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Comprehensive guidelines for the usage and sharing of fiber cores of Optical Ground Wire
(OPGW)/ Under Ground Fiber Optic (UGFQO) Cable for power system applications

1.

1.1.

1.2.

2.

Introduction

These guidelines have been formulated to establish a uniform procedure for the sharing of fiber
cores of Optical Ground Wire (OPGW)/ Under Ground Fiber Optic (UGFO) Cable deployed
across the power transmission network, ensuring reliable, secure, and continuous monitoring
and operation of the grid. They provide a comprehensive framework for fiber allocation,
addressing the diverse needs of grid operations, system protection, as well as authorized
commercial use. It establishes principles for effective resource allocation, maintaining
sufficient redundancy to support future requirements, such as Loop-in-Loop-Out (LILO)
expansions, network reconfiguration and scalability to accommodate evolving operational
demands.

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, these guidelines have been formulated to support seamless communication needs for
power system at national level, regional level, inter-state and intra-state level. By fostering a
consistent approach to fiber sharing and allocation, these guidelines intends to promote
interoperability and efficiency across multiple entities and users within the power system,
ensuring reliable and uninterrupted communication system, which is critical for grid stability
and operations.

Allocation Requirements

2.1. On any transmission line, minimum of 6 fibers are always in use for critical grid

communication, supporting Supervisory Control and Data Acquisition (SCADA), Phasor
Measurement Unit (PMU), Voice over Internet Protocol (VoIP), Automatic Generation
Control (AGC), and other real-time operations (2 Main, 2 Hot Standby, 2 Spares).

Additionally, for transmission lines requiring line differential protection:
o 4 fibers are used for reliable differential protection of single feeder (S/c line).
o 8 fibers are used for reliable differential protection of a double circuit (D/c) line.

2.2. Over and above these fibers which are already in use, the fibers that shall be spared for future

grid communication requirements, based on need, is tabulated below:

Type of Future Grid Communication Fiber
. . Remarks
Requirements Allocation
Shall be spared as and when
Alternate Communication Path/Future required for future grid
. . Upto 6 o .
expansion/Reconfiguration/LILO Fibers communication requirements of
requirement/Inter-Utility Communication etc. ISTS/In-STS/ISGS/Radial feeders
etc.




Type of Future Grid Communication Fiber

Requirements Allocation Remarks

Shall be spared in case new
Line Differential Protection with future Upto 4 dlffe‘r ential protection schemesr are
reconfiguration, if applicable Fibers per |[required due to system expansion,

’ ’ circuit reconfiguration or LILO

additions.

Shall be spared for simultaneous
Technology Migration/Centralised Asset Upto 4 transition to next-generation
Management & Control. Fibers communication networks (e.g.,

packet-based systems).

Additional Considerations:

1.

The actual number of healthy fiber cores to be spared free of cost for future grid telemetry
requirements, within the limits stipulated in table above, shall be decided as and when the
need arises.

Commerecial Utilisation of Fiber cores —

= While leasing excess fibers for non-grid applications, utilities/Transmission Service

Providers (TSPs) must reserve the right to intervene, seek withdrawal, or cease
utilization of leased fibers to address any emerging grid requirements. The contract to
include flexibility for renewal or termination based on evolving needs.

= The number of fiber cores to be leased and the duration of leasing must be planned

in a rational way, such that, whenever the need arises to spare fibers for grid
applications, their availability cannot be denied on the premise that the spare fibers are
already leased out for commercial purpose. Additionally, under no circumstances should
the routing of grid application data to the SLDC/RLDC (State/Regional Load Dispatch
Centers) be adversely affected.

3. Commercial Utilization of OPGW Fibers for other purposes

3.1. While Optical Ground Wire (OPGW) is primarily implemented on transmission assets for
telemetering power system parameters and ensuring reliable grid communication, spare fiber
cores may be commercially utilized under the following conditions:

3.1.1.

Grid Applications Take Priority — Spare fibers can be leased for commercial purposes,
provided that whenever the need arises for grid applications, the number of cores within
the limits stipulated in the Allocation Requirements, is made available without exception.

. Assessment of Future Grid Communication Needs — Before leasing fiber cores,

STUs/TSPs must conduct an assessment of impending grid communication requirements
for atleast next five years. This assessment shall be holistic considering
state/regional/national level requirements for routing of the data to SLDCs/RLDCs.
STUs/TSPs intending to lease fiber cores to collaborate with CTU to discuss:



e Upcoming grid expansion plans and their communication requirements.
e Possible dependencies where ISTS/STU networks need mutual data routing
support.

o The spare fiber capacity that should be retained for future grid needs before
considering commercial leasing.

Based on this assessment, entities must determine how many cores can be leased and the
duration of leasing, without affecting the availability for future grid applications.

Termination Clause in Leasing Contracts — All leasing contracts must include a
termination clause, mandating at max 18 month notice period for making the fiber cores
available for grid applications whenever required. This ensures that grid operator can
reclaim the necessary fibers for critical grid operations with adequate notice. However, it
is always advisable to retain some spare fibers for emergency or future grid communication
needs in advance, rather than having to invoke the termination clause of the contract when
the need arises.

Regulatory Compliance — Any commercial utilization of spare fibers must adhere to
applicable CERC/SERC regulations pertaining to the ‘Sharing of Revenue Derived from
Utilization of Transmission Assets for Other Business.’

Intimation to RPCs for ISTS Fiber Leasing —

Any ISTS licensee/TSPs proposing to lease fiber cores on a commercial basis must provide
prior intimation to the concerned Regional Power Committees (RPCs) regarding:

1. The number of fiber cores proposed for commercial utilization.
ii. The duration of the lease.
iii. The mechanism incorporated in the contract to ensure fiber availability in case of future
grid requirements.

3.2. It must be emphasized that the primary purpose of fibers in OPGW/UGFO implemented as
part of a transmission scheme is reliable telemetering of power system parameters.
Commercial utilization of these transmission assets can only be done after a prudent
evaluation of future grid communication needs, ensuring that grid operations are never
compromised.

3.3. Proper planning and foresight are necessary to ensure that the commercial use of spare fibers
does not jeopardize the security, reliability, and expansion needs of the power system
communication network.



4. Sharing Scenarios

The table below outlines fiber-sharing arrangements across different transmission line ownership

scenarios, ensuring that:

o Fibers essential for grid operations are spared free of cost, irrespective of whether they are
required for Intra-State (InSTS) or Inter-State (ISTS) communication needs.

o Entities to spare healthy fibers, within the limits stipulated in the Allocation Requirements,
whenever grid needs arise.

Entity to manage the allocation

ULDC Scheme on ISTS
Lines

POWERGRID. Allocation to be
managed by CTU.

Scenario . . Fiber Sharing
for grid operation purposes.
Fibers to be spared free of cost as
per Allocation Requirements
i) OPGW Laid Under Owned and maintained by outlined in Clause 2, whenever

required by STUs, ISTS
Licensees/TSPs for any type of
future grid communication
requirements.

Owned and maintained by

Fibers to be spared free of cost as
per Allocation Requirements

on Intra-State Lines

Allocation to be managed by
STU.

ii) OPGW Laid Under POWERGRID. Allocation to be outhped in Clause 2, whenever
ULDC Scheme on Intra- managed by STU with CTU required by STUs, ISTS
State Lines (InSTS) ged by Licensees/TSPs for any type of
coordination. s S
future grid communication
requirements.
Fibers to be spared free of cost as
o per Allocation Requirements
iii) OPGW Laid by STUs |O\Y"ed and maintained by STU. |\ o0 o450 Clause 2, whenever

required by STUs, ISTS
Licensees/TSPs for any future grid
communication requirements.

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

Owned and maintained by
POWERGRID. Allocation to be
managed by CTU with STU
coordination.

50% fibers allocated for ISTS
operations, 50% for Intra-State
operations. If more than 50% is
required by either, fibers to be
spared free of cost, for any type of
future grid communication
requirements.

v) OPGW Laid by TSPs
on ISTS Lines under
TBCB/RTM Projects

Owned and maintained by TSP.
Allocation to be managed by
CTU

Fibers to be spared free of cost as
per Allocation Requirements
outlined in Clause 2, whenever
required by STUs, ISTS
Licensees/TSPs for any type of




Scenario Entity- to manage the allocation Fiber Sharing
for grid operation purposes.
future grid communication
requirements.
Fibers to be spared free of cost as
per Allocation Requirements
vi) OPGW Laid by TSPs |Owned and maintained by TSP. |loutlined in Clause 2, whenever
on Intra-State Lines Allocation to be managed by required by STUs, ISTS
through TBCB STU Licensees/TSPs for any type of
future grid communication
requirements.
50% fibers allocated for ISTS
o operations, 50% for Intra-State
vi) OPGW Laid by ggg;gﬁg%?gg?g eilll)(})]cation operations. If more than 50% is
POWERGRID/STU’s on to be managed by CTU with STU required by either, fibers to be
Deemed ISTS Lines coordination spared free of cost for any type of
' future grid communication
requirements.
Owned and maintained by TSP.
Allocation to be managed by
CTU, as the OPGW now, is
forming integral part of backbone
vi) OPGW Laid by TSPs ISTS Communication network. It |[Fibers to bﬁ? spared free of cost as
at their own cost is assumed that: per Alloqatlon Requirements
utilizing the ISTé 0utl1ped in Clause 2, whenever
asset/RoW, with e No OPGW was included in the re.qulred by STUs, ISTS
necessary approvals originally approved scheme |[Licensees/TSPs for any type of
from CERC. for the transmission line. future grid communication
« The TSP obtained necessary [fequirements.
approvals from the competent
authority prior to laying the
OPGW.

5. Integration of FOTE for Differential Protection

5.1. 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 C37.94) protocol over a shared fiber or separate optical fibers,
significantly impacts the reliability and performance of this protection scheme.




5.2. The choice between C37.94 compliant FOTE and separate fiber cores for differential
teleprotection depends on a variety 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
choice for critical transmission lines, especially at higher voltage levels.

5.3.

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.

5.4.

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:

Voltage Lines (220 kV and
above) requiring line
differential protection

separate fiber cores for line
differential protection rather than
shared fibers.

Condition HRecommendation HReason
As per IEC 60834, which governs
teleprotection equipment, the
High-Criticality and High-|Preference to dedicated or RPCs  lean towards using

communication setups that meet
high reliability and availability
standards, favoring separate
fibers to reduce signal attenuation
and improve reliability for
critical protection.

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 Terminal Equipment
(FOTE) wusing the C37.94
protocol

Multiplexing protection signals
over a shared 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, having constraint in
availability of  dedicated
Optical fibers.

Line differential Protection using
C37.94-compliant FOTE over
shared fiber may be allowed
with the following condition:

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

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




6. Routing of OPGW Fibers during LILO

6.1. 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:

Out) with two
Earth wire
peaks

OPGW as that of]
main line on both
earth wire peaks.

Splice the required
number of fibers for
the LILO section at
the appropriate
point.

Main Line and|LILO Tower|OPGW Fiber Configuration

LILO Type Installation Routing/Splicing |[Adjustments in

Configuration Requirement in New Substation | Existing Substations

Main Line: D/c,[M/c Or D/c|Install 24  F|[Route required no.|Configure  protection

24-Fiber OPGW;||[Tower (Single|[OPGW on bothjlof fibers only|schemes and data

S/c LILO Tower for|earthwire  peaks|through the new|transfer systems to
Loop In and|i.e same Nos. of|substation. accommodate the new

line and substation

Ensure fiber continuity
for main line traffic.

i.e same Nos. of
OPGW as that of]
main line on both
earth wire peaks.

the new substation.

Splice the required
number of fibers for
the LILO line at the
new substation, if]
the new S/stn is of]

different entity.

Main Line: D/c,|[Two Separate|Install 24F|Route all fibers of||Configure  protection
24-Fiber OPGW;||D/c Towers|OPGW i.e same||OPGW from thel[schemes and  data
D/c LILO (Separate Loop|[Nos. of fiber cores|main line through|transfer systems to
In and Out) as that of main|the new substation. |[accommodate the new
line on one line and substation
earthwire peak per|[Splice the required
tower. number of fibers for|[Ensure fiber continuity
the LILO line at the||for main line’s traffic
new substation, if]through the new S/stn
the new S/stn is of]
different entity.
Main Line: D/C,|[Multi-Circuit |[Install 24  F|[Route all fibers of]Configure  protection
24-Fiber OPGW;|Tower OPGW on both|OPGW from the|schemes and  data
D/c LILO earthwire  peaks|main line through|transfer systems to

accommodate the new
line and substation

Ensure fiber continuity
for main line’s traffic
through the new S/stn




S/c LILO

number of fiber
cores as that of]
main line on
single peak
available in LILO
portion

new substation to
maintain continuity
between the
existing stations.

Splicing of all the
fibers at the new
S/stn to be done to
integrate LILO
traffic.

Main Line and|LILO Tower|OPGW Fiber Configuration
LILO Type Installation Routing/Splicing |[Adjustments in
Configuration Requirement in New Substation |[Existing Substations
Main Line: D/c|[Tower  with|Install 48F|Route half number|Configure  protection
(220 kV/132 kV),||Singe ~ Earth| OPGW i1.e,|of fibers (12F) of|schemes and data
24-Fiber OPGW;|\wire peak double the|OPGW from the|ftransfer  systems  to
S/c LILO number of fiber|main line throughlaccommodate the new
cores as that ofly,q new substation line and substation.
main line on
single peak Ensure fiber continuity
available in LILO ) ) for main line traffic.
portion Splice the required
number of fibers for
the LILO section at
the appropriate
point.
Main Line: S/C|Tower  with|Install 48F|Route all fibers|Configure  protection
(220kV/132 kV),||Singe  Earth|OPGW 1.e.,(24F) of main line|schemes and  data
24-Fiber OPGW;|\wire peak double the|OPGW through theljtransfer ~ systems to

accommodate the new
line and substation.

Ensure fiber continuity
for main line’s traffic
through the new S/stn.

6.2. 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.

Table summarizing LILO adjustments in existing Substations

integration with new FOTE,
supply of necessary optical

|Equipment HAdjustments Required HDetails

Fiber Optic Terminal|[Signal reconfiguration, routing|Ensure compatibility with new

Equipment (FOTE) modifications, capacity||[LILO traffic, enhance capacity if]
upgrades, synchronization,|required, and synchronization

with relays.




Equipment

HAdjustments Required

HDetails

interfaces to meet link budget
requirement.

Relays Reconfiguration of protection|Modify relay settings for fault
schemes, distance zone|detection across LILO, adjust
adjustments, differential|impedance settings, and back-up
protection tuning. coordination.

SCADA and Telemetry Data routing, alarm||Integrate new LILO substation

configuration, SCADA system

data into SCADA, configure

updates. additional alarms for 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
testing and commissioning.

Verify that no single point of]
failure exists, conduct fault
simulations, and document
updated settings.

6.3. 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 is incumbent 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.

6.4.

When the LILO is performed at the substation, the leased fiber cores, if any, by the main line

owner must be routed continuously through the LILO section. Entity undertaking LILO cannot
commercialize fibers routed for main line owner’s use to prevent potential disputes.

7. Maintenance of Database:

7.1. CTU for ISTS/ STUs for InSTS shall be responsible for monitoring the utilization of OPGW
fibers and ensuring compliance with the established conditions. The CTU/STU shall maintain
a comprehensive database that clearly segregates:

1. Total number of OPGW fiber cores: The total number of fiber cores available on the
OPGW of the transmission lines.
2. Number of cores utilized for grid applications: The number of fiber cores currently
being used for essential grid operations
3. Spare cores reserved for grid applications: The number of fiber cores specifically
retained for future grid applications.




7.2.

8.

8.1.

8.2.

8.3.

8.4.

9.

9.1.

9.2.

4. Number of fiber cores already being shared for grid applications: The number of fiber
cores shared with other grid entities (e.g., other TSPs, STUs, DISCOMs) for grid-related
purposes. This should include details of the entities involved in each sharing arrangement.

5. Number of cores leased on a commercial basis: The number of fiber cores leased to
entities for non-grid applications (e.g., telecom providers, internet service providers). This
should include details of the lease agreements, including the lessee, lease period, and terms
of termination.

CTU/STU shall prepare a standardized format/procedure for the TSPs/Licensees to furnish
the above data pertaining to OPGW fibers. CTU/STU shall display the data on its website.

OPGW Implementation in New Transmission Projects and Upgradation Schemes

In all 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 to be done, as per feasibility and
requirement. For installations within city limits, OPGW may be equipped with 96 fiber cores
to also 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).

Additionally, since OPGW fibers can also support long-distance telecommunications network
across India, the planning exercise should also take into account the dynamics of the telecom
industry while determining the number of fibers to be deployed.

This strategy will facilitate the establishment of a robust, scalable communication network
while maintaining efficiency and responsiveness to evolving operational needs across all
areas.

Implementation Strategy for Existing ISTS/ InSTS Lines

Any ISTS TSP/In-STS utility/entity planning to lease out spare fiber cores of its OPGW on
existing lines on commercial basis shall adhere to all the provisions and framework for fiber
sharing and usage, as outlined in these guidelines.

For TSPs/utilities that have already leased out fiber cores before the issuance of these
guidelines, it is expected that, as and when the need arises to spare fibers for grid applications,
they will explore all possible means to make available the minimum no. spare fibers that can
serve the purpose, free of cost. In cases where conflicts or stalemate arises regarding the
availability of requisite number of fibers, a resolution committee shall be formed. This
committee will include representatives from the RPCs, PSCD Division of CEA, CTU,
concerned STUs /TSPs , with the goal of resolving the issue in a fair and balanced manner.



10. Conclusion

10.1.

These guidelines aim to establish a standardized approach to the allocation and sharing of
Optical Ground Wire (OPGW) fibers across power sector, ensuring secure, reliable, and
scalable communication infrastructure that meets both present and future grid requirements.
By implementing uniform principles for fiber allocation and usage, entities across the power
sector—including CTU, STU, TSPs, DISCOMSs, SLDCs, RLDCs, and NLDCs—can achieve
consistent and efficient communication system for grid operations, protection, and
commercial applications. These guidelines provide a clear and standardized framework for
the allocation and sharing of Optical Ground Wire (OPGW) fibers, balancing the commercial
prospects of fiber usage with the imperative of maintaining secure, reliable, and scalable grid
operations.

11. Brief of Recommendations for Adoption

11.1.

11.2.

11.3.

11.4.

Uniform Fiber Allocation

Entities should adhere to this fiber allocation guidelines/framework for grid operations,
ensuring designated fibers for 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

Any commercial usage should adhere to the applicable CERC/SERC Regulations. All
leasing contracts must include a termination clause, mandating at max of 18-month notice
period for making the fiber cores available for grid applications whenever required. This
ensures that grid operator can reclaim the necessary fibers for critical grid operations with
adequate notice. However, it is always advisable to retain spare fibers for emergency or
future grid communication needs in advance, rather than having to invoke the termination
clause of the contract when the need arises.



11.5. Coordination and Monitoring

For LILO implementations and OPGW installations in new and upgraded transmission
schemes, the entity responsible for installation of the same must provide continuous support
to existing substations, facilitating configuration adjustments and ensuring reliable data
transfer. Continuous monitoring by CTU is recommended to assess the impact of
commercial use and maintain high standards of operational reliability.

These recommendations will ensure that all stakeholders in power system communication
can operate within a unified framework, promoting efficiency, compliance, and grid security.

X



Composition of the Committee constituted under the chairmanship of Member (Power
System), CEA tasked with formulating comprehensive guidelines for the usage and sharing
of optical fibers (OPGW) for power system applications:
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6) Recommend the scenarios/limit of OPGW fibers beyond which it can be utilized for other
commercial purposes.

7) Formulate recommendations for seamless adoption of these guidelines.
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