 station missing

24 Deoghar 132 multiple feeder mismatch, not reporting

25 Pakur 132 multiple feeder mismatch

26 Barhait 132 station missing

27 Rajmahal 132 station missing

28 Sahebgunj 132 multiple feeder mismatch, not reporting

29 Madhupur 132 station missing

30 Shankarpur 132 station missing

31 Jharmundi 132 station missing




SL. Station Name Remarks
NO.
32 Chandrakyari 132 station missing
33 Jainamore 132 station missing
34 Lohardaga Old 132 station missing
35 Naomundi 132 station missing
36 Kanke 132 2 Ratu 132kv feeders missing, not reporting
37 Usha Martin 132 Tps | station missing
38 Sikidri Hps 132 station missing
39 Inland Power Tps station missing
132
40 Chaibasa Rungta 132 | station missing
41 Tata Sponge Tps 132 | station missing
42 Adityapur 132 2 tata sponge feeders missing, not reporting
43 APPL Jamshedpur station missing
Tps
44 Shree Cement 132 station missing
45 Dalbhumgarh 132 feeder count mismatch, not reporting
46 Nagaruntari 132 data not reporting
47 Garhwa 132 data not reporting
48 Kendposhi 132 data not reporting
49 Chakradharpur 132 | data not reporting
50 Japla 132 data not reporting
51 Kamdara 132 data not reporting
52 Manikui 132 data not reporting
53 Noamundi 132 data not reporting




3. DVCSLDC

SL. Station Name Remarks

NO.

1 Nimiaghat 132 data not reporting

2 Sindhri 132 Station missing

3 P.Kanta 132 Station missing

4 Balihari 132 Station missing

5 Ramkanali 132 1 feeder to jamuria missing

6 Belmuri 132 1 feeder to adisaptgram(wb) missing

7 Howrah 132 1 kolaghat feeder has been LILOED at foodpark(wb)
8 Kolaghat 132 1 howrah feeder has been LILOED at foodpark(wb)
9 Sermuri 132 Station missing

10 Ray 132 Station missing

11 Jspl 132 Station missing

12 Jamuria 132 multiple feeders missing

13 Rajbera 132 station missing

14 Konar 132 hazaribag rd feeder missing

15 Hazaribag Rd 132 Station missing

16 Giridih data not reporting

4. Odisha SLDC

SL. Station Name Remarks

NO.

1 Nuagaon Tr station missing

2 Sri Ganesh station missing

3 Rourkella Rajgangpur feeder missing, Tarkera feeder should be 3
instead of 2

4 Bhalulata station missing

5 Nalda Tr. station missing

6 RML Rungta data not reporting, feeder mismatch

7 Arya data not reporting

8 Barbil feeder mismatch

9 P.Ponga Tr., Patnaik Stl, & a thermal PS feeder missing

10 MSP data not reporting

11 Karanjia data not reporting

12 Bangiriposi RTSS 2 feeders missing

13 Jaleswar Kuchei feeder instead of Baripada PG

14 Birla Tyre data not reporting

15 Soro Soro feeder LILOed at Chandipur

16 Chandipur station missing

17 Balasorel Alloy station missing

18 Traction station missing




SL. Station Name Remarks
NO.
19 Somnathpur station missing
20 TSL ferro Alloys(SF | station missing
previously)
21 Udala station missing
22 Betanati station missing
23 Facor data not reporting
24 Dharma Port station missing
25 Dharma Tr station missing
26 Pattamundai Olavar & Rajnagar feeder missing
27 Rajnagar 1 Pattamundai feeder missing
28 Olavar station missing
29 Chandbali station missing
30 Marhaghai Jajpur Rd feeder LILOed at Kendrapara & Data not Reporting
31 Kendapara TTS station missing
32 Jajpur Rd data not reporting
33 Anandpur Bhadrak feeder LILOed at Agarpada
34 Agarpada station missing
35 Kalarangi data not reporting
36 Jabamayee Jabamayee feeder LILOed at Gondia & Data not reporting
37 Gondia station missing
38 MESCO feeder mismatch
39 J. pura station missing
40 Sukinda Rtss station missing
41 Kamakhyanagar data not reporting
42 BC Mohanty Bamnipal feeder LILOed at daitari data not reporting
43 Daitary station missing
44 Baminipal data not repor
45 Chaipal Global, Talcher Heavy Wtr ltd Talcher Rd feeder missing
46 FCI Talcher fertilizer | station missing
Itd
47 Global station missing
48 Talcher Heavy Wtr station missing
Itd
49 Banki Data not reporting , Arati & Nuapatna
50 Arati Steels Data not reporting, BSIL Khuntuni feeder missing
51 BSIL Khuntuni station missing
52 [ltratech Cement station missing
53 TS Alloy station missing
54 Chowduar Charbatia Tr, Nuapatna feeder missing
55 Chowduar Tr. station missing
56 Charbatia Tr station missing
57 Grid steel station missing




SL. Station Name Remarks
NO.
58 ICCL Mania & Bahugram feeder misiing
59 Bahugram station missing
60 Mania station missing
61 Dalmia Cement station missing
(ocL)
62 Salipur Bahugram, Dalmia Cement (OCL) feeder missing
63 Bamra Tr station missing
64 Kutra station missing
65 Dalmiyacement station missing
Solar
66 Shiva Cement station missing
67 Kalugaon station missing
68 Rajgangpur Data not Reporting, Traction,Kutra,Dalmiyacement
Solar,Bamra, Tarkera feeder missing
69 Traction station missing
70 OISL station missing
71 Aryan Viraj Aryan feeder missing
72 Aryan station missing
73 Viraj station missing
74 Shyam Dry data not reporting
75 SMC data not reporting
76 Kuchinda station missing
77 Jharsuguda Data not reporting
78 Action Ispat station missing
79 L&T station missing
80 Hirakud station missing
81 Dhutra Tr station missing
82 Gorposh Tr station missing
83 MSP station missing
84 Brajarajnagar Lakhanpur, Belphar, MCL, Kechhbahal rtss, feeder missing
85 Lakhanpur station missing
86 Belphar station missing
87 MCL station missing
88 Kechhbahal rtss station missing
89 Angul data not
90 Nandira Burla feeder LILOed at Sambalpur
91 Sambalpur Rajkhjole feeder LILOed at Maneswar
92 Maneswar station missing
93 Maneswar RTSS station missing
94 Hindalco 1 Hirakund/Burla Feeder missing
95 Chiplama Bargarh feeder LILOed at Thuapalli & data not reporting
96 Bargarh data not




SL. Station Name Remarks

NO.

97 Thuapalli station missing

98 Godbhaga RTSS station missing

99 Ghens station missing

100 Bolangir Saintala old feeder LILOed at Tusura & ACME

101 Sonepur Birmaharajpur feeder missing

102 Birmaharajpur station missing

103 Muchkund station missing

104 Padwa station missing

105 Manabar station missing

106 Maliguda station missing

107 Jeypore station missing

108 Ch Kusumi Tr station missing

109 HAL station missing

110 Patangi station missing

111 Podagoda station missing

112 Raygoda Jeynagar feeder LILOed at Podagoda & Raygoda Tr feeder
missing

113 VBC Ferro Alloy station missing

114 Raygoda Tr. station missing

115 Akhusirgha Gunupur feeder missing

116 P.Khemundi R. Udaygiri, Palasingi RTSS feeder missing

117 palasingi RTSS station missing

118 Mohana R. Udaygiri feeder missing

119 R. Udaygiri station missing

120 Digahandi Chikiti, New Aska feeder missing

121 chikiti station missing

122 Behrampur New Aska feeder LILOed at Hinjili & data not reporting

123 IMFA No feeder for ICCL & data not reporting

124 ] K Paper station missing

125 Bhulamaska Tr station missing

126 Hinjili station missing

127 Narendrapur Jagganathpur feeder missing

128 Jagganathpur station missing

129 Boudh 2 Phulbani feeder missing

130 Phulbani Bhanjnagar feeder LILOed at G Udaygiri

131 G Udaygiri station missing

132 Ganjam station missing

133 Ramba Tr. station missing

134 Chhatrapur Aska feeder LILOed at purushotampur

135 purushotampur data not reporting

136 IRE station missing




SL. Station Name Remarks

NO.

137 Balugaon Solari Tr., feeder missing

138 Solari Tr station missing

139 Chandpur Chandka feeder LILOed at Atri, Khurda, & Medhasal /
Samukha Feeder LILOed at Atri / Khaipadar Tr. LILOed at Atri

140 Khaipadar station missing

141 Khurda data not reporting

142 Argul Data not reporting

143 Samukha Khurda Feeder LILOed at Atri

144 Satasankha station missing

145 Puri data not reporting

146 Nimapara Kesura feeder LILOed at Pratapsasan

147 Ranasinghpur/Sijua | Nimapada feeder LILOed at Kesura

148 Unit 8 station missing

149 Mancheswar B station missing

150 BPPL station missing

151 Bidanasi BPPL feeder LILOed at Brajabiharipur

152 Brajabiharipur station missing

153 IFFCO data not showing

154 PPL data not reporting

155 sijju tr station missing

156 PPT data not reporting

157 Tritol station missing

158 Jagatsingpur paradeep feeder LILOed at Tritol & Gorakhnath feeder
missing also data not reporting

159 Gorakhnath station missing

160 Phulnakhara Pratapsasan feeder missing

161 Bhubaneswar Patia & Mancheswar B feeder missing Also Data not reporting

162 Patia station missing

163 RML Rungta data not reporting

164 Khejuraikata data not reporting

165 BRG station missing

166 kharagprasad station missing

167 Samal station missing

168 Traction station missing

169 Shalivahana station missing

170 Dhenkanal ICCL feeder Liloed at Khuntuni, Narbheram Feeder missing

171 Narbheram station missing

172 Joranda station missing

173 Khuntuni station missing

174 shree cement Itd station missing

175 Sunabedi HAL, Patangi feeder missing & data not reporting

176 Tusura station missing




SL. Station Name Remarks

NO.

177 ACME station missing

178 Patnagarh Padmapur feeder missing

179 Padmapur Naupada feeder missing

180 Kesinga Kantabanji, Powmax,Lanjigarh TSS, feeder missing
181 Powmax station missing

182 Bhawanipatna Lanjigarh TSS, Bhawanipatna RTSS feeder missing
183 naupada station missing

184 Khariar kantabaji feeder missing

185 junagarh bhawanipatna feeder mising

186 lanjigarh TSS station missing, data not reporting

187 Bisamcuttack Tr station missing

188 Umerkote station missing

189 Munigada station missing

190 Debugaon Jaypatna, Umerkote feeder missing

191 Tetulikhunti Vento solar, Nabarangpur feeder missing

192 Nabarangpur Jeynagar feeder LILOed at Boriguma

193 Boriguma station missing

5. West Bengal SLDC




SL. STATION Remarks

NO.

1 Coochbehar Feeder mismatch

2 Dinhata Data not reporting

3 Kamakhyaguri Station missing

4 Rangapani Station missing

5 Mathabhanga Feeder mismatch

6 Moinaguri Data not reporting. LILO of NJP at Mohitnagar missing

7 Birpara Data not reporting. 1 additional feeder to Alipurduar and
Coochbehar each on SLD.

8 Chalsa Data not reporting. Feeder to Mohitnagar missing.

9 Mohitnagar Data not reporting.

10 Siliguri Data not reporting. LILO of NBU at Ujanoo missing.

11 Ujanoo Station missing

12 Lebong Data not reporting

13 TCF-1 Rangapani feeder missing

14 TCF-3 LILO of 2 Dalkhola feeders at Islampur missing

15 Islampur Station missing

16 Raiganj Feeder mismatch

17 harischandrapur Station missing

18 Kushmundi Station missing

19 Balurghat Feeder mismatch

20 Malda Feeder mismatch

21 Khejuria Data not reporting

22 farakka Station missing

23 Dhulian Feeder mismatch

24 Ambuja Station missing

25 Raghunathganj Data not reporting. Feeder mismatch.

26 Lalgola Feeder mismatch

27 Sonar Bangla Station missing

28 Amtala LILO of 2 Debgram feeders at Rejinagar missing

29 Nazirpur 2 Domkal feeders missing

30 Domkal Station missing

31 Bhadrapur Data not reporting




SL. STATION Remarks

NO.

32 Rampurhat 2 Bhadrapur feeders missing

33 Salar Station missing

34 Katwa Data not reporting. LILO of 2 Gokarna feeders at Salar
missing.

35 Debagram Data not reporting. LILO of 2 Amtala feeders at Rejinagar
missing.

36 Lavpur Station missing

37 Kalna Data not reporting

38 Bolpur 2 Lavpur feeders missing

39 Ukhra Data not reporting

40 Bagula Station missing

41 Bongaon LILO of Krishnanagar feeders at Bagula missing

42 Kalyani Only 1 feeder each to BTPS and Dharampur in SLD, 2 each
on map.

43 BTPS Data not reporting. LILO of 1 Dharampur feeder at Kalyani
missing. 2 Liluah feeders on map, 1 each to Liluah and
Chanditala in SLD.

44 Burdwan Station missing

45 Dhatrigram Station missing

46 Mahachanda Station missing

47 Mankar Data not reporting. 2 Panagarh feeders missing.

48 Tarakeshwar Data not reporting. 2 Jangipara feeders missing.

49 Jangipara Station missing

50 Chanditala Feeder mismatch

51 Minakhan Station missing

52 Sonakhali Station missing

53 Kakdweep Ramganga feeders missing

54 Ramganga Station missing

55 Falta LILO of 1 Joka feeder at Sirakol missing

56 Sirakol 2 Baruipur and 1 Falta feeders missing

57 Joka Feeder mismatch

58 Renia Station missing

59 Sonarpur Feeder mismatch

60 Ramnagar Station missing




SL. STATION Remarks

NO.

61 Contai Feeder mismatch

62 Bajkul Station missing

63 Haldia HFC feeder missing

64 BEL Station missing

65 Keshiary Station missing

66 Hizlee Station missing

67 Pingla 2 Keshiary feeders missing

68 WBIDC Feeder mismatch

69 Jhargram Data not reporting

70 Debra Station missing

71 Chandrakona Road 2 Goaltore feeders missing

72 Goaltore Station missing

73 Bishnupur 2 khatra feeders in place of Bankura
74 Indus data not reporting

75 Manbazar Station missing

76 Jhalda Station missing

77 Bagmundi Jhalda feeder missing

78 Purulia Jhalda feeder missing

79 Bankura 2 New Bishnupur feeders in place of Bishnupur
80 Panpur Station missing

81 Hindmotor LILO of Liluah feeder at Dankuni missing
82 Dankuni Station missing

83 Kona Station missing

84 Liluah feeder mismatch

85 Foodpark feeder mismatch

86 Uluberia LILO of Kolaghat feeder at Bagnan missing
87 Bagnan feeder mismatch

88 Kolaghat feeder mismatch

89 Majerhat Princep street feeder missing

90 Jadavpur Patuli feeder missing

91 Belur feeder mismatch




SL. STATION Remarks

NO.

92 Titagarh feeder mismatch
93 East Calcutta Feeders missing
94 Chitpur Station missing
95 BBD Bag data not reporting
96 Park circus Station missing
97 Park lane feeder mismatch

6. Sikkim SLDC (132 and 66 kV)




SL.NO. | Station Name Remarks

1 MELLI 132 analog data reporting for feeders only
2 sagbari 132 station missing

3 samardong 132/66 data not reporting, dikchu feeders mismatch
4 geyzing 132/66 data not reporting,66kv feeder mismatch
5 Peling 66 station missing

6 Soreng 66 station missing

7 Sombaria 66 station missing

8 Rothak 66 station missing

9 Jorethang 66 station missing

10 Melli 66 feeder count mismatch

11 Mamring 66 data not reporting

12 Topakhani 66 station missing

13 Urhp 66 station missing

14 Marchak 66 station missing

15 Macleoids 66 station missing

16 Llhp Hps 66 Feeder mismatch

17 Pakyong 66 station missing

18 Tadong 66 Gangtok_PG feeder mismatch

19 Sichey 66 Tadong feeder mismatch

20 Phudong 66 data not reporting

21 Mangan 66 data not reporting

22 Meyong 66 station missing

23 Rabomgchu 66 station missing

24 Maltin 66 station missing

25 Lachung 66 station missing

28 Bulbuley 66 data not reporting

29 Sherathang 66 station missing

30 Rhenock 66 station missing

31 Rongli 66 Hps station missing




7. Central Sector

SL.NO. | Station Name Remarks
1 Rangit not reporting
2 Durgawati not reporting




Annexure 4: SEM vs SCADA Plots
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SEM VS SCADA Comparison (Talcher-Meramundali Ckt-1
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Summary of IP & MAC addresses of the end user equipment connected in Data & voice Network.

S.N. |C i RTU/SAS/GATEWAY | ROUTER / AMR/DCU URTDSM SWITCH | Any Other devi
.N. onstituents DEVICE FIREWALL / ny Other device.
1 POWERGRID ER-I MAC & IP MAC & IP (56) Submitted but not in format
2 POWERGRID ER-II MAC & IP (18 No. Stations) MAC & IP(48) Submitted but not in format

POWERGRID : . )
3 MAC & IP (10 No. Stations) MAC & IP(18) Submitted but not in format
ODISHA PROJECT
MAC & IP
4 el (Submitted by POWERGRID)
MAC & IP
> Uil SpTD (Submitted by POWERGRID)
MAC & IP
6 ODISHA MAC & IP MAC & IP (Submitted by POWERGRID) MAC & IP
MAC & IP
7 B EEIEAL (Submitted by POWERGRID)
MAC & IP
8 Lt (Submitted by POWERGRID)
MAC & IP
d NG (Submitted by POWERGRID)
10 RONGNICHU MAC & IP MAC & IP MAC & IP
Ethernet adapter
11 |JORETHANG MAC & IP MAC MAC MAC & 1P
12 TASHIDING MAC & IP MAC & IP MAC & IP




(DAC & BDAC)
MAC & IP P
(Submitted by POWERGRID)

MAC & IP MAC & IP
- e
P
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Note: DCU of ISTS substations of Bihar, Jharkhand, West
Bengal,Odisha, Sikkim and DVC are included in




Annex-B.2.21

Summary of OPGW Links with DOCO and other details.

SI.No. Name of link (Rating) Date of Certificate DOCO Link length
1 [400 KV D/C Patna-Balia Line-1 OPGW Link (24 F DWSM) 31/01/2024 17.11.2023 180.45 km
2 [LILO portion of Biharsharif-Balia at Ara OPGW Link (48 F DWSM) 29/01/2024 30.12.2023 10.192 km
3 |400 KV BRBCL Nabinagar- Sasaram OPGW Link (24 F DWSM) 02/02/2024 30.12.2023 81.394 km
4 |400 KV Biharsharif- Sasaram OPGW Link (24 F DWSM) 02/02/2024 25.11.2023 199.750 km
5 ]400 KV Biharsharif- Kahalgaon OPGW Link (24 F DWSM) 02/02/2024 25.11.2023 233.234 km
6 |LILO portion of 400kV Angul- GMR OPGW Link (24 F DWSM) 26/03/2024 15.02.2024 30 km
7 |765KV Gaya-Varanasi OPGW Link (24 & 48 F DWSM) 04/03/2024 22.01.2024 310.186 km
8 ) 28/05/2024 15.12.2023 183.635 km

400 KV DURGAPUR - JAMSHEDPUR OPGW Link (24 F DWSM)

9  |400 KV DURGAPUR - MAITHAN OPGW Link (24 F DWSM) 28/05/2024 24.01.2024 74.125 km
10 (400 KV TEESTA Il - KISHANGANJ OPGW Link (24 F DWSM) 28/05/2024 29.02.2024 242.062 km
11 [400 KV Durgapur - Farakka OPGW Link (24 F DWSM) 25/07/2024 22.06.2024 157.745 km
12 1400 KV Durgapur - Sagardighi OPGW Link (24 F DWSM) 25/07/2024 22.06.2024 133.572 km
13 [400 KV Farakka - Purnea OPGW Link (24 F DWSM) 25/07/2024 24.06.2024 179.643 km
14 [400KV Rangpo - Dikchu OPGW Link (24 F DWSM) 18/11/2024 11.09.2024 32.176 km
15 |765KV Jharsuguda - Dharamjaygarh OPGW Link (24 F DWSM) 08/10/2024 30.08.2024 148.603 km
16 (400 KV Rourkela-Raigarh OPGW Link ERLDC has given consent to WR.

17 [400KV Rangpo - Chuzachen OPGW Link (24 F DWSM) 16/01/2025 | 21.12.2024 20.727 km




Location Requirements Total ports | FOTE Requirements Status
FARAKKA STPS I 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4 .
- 3 Not Required
FARAKKA STPS lII 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4
KAHALGAON STPS I 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4 1 Not Required
TALCHERSTPS | 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4 1 01 Nos. SDH
TALCHER STPS I 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4
BARH STPS | 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4 1 01 Nos. SDH
BARH STPS I 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4
KBUNL Stage I 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4 1 01 Nos. SDH
NPGC Stage | 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4 1 01 Nos. SDH
DARLIPALI 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4 1 01 Nos. SDH
NORTHKARANPURA 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4 1 01 Nos. SDH
TEESTAV 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4 1 01 Nos. SDH
RANGIT 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4 1 01 Nos. SDH
MPL 1+1 Ethernet ports for Main NLDC & Back up NLDC. 4 2 Not Required
Total Location - 11, Requirements is at 08. 14 08




SI.No. Name of FOTE Date of Certificate DOCO SDH Capacity SDH Location
1 |Additional FOTE at Rangit NHPC 16/01/2025 10-09-2024 STM-16 Rangit NHPC
2 [Additional FOTE at Karanpura NTPC 16/01/2025 09-09-2024 STM-16 North Karanpura
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