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ABBREVIATIONS

Aps Affected Persons

ASI Archaeological Survey of India

ADB Asian Development Bank

CPCB Central Pollution Control Board

CPRI Central Power Research Institute

CTU Central Transmission Utility

Ckt-km Circuit Kilometer

DC District Collector

D/C Double Circuit

EAMP Environmental Assessment Management Plan*
EMP Environment Management Plan

EMF Electro Magnetic Field

ESMC Environment and Social Management Cell

ESMD Environment and Social Management Department
ESMU Environment and Social Management Unit

ESPP Environmental and Social Policy and Procedures
EIA Environmental Impact Assessment

EHV Extra High Voltage

GIS Gas Insulated Switchgear

Gol Government of India

GRC Grievance Redress Committee

1A Implementing Agency

IEAR Initial Environment Assessment Report

ISTS Inter State Transmission Scheme

ICNIRP International Commission on Non-lonising Radiation Protection
MSL Mean Sea Level

MVA Mega Volt Ampere

MSME Micro Small and Medium Enterprises

MoEF&CC Ministry of Environment, Forests and Climate Change
MoP Ministry of Power

NH National Highway

NR Northern Region

O&M Operation & Maintenance

POWERGRID Power Grid Corporation of India Ltd.

or PGCIL

PTCC Power Telecom Co-ordination Committee

PMU Project Management Unit

GETCO Gujarat Energy Transmission Corporation Limited
RoW Right of Way

SPS Safeguard Policy Statement




SPP — | Solar Power Parks
SPPD — | Solar Power Park Developers
SSi — | Small Scale Industry
SCM — | Standing Committee Meeting
SH — | State Highway
STU — | State Transmission Utility
SF6 — | Sulphur Hexafluoride
UMPP — | Ultra Mega Power Project
WR — | Western Region
NOTE

In this report, "$" refers to US dollars.
“Rs” refers to Indian Rupees

* “Environment Assessment Management Plan (EAMP)” & “Environment Management Plan
(EMP)” are synonyms and hence EAMP should be read as “EMP” in this document.
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EXECUTIVE SUMMARY

1. To address the environmental and social issues related to its power transmission
projects, POWERGRID has developed its corporate Environmental and Social Policy &
Procedures (ESPP) based on the principles of avoidance, minimization, and mitigation. The
ESPP had been updated and revised in 2009 consistent with the World Bank policy of Use of
Country System policy, and applicable laws, legislation and guidelines of Government of India
(Gol).

2. This Initial Environmental Assessment Report (IEAR)' has been prepared based on
POWERGRID’s ESPP and the Action Plan for Safeguards (Annexure 10) development for the
use of Country Safeguard System (CSS). Given potential environmental impacts are mostly
temporary, predictable, and reversible, and can be mitigated through adherence to national and
international standards, and/or implementation of Environmental AssessmentManagement Plan
(EAMP)? (nee. Emvironment Management Plan (EMP), refer ESPP Appendix- XXX-A), no
environmental impact assessment (EIA) is required.

3. The Project components for transmission system for solar power park at Banaskantha,
Gujarat under ADBfinancing will include the following transmission line and extension of
substation in the state of Gujarat:

Transmission Line:

e 95.00 kilometers of 400 kV D/c Radhanesda {Gujarat Energy Transmission Corporation
Limited (GETCO)} — Banaskantha {Power Grid Corporation of India Limited (POWERGRID)}
line (having 46 m as Right of Way (RoW) and estimated 257 tower footings).

Substation Extension:

o 2 nos. 400 kV line bays at Banaskantha (PG) substation

4, Transmission line projects are environmentally clean and do not involve any disposal of
solid waste, effluents and hazardous substances in land, air and water, and hence these were
kept out of the purview of different pollution laws and Environment (Protection) Act, 1986 except
in two districts viz. Alwar in Rajasthan & Gurgaon in Haryana. Transmission Projects are also
kept out of the purview of Environment Impact Assessment (EIA) Notification of 1994 and 2006.
However, when transmission line projects pass through forest land, clearance has to be
obtained from relevant authorities under the Forest (Conservation) Act, 1980. As per preliminary
survey, no forest area is involved along the route of proposed transmission line.

5. Other mandatory requirements include sanction of MoP under section 68(1) of the
Electricity Act, 2003; Regulations on Batteries (Management and Handling) Rules, 2001
regarding disposal of used batteries, Hazardous Wastes (Management, Handling and
Transboundary Movement) Rules, 2008 regarding disposal of used transformer oil, Ozone
Depleting Substances (Regulation and Control) Rules, 2000 putting restrictions on use of ozone
depleting substances come into force and required voluntary enforcement and provisions under
Biological Diversity Act, 2002, E-waste (Management and Handling) Rules, 2011 regarding
maintaining records & handling of electronic wastes, the Scheduled Tribes & Other Traditional

1 Equivalent to the safeguard document required for ADB’s environment category B projects. This IEAR has met the
requirements of ADB’s Safeguard Policy Statement 2009.

2 “Environment Assessment Management Plan (EAMP)” & “Environment Management Plan (EMP)” are synonyms and
hence EAMP should be read as “EMP” in this document.



Forest Dwellers (Recognition of Forest Rights) Act, 2006.

6. Environmental impacts associated with the project components are mostly localized to
the clearing and maintenance of the RoW. With the development of innovative tower design
being implemented by POWERGRID, the RoW requirements have been reduced from 85 m to
64 m for 765 kV S/C line and from 52 m to 46 m for 400 kV D/C line. However, with the
implementation the transmission line of 95 km, some residual impacts cannot be entirely
avoided. As estimated 5,800 trees® (5,600 private trees and 200 government trees) shall be
affected by the proposed transmission line.

7. Careful route selection has completely avoided involvement of forest and protected
areas/other environmentally sensitive areas in the proposed line route. A comprehensive EMP
detailing all possible anticipated impacts along with mitigation measures, monitoring and
implementation schedule has been developed and shall be made part of bidding/contract
document for proper implementation by the Contractor. Best available technology and
international best practices are also built-in to the project design to minimize the impacts.

8. Public participation and community consultations have been taken up as an integral part
of the project’s environmental assessment process. The public is informed about the project at
every stage of execution. During survey, POWERGRID'’s site officials meet people and inform
them about the routing of transmission lines. During the construction, every individual, on whose
land tower is erected and people affected by RoW, are consulted. There were altogether 11
consultations (1 public consultations and 10 informal group meetings) held in July 2016 during
preliminary survey/investigations of the entire routes of transmission lines. The program was
arranged in an interactive way and queries on subject such as crop compensation, route
alignment, etc. were addressed. The consultation processes was appreciated by the villagers
who were happy to know about the transparent policy of POWERGRID for the execution of the
project and promised to extend their cooperation during construction of the transmission line.
The process of such consultation and its documentation shall continue during project
implementation and even during O&M stage. POWERGRID has already conducted
consultations with some representation of women. Since public consultation is a continuous
process, major emphasis on women representation shall be provided in subsequent
consultations. Relevant information is provided in Hindi and English to stakeholders.

9. GRM is an integral part of project implementation, operation and maintenance stage of
the project. For handling grievance, Grievance Redress Committee (GRC) will be established at
two places, one at the project level and another at corporate level. The GRCs shall include
members from POWERGRID, Local Administration, Panchayat Members, Affected Persons
representative and reputed persons from the society on nomination basis under the
chairmanship of project head. The composition of GRC shall be disclosed in Panchayat offices
and concerned district headquarter for wider coverage. In case of any complaint, GRC meeting
shall be convened within 15 days. If project level GRC not able to take decision it may refer the
complaint to corporate GRC for solution. GRC endeavor will be to pronounce its decision within
30-45 days of receiving grievances. In case complainant/appellant is not satisfied with the
decision of project level GRC they can make an appeal to corporate GRC for review. The
proposed mechanism does not impede access to the country’s judicial or administrative
remedies at any stage. Grievances will be included in the monitoring reports.

% Above trees are tentative and based upon preliminary survey. However, exact nos. of tree to be affected shall be
ascertained only after detail/check survey.



10. POWERGRID will be the Implementing Agency (IA) for the Project. The implementation
and monitoring are critical activities shall be followed as per the project implementation
chart/schedule. Monitoring is a continuous process for POWERGRID projects at all the stages
of project cycle. POWERGRID has a separate Environment and Social Management
Department (ESMD) at Corporate Center and Environment and Social Management Cell
(ESMC) at Regional Head Quarter (RHQ) to monitor environment and social issues. At site
level, Environment and Social Management Team (ESMT) shall be responsible for
implementation and monitoring of environmental aspects. However, all project components will
be implemented and monitored in line with the ESPP of POWERGRID and the Action Plan for
Safeguards developed for the use of CSS. The project shall not have environmentally significant
impacts, and is classified as environment category B as per ADB safeguard category.

11. An EMP including budget estimate as well as an environmental monitoring plan is an
integral part of this IEAR. The EMP will be implemented by POWERGRID and Contractors as
required. A semi-annual environmental monitoring report reflecting the status of EMP
implementation and corrective actions if any, will be prepared and disclosed on POWERGRID’s
website. The monitoring report will also be submitted to ADB for disclosing on its website. The
IEAR, the EMP, and revisions & updates, if any will also be disclosed.



1.0 INTRODUCTION

1. In 2015, the Asian Development Bank (ADB) has approved a loan to the Government of
India (GOIl) to support continued investment, specifically for implementation of transmission
systems for solar power arks.

1.1 Background

2. POWERGRID, the Central Transmission Utility (CTU) of India is engaged in power
transmission with the mandate for planning, coordination, supervision and control over complete
Inter-State Transmission system. As on 31% May 2016, POWERGRID has established about
1,30,020 circuit-kilometer (Ckt-km) of transmission lines at 765 kV, 400 kV, 220 kV and 132 kV
Extra High Voltage Alternating Current (EHVAC), and 500 kV high voltage direct current
(HVDC) levels and 210 substations with transformation capacity of about 2,59,163 MVA. This
transmission network, spread over length and breadth of India, is consistently maintained at an
availability of over 99% through deployment of state-of-the-art Operation and Maintenance
techniques at par with global standards. About 50 % of total power generated in India is
wheeled through transmission network.

3. POWERGRID has been contributing significantly towards the development of India
power sector by undertaking coordinated development of power transmission network along
with effective and transparent operation of regional grids and through continuous innovations in
technical and managerial fields. POWERGRID is also playing the leadership role in technology
development like Digital Substations, Remote Operation, Hotline Maintenance, Condition
Monitoring Techniques to detect defects at their incipient stage such as Frequency Response
Analysis (FRA), Dissolved Gas Analysis (DGA), DCRM for Circuit Breakers, Third Harmonic
Resistive Current Measurement for Surge Arrestors, Thermo-vision scanning etc. for smooth
operation with high reliability and availability. The map showing existing interstate transmission
system of Western Region with Transmission System for Solar Power Park at Banaskantha,
Gujarat is given below in Figure 1.1.

POWER MAP OF WR

NPUR  AGRA UTTAR PRADESH
3 L ALrGARIE
MANENDRAGARI RAJASTHAN

HOREN. e BAREILLY
4 ST KURUKSHETRA
(HARYANA) = S o (HARYANA)  yp seariasst
~T WRTS—II 4 Ho % e Y/
JV%\ o
I e\ T

ez f-:w)j § -3
e e e i P

ey umm ]
~e —-tt ""

"“‘—-'v
- o J) yema "h‘=n o
amrein j— .:.pu-m 2

\ GUIARAT /""'); “”Ehi \y&a_ =

“ s Zen
" ‘N__,

D
4 D) e
ARANGAL _/z

2 e
i e

| L i T PARAGUmN \4 \&SAY /

: ,...m(r'.v} . " ol

TELANGANA _asmumom

}\ ST ey
> . _ /s e ok
= v o i AN 4.
o . WRTS—T At i W i
——— R
. Pl . (i OPBT N T 1/8/E016
J o - S S Se——n_] LEGEND.
o P mEmewAr. BRI e
KARNATAKA '.;::zq :\- { ., \ | [mmy s
[ ; dnsoen vers| | a— VoD ; = ]
e - e ‘\;ﬁ“‘ T, T Sy %
Tz 0ar 1.
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1.2 The Project

4. The Project has the following output: (i) Transmission System for Solar Power Park at
Banaskantha, Gujarat.

5. The Government of India (Gol) has requested a loan from ADB through ordinary capital
resources. Implementing Agency is the POWERGRID. POWERGRID has already established a
Project Management Unit (PMU), functioning under the guidance of technical committee of
experts and assisted as required by implementation consultants.

6. Specific details of project investments are as follows:
(i) Transmission System For 700 MW Solar Power Park at Banaskantha, Gujarat
7. Government of India has taken an initiative for development of Solar Power Parks (SPP)

in various parts of the country. As part of above initiative, setting up of ultra-mega solar park of
700 MW capacities has been envisaged by M/s Gujarat Power Corporation Limited (GPCL) at
Radhanesda district Banaskantha in Gujarat. Ministry of Power (MoP) has assigned
POWERGRID to implement transmission system for various solar parks including Banaskantha
UMSPP (700 MW) in Gujarat on compressed time schedule basis.

8. Ministry of Power (MoP) informed that evacuation system for various solar parks
(including Solar Power Park in Banaskantha, Gujarat) shall be developed by POWERGRID in
compressed time schedule. The above transmission scheme was discussed and agreed in the
40™ Standing Committee Meeting on Power System Planning of Western Region held on
01.06.16 and the same was ratified in the Regional Power Committee (RPC) meeting of
Western region held on 20.01.16.

9. Given that the solar parks will provide power to different transmission lines and the
proposed substations and transmission lines will evacuate power from different solar parks, they
are not solely dependent on each other. Therefore, solar parks are not associated facilities of
the Project.

10. The sub-project components under the above scheme include following transmission
lines and substations:

e 400 kV D/c Radhanesda (GETCO) - Banaskantha (PG) line — 95.00 km

e 2 nos. 400 kV line bays at Bansakantha (PG) substation

11. The sub-project will have an associated facility 400 kV Radhanesda Pooling substation®
to be constructed by GETCO, the Gujarat State Transmission Utility (STU).

12. Following the principles of POWERGRID’s Environmental and Social Policy &
Procedures (ESPP) and the Action Plan for Safeguards development for the use of CSS, an
Initial Environmental Assessment Report (IEAR)® has been prepared for the project. This IEAR
describes the environmental issues that might arise due to setting up of the project in the state
of Gujarat and the mitigation measures that will be undertaken by POWERGRID during design,
construction and maintenance stages.

4 Land has been identified but not yet transferred to GETCO by State Govt.

° Equivalent to the safeguard document required for ADB’s environment category B projects. This IEAR has also met
the requirements of ADB’s Safeguard Policy Statement 2009.



2.0 POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK

13. Power transmission project activity is undertaken within the purview of GOI's laws
keeping in mind appropriate international obligations and directives and guidelines with respect
to environmental and social considerations of funding agencies. The following is a brief
description of relevant laws and regulations:

21 National Environmental Requirements
2.1.1 Constitutional Provisions

14. Subsequent to the 1% United Nations Conference on Human Environment at Stockholm
in June 1972, which emphasized the need to preserve and protect the natural environment, the
Constitution of India was amended through the historical 42" Amendment Act 1976 by inserting
Article 48-A and 51-A (g) for protection and promotion of the environment under the Directive
Principles of State Policy and the Fundamental Duties respectively. The amendment, inter alia
provides:

"The State shall endeavour to protect and improve the environment and to safeguard the forests
and wildlife of the country”. (New Article 48A).

"It shall be the duty of every citizen of India to protect and improve the natural environment
including forests, lakes, rivers and wildlife and to have compassion for living creatures”. (New
Article 51 A(g)).

15. Article 21 of the constitution provides that, “no person shall be deprived of his life or
personal liberty except according to procedure established by law”. This article is the heart of
the fundamental rights and has received expanded meaning from time to time after the decision
of the Supreme Court in 1978. The Article 21 guarantees fundamental right to life — a life of
dignity to be lived in a proper environment, free of danger of disease and infection.

16. Recently, the Supreme Court has broadly and liberally interpreted the Article 21,
transgressed into the area of protection of environment, and held that the protection of
environment and citizens’ right to live in eco-friendly atmosphere are to be interpreted as the
basic right guaranteed under Article 21. Thus, the Indian Constitution has now two fold
provisions - first, it gives directive to the State for the protection and improvement of
environment and second, the citizens owe a constitutional duty to protect and to improve the
natural environment.

2.1.2 Mandatory Requirements (National)
o Ministry of Power (MoP) order/sanction under the Electricity Act, 2003

17. Sanction from MoP, GOl is a mandatory requirement for taking up any new transmission
project under the section 68(1) of The Electricity Act 2003. The sanction authorizes
POWERGRID to plan and coordinate activities to commission the new projects. Electricity act
does not explicitly deal with environmental implications of activities related to power
transmission. However, POWERGRID always integrates environmental protection within its
project activities.



o Forest Clearance under the Forest (Conservation) Act, 1980

18. When transmission projects pass through forest land, clearance has to be obtained from
relevant authorities under the Forest (Conservation) Act, 1980. This Act aims to prevent rapid
deforestation and environmental degradation. State governments cannot de-reserve any forest
land or authorize its use for any non-forest purposes without prior approval from the Central
government. POWERGRID projects, when involving forest areas, undergo detailed review and
approval procedures to obtain a Forest Clearance certificate from Ministry of Environment,
Forests and Climate Change (MoEF&CC) before starting any construction activity in the
designated forest areas.

. Environmental Clearances under the Environment (Protection) Act,1986

19. Transmission line projects are environmentally-clean and its operations do not involve
any disposal of solid waste, effluents and hazardous substances in land, air and water. As such,
transmission line projects are kept out of the purview of the Environment (Protection) Act, 1986.

20. In its notification in September 2006, the MoEF&CC, Gol has exempted transmission
line projects from environmental clearances due to the non-polluting nature of its activities.
However, forest clearances under the Forest (Conservation) Act, 1980 will be necessary in the
event that transmission line passes through forest areas.

21. The amendment of the Environment (Protection) Act, 1986 on 7" May’ 1992 on the basis
of Hon’ble Supreme Court direction to safeguard Aravali ranges from further degradation made
it necessary to obtain clearance from MoEF&CC for power transmission projects in two districts
in the Aravalis (viz., Alwar in Rajasthan and Gurgaon in Haryana).

. Ozone Depleting Substances (Regulation and Control) Rules, 2000

22. MoEF&CC, vide its notification on 17" July 2000 under the section of 6, 8 and 25 of the
Environment (Protection) Act 1986, has notified rules for regulation/control of Ozone Depleting
Substances under the Montreal Protocol adopted by GOl on 16™ September 1987. The
notification provides for certain controls and regulations to be imposed on manufacturing,
import, export, and use of these compounds. POWERGRID is following the provisions of the
notification and is phasing out all equipment which uses these substances and planning to
achieve CFC-free organization in line with Government of India regulations (latest amendment
notified by MoEF&CC in March 2014°).

o Batteries (Management and Handling) Rules, 2001

23. MoEF&CC, vide its notification on 16" May 2001 under the section of 6, 8 and 25 of the
Environment (Protection) Act 1986, has put certain restrictions on disposal of used batteries and
its handling. The notification provides that it is the responsibility of bulk consumer
(POWERGRID) to ensure that used batteries are not disposed of, in any manner, other than by
depositing with the dealer/manufacturer/registered recycler/importer/ reconditioner or at the
designated collection centres and to file half yearly return in prescribed form to the concerned
State Pollution Control Board.

6http://www.ozonecell .com//downloadfile_2.jsp?filename=1399017310710-The-Gazette-Of-India-Extraordinary.pdf



e Hazardous Wastes (Management, Handling &Transboundary Movement) Rules, 2008

24. MoEF&CC, vide its notification on 24™ September, 2008 under the section of 6, 8 and 25
of the Environment (Protection) Act, 1986, has put used transformer oil under the category of
hazardous waste which requires proper handling and disposal. The notification provides that all
used oil should be auctioned and/or sold to registered recyclers only and to file annual return on
prescribed form to the concerned State Pollution Control Board.

° E-waste (Management and Handling) Rules, 2011

25. Vide notification dated 12" May 2011 under the Environment (Protection) Act, 1986,
MoEF&CC notified rules for environmentally sound management of e-waste to ensure that e-
waste are managed in a manner which shall protect health and the environment against the
adverse effects that may result from hazardous substance contained in such wastes. Thus, it is
the responsibility of the bulk consumer (POWERGRID) to ensure that e-waste generated is
channelized to authorized collection center(s) or registered dismantler(s) or recycler(s) or is
returned to the pick-up of take back services provided by the producer. POWERGRID, being a
bulk consumer of electrical and electronics equipments shall maintain the record as per Form-2
for scrutiny by State Pollution Control Board.

° The Biological Diversity Act, 2002

26. Under the United Nations Convention on Biological Diversity, signed at Rio de Janeiro
on 5" June 1992 of which India is a party, MOEF&CC has enacted the Biological Diversity Act of
2002 to provide for conservation of biological diversity, sustainable use of its components, and
fair and equitable sharing of the benefits arising out of the use of biological resources,
knowledge and for matters connected therewith. According to the Act, certain areas which are
rich in biodiversity and encompass unique and representative ecosystems are identified and
designated as Biosphere Reserve to facilitate its conservation. All restrictions applicable to
protected areas like National Parks and sanctuaries are also applicable to these reserves.
POWERGRID will abide by the provisions of act, wherever applicable, and try to totally avoid
these biosphere reserves in selecting the final route alignment.

o The Scheduled Tribes & Other Traditional Forest Dwellers (Recognition of Forest
Rights) Act, 2006:

27. This act recognizes and vests the forest rights and occupation in forest land to forest
dwelling Scheduled Tribes and other traditional forest dwellers who have been residing in such
forests for generations but whose rights could not be recognized.

28. The definitions of forest dwelling schedule tribes, forestland, forest rights, forest villages,
etc. have been included in Section 2 of the Act. The Union Ministry of Tribal Affairs (MoTA) is
the nodal agency for implementation of the Act while field implementation is the responsibility of
the government agencies. Its implementation has also been linked with forest clearance process
under Forest (Conservation) Act, 1980 w.e.f. August 2009 by MoEF&CC. POWERGRID shall
abide by the provisions of the act if any portion of the transmission line is passing through forest
land, in occupation of the forest dwelling scheduled tribes and other traditional forest dwellers
for laying of transmission lines. However, for linear projects including transmission lines
obtaining of NoC from the gram sabhas has been exempted for the requirement of FRA
compliance as per MoEF circular dated 5" February 2013.



2.1.3 Relevant Policies

e National Conservation Strategy and Policy Statement on Environment and
Development of 1992
National Environment Policy of 2006

e Policy Statement for Abatement of Pollution of 1992

2.2 POWERGRID's Environmental and Social Policy & Procedures (ESPP)

29. To address the environmental and social issues related to its power transmission
projects, POWERGRID has developed its corporate ESPP in 1998 based on the principles of
avoidance, minimization, and mitigation. The ESPP had been updated twice in 2005 & 2009 in
line with the requirement of new enactment by Govt. of India, changed rules and guidelines
including that of multilateral funding agency like World Bank, ADB, JBIC etc. and
suggestion/best practices and feedback received from different sites and through wide
consultation process with various stakeholders. POWERGRID’s ESPP’2009 is the first
comprehensively analysed by World Bank’s under its ‘Use of Country Systems (UCS) policy
and is certified to be compliant with Bank’s environmental and social safeguards requirement.

30. ESPP’ 2009 outlines POWERGRID's approach and commitment in dealing with the
environmental and social issues relating to its transmission projects, lays down the
management procedures and protocols for the purpose that includes the framework for
identification, assessment, and management of environmental and social concerns at both
organizational and project levels.

31. Specifically on environment, the following criteria and approach are considered in the
ESPP:

(i) Avoid operations in environmentally-sensitive areas, eco-sensitive zones, forests,
sanctuaries, national parks, tiger/biosphere reserves, and Coastal Regulation Zone
covered coastal areas;

(i)  Consider environmental implications of location, terrain, and sensitive areas in impact
identification and mitigate these with innovative and practical engineering solutions;

(i)  Application of efficient and safe technology practices;

(iv) Abate pollution in all activities and operations; and,

(v) Minimize energy losses and promote energy efficiency.

2.3 Asian Development Bank’s Environmental Requirements”

32. The SPS 2009 describes ADB’s policy and operational procedures on three key
safeguard areas: environment, involuntary resettlement, and indigenous peoples, as well as a
set of specific safeguard requirements that borrowers are expected to meet when borrowing for
development projects. Its objective is to ensure social and environmental sustainability of
projects through avoidance, minimization, mitigation and/or compensation of adverse impacts
on environment and affected peoples; and help Borrowers to strengthen their safeguard
systems and to develop their capacity in managing the environmental and social risks.

" The safeguard requirements of ADB vis-s-vis POWERGRID’s ESPP have been analyzed in detailed for use of
Country Safeguards System (CSS) under ADB’s SPS’ 2009 and an action plan has been drawn to make it fully
compliant under CSS which is enclosed as Annexure-10.



33. SPS 2009 includes categorization of projects based on significance of potential
environmental impacts. The category is determined by the project's most environmentally-
sensitive component including direct, indirect, cumulative, and induced impacts within the
project's area of influence. Project categorization system is given below:

Category A —an environmental impact assessment (EIA) is required for a project that is likely
to have significant adverse environmental impacts that are irreversible,
diverse, or unprecedented, and may affect an area larger than the sites or
facilities subject to physical works.

Category B —an initial environmental examination (IEE) is required for a project that is likely
to have adverse environmental impacts that are less adverse than those of
Category A which are site-specific, few if any of them irreversible and in most
cases mitigation measures can be designed more readily than Category A.

Category C- no environmental assessment is required but environmental implications will be
reviewed for a project that is likely to have minimal or no adverse
environmental impacts.

Category Fl —if a project involves investment of ADB funds to or through a financial
intermediary.

34. Based on the significance of the potential environmental impacts resulting from the
project, the environment category was kept as ‘B’ for the preparation of an IEE.
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3.0 DESCRIPTION OF THE PROJECT

3.1 Project Justification

35. Government of India has taken initiative for development of Ultra Mega Solar Parks in
various parts of the country. As part of above initiative, setting up of ultra-mega solar park of
700 MW capacity has been envisaged by M/s Gujarat Power Corporation Limited (GPCL) at
Radhanesda district Banaskantha in Gujarat. Ministry of Power (MoP) has assigned
POWERGRID to implement transmission system for various solar parks including Banaskantha
UMSPP (700 MW) in Gujarat on compressed time schedule basis.

36. Gujarat Power Corporation Limited (GPCL), the Solar Power Park Developer (SPPD)
has envisaged development of an ultra mega solar power park of 700 MW capacity in
Radhanesda, Banaskantha distt, Gujarat. Power from above project is envisaged to be
transferred to its beneficiaries in WR including Gujarat.

37. As part of Green Energy Corridor —I: Interstate Transmission scheme, 765/400/220 kV
Banaskantha (PG) Substation is under implementation. M/s GPCL has informed that it is
stepping up generation at 400 kV voltage level. Therefore, in order to evacuate and transfer
power from above ultra mega solar power park, a 400 kV D/c interconnection between Solar
Power Park through 400/220 kV Radhanesda Pooling Station to be developed by GETCO and
765/400/220 kV Banaskantha (PG) substation is proposed. In this way, proposed transmission
system shall facilitate transfer of green and clean power through the 400/220 kV Radhanesda
(GETCO) substation with reliability.

3.2 Objective and Benefits of the Project

38. The objective of the project is to facilitate power transfer from the Banaskantha solar
power park to various beneficiaries including Gujarat. In addition, implementation of this project
is likely to generate direct and indirect employment opportunities, promote industrial growth, and
stimulate overall development of the area. Project highlights is given below.

Table 3.1 Project Highlights

a) | Project : | Transmission system for Ultra Mega Solar Power Park
(700 MW) at Banaskantha, Gujarat.
b) | Location of the Project | : | Western Region
c) | Project Cost : | Rs. 155.83 Crores at December 2015 Price Level
(including IDC of Rs. 4.85 Crores)
d) | Commissioning : | Transmission System is proposed to be implemented
schedule within 16 months from the date of investment approval.

39. The above transmission scheme was discussed and agreed in the 40th Standing
Committee Meeting on Power System Planning of Western Region held on 01.06.16 and the
same was ratified in the Regional Power Committee (RPC) meeting of Western region held on
20.01.16.

40. The schematic of the proposed Transmission system is shown at Figure 3.1
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Figure 3.1: Schematic Diagram of the proposed Transmission System ®
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3.3 Scope of Work

41. The complete scope of the transmission system to be implemented under the scheme is
as follows:

Transmission Lines

o 400 kV D/c Radhanesda Pooling Station (GETCO) — Banaskantha (PG) line — 95.00 km
Substation Extension

o 2 Nos. 400 KV Line Bays at 765/400kV Banaskantha (PG) substation
3.4 Location

42. The substations are located in the state of Gujarat as shown in Figures 3.2-3.3 (listed in
Table 3.2).

Table 3.2: Location of Substations

S.No. | Sub-Project State Figure
1 765/400/220 kV Banaskantha Substation (PG) Gujarat Figure 3.2
Gantry point of PG near proposed 400/220/kV Guijarat Figure 3.3
Radhanesda (GETCQO) Substation

8 dotted lines shows under construction network
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43. Table 3.3 indicates details of the proposed Substations.

Table 3.3 Location & Land Use details of Substations

A | Name of Substation Co-ordinates | Land Use of Substation
A1 | 765/400/220 kV Banaskantha | 24° 8°27.18” N | Substation under construction by
Substation (PG) (#) 71°569'46.49’E | PGCIL. The substation area is
enclosed in boundary.
A2 | 400/220kV Radhanesda | 24°31°22.0"N, Barren land identified for substation by
(GETCO) Pooling Substation | 71016'03.4” E | State Govt. Land yet to be transferred
(#) to GETCO.

(#): The project involves interconnection of both substations through a 400 kV D/C line.

Figure 3.3: PG Gantry location at proposed 400/220/kV Radhanesda (GETCO) Substation
13



4.0 DESCRIPTION OF EXISTING ENVIRONMENT

44, The scope of proposed ADB funding involves construction of one transmission line
between 400/220 kV Radhanesda Pooling Station (GETCO) to 765/400/220 kV Banaskantha
(PG) substation and extension of two bays at Banaskantha (PG) Substation. The details of
proposed line is given in Table- 4.1 below:

Table 4.1 Proposed Transmission Line & its Location

Name of Line State Line Length District

400 kV D/c Radhanesda- Banaskantha Guijarat 95.00 km Banaskantha

45, The 400 kV Radhanesda Pooling Substation (GETCO) will be an associated facility once
constructed by GETCO.

4.1 Gujarat State

46. Guijarat is situated on the western coast of the country having the longest coastline. It lies
between 20°07'N - 24°43' N latitude and 68°10'E - 74°29' E longitude. The geographical area of
the state is 196,022 sq. km. which constitutes 5.96 % of the country's geographical area. The
state is surrounded by Pakistan & Rajasthan in North East, by Madhya Pradesh in the East, by
Maharashtra and the Union territories of Diu, Daman, Dadra and Nagar Haveli in the south. The
Arabian Sea is present in the West and South West border of the state.

47. Physiographically the state can be divided into three distinct regions (i) the peninsula (ii)
Kuchchh (iii) the mainland, extending from the Rann of Kuchchh and the Aravalli hills to the river
Damanganga and consists of plains with alluvial soil. The general land use pattern of the State is
given in Table 4.2.

Table-4.2: Land Use Pattern

Land use Areain ‘ 000 ha Percentage
Total Geographical area 19,602

Reporting Area for land utilization 19,069 100
Forests 1,834 9.62
Not available for cultivation 3,723 19.52
Permanent Pasture & other Grazing lands 851 4.46
Land under misc. tree crops & groves 4 0.02
Culturable waste land 1,960 10.28
Fallow land other than current fallows 16 0.08
Current fallows 379 1.99
Net area Sown 10,302 54.02

Source: Land use statistics, Ministry of Agriculture, GOI, 2011-12
411 Banaskantha

48. Banaskantha district is situated in North-West part of Gujarat and lies between 23°02"
and 24°45" North Latitudes and 71°21" and 73°02" East Longitudes. The district is surrounded
by Rajasthan in the North, by Patan and Mehsana in the South, by Kutch district in the West and
by Sabarkantha district in the East. The geographical area of the district is 12,703 sq. km
consisting of 12 talukas.
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Physiography

49, The district can be divided in three main parts — the hilly- mountainous region having high
relief and rugged topography covering parts of Dhanera, Palanpur, Vadgaon and entire Danta
taluka in the east, the piedmont zone all along the periphery of hilly area, and west and
southwest of River Banas the area is flat plain with occasional undulations given rise to by sand
dunes and mounds in the west. The western extension of this plain merges into the marshy area
of Rann of Kutch.

50. Geomorphologically the district can be divided into six sub micro regions on the basis of
physiography, climate, geology, soils and natural vegetation.

a. Vav Sandy Plain: It is mostly sandy plain with an altitude of 100 m above mean sea
level. There are a few small channels, which merge into little Rann of Katchchh. Geologically
area is composed of Alluvium, blown sand etc.

b. Sandy Plain: The region mainly extends over the north and north western parts of the
district bounded by the state of Rajasthan in the north, Banas valley in the east and south and
Vav sandy plain in west. The region has the sloppy gradient, towards the west in which the river
Sukal flows. Geologically area is composed of Alluvium, blown sand etc.

C. Banas Vally: This region extends over the central and south-western part of the district, it
is mainly formed by the Banas River which flows southwesterly direction and ultimately merges
into Rann of Katchchh. Northern part of this region is high in elevation than the south and
western portions. Geologically area is composed predominantly of Alluvium, blown sand etc.

d. Banskantha Aravalli Range: The region spreads over the eastern part of Banaskantha
district, occupying Danta and part of Palanpur and small area of Vadgaon talukas. It is bounded
by the state of Rajasthan from north, Banas Valley from west, Mehsana district from south and
Sabarkantha district from east. This region is highly elevated ranging between 100 and 300 m
above mean sea level. Saraswati River is the main river of the region. Geologically area is
composed Alluvium, blown sand etc

e. Jasor Chhotila Hills: The region lies in Dhanera and Palanpur taluks and is enclosed by
the state of Rajasthan from three sides while Banaskantha Aravalli range makes its limit in the
south. It is actually disrupted part of Aravalli range by the Banas valley. It is an undulating terrain
with an elevation of 300 m above mean sea level and is covered by forest. Geologically this
region is mainly composed of Eranpura granite formation.

f) Umardasi — Sarawati Plain: This region mainly extends over the south — eastern part of
Banskantha district covering the taluks of Palanpur and Vadgaon. It is bounded by Banas valley
in the west and north, Banaskantha Aravalli range in the east and Mehsana district in the south.
This region is formed by the Umardasi and Saraswati River and having an elevation of 100 m
above mean sea level. Geologically area is composed of alluvium, blown sand etc

Climate
51. The climate of Banaskantha district is characterized by a hot summer and dryness in the
non rainy seasons. The cold season extends from December to February and is followed by the

hot season from March to May. The monsoon season is from June to September. October and
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November form the post monsoon season. The average annual rainfall is around 614 mm.
Water Resources

52. The surface water resources of the district are very limited. There are no perennial rivers
flowing through the district. Banas, Sipu, Saraswati, Arjuni, Umaradasi, Luni and Ladabi rivers
constitute the main river network of the district. Groundwater is the main source of irrigation.
Important irrigation schemes (Table 4.3) of the district are as follows:

Table 4.3 Medium & Major Irrigation Schemes (000 hectares)

Sr. Name of scheme Ultimate Potential created| Balance

No Irrigation upto March '06 | Irrigation
Potential Potential

1 Mukteshvar Irrigation Project| 6.186 6.186 -

2 Sipu Reservoir Project 16.00 16.00 -

3 Hadmatiya Irrigation Scheme | 0.792 0.792 -

4 Dantiwada 44.52 44 .52 -

Source: Irrigation Department, Palanpur 2013 (Reproduced: Government of India Ministry of Water Resources Central Ground
Water Board, Ground Water Scenario Banaskantha District, Gujarat, 2013)

Irrigation - Area Irrigated by different Sources

53. The area irrigated by different sources in the district is presented in Table-4.4, which
indicate that tubewells are the main source of irrigation in the district.

Table-4.4 Area irrigated by different sources (00 hectares)

S No. | Source Area irrigated S No.| Source Area irrigated
1 Govt. Canals 1950.36 6 Tubewells(Electrified) | 240

2 Tanks 237 7 River Lift

3 Wells 8 Other (Adbsnds Lift) | 290

4 Wells (Electrified) 212 9 Net Irrigated Area 466

5 Tubewells 10 Gross Irrigated Area | 474

Source: Irrigation Department Palanpur 2013 (Reproduced: Government of India Ministry of Water Resources Central Ground
Water Board, Ground Water Scenario Banaskantha District, Gujarat, 2013)

Ground Water Scenario

54. Hydrogeology - Precambrian hard rocks, semi-consolidated Mesozoic and tertiary
formations and unconsolidated quaternary alluvial deposits form multi-layer aquifer system in the
district. Groundwater occurs both under phreatic and confined conditions, however its
development is restricted depending upon the aquifer geometry and yield characteristic of
individual aquifer and/or ground water quality of the formation water.

55. Ground water in fissured formation (Hard rock): The north-eastern part of the district
is mainly occupied by metasediments and Post Delhi intrusives. The occurrence and movement
of ground water is governed by secondary porosity i.e. thickness and extent of weathering and
size & interconnections of fractures/joints.

56. These formations generally do not form very good aquifer system. The depth of dugwells
ranges from 15-30 mbgl and of borewells ranges from 100-200 mbgl. Depth to water level in the
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dug wells varies from 5 -14 mbgl and in borewells from 15 to 60 mbgl. The successful borewells
drilled so far, yielded in the range of 30- 1036m3 /day with an average yield of 240m3/day.

57. There is a strong evidence indicating presence of potential fracture zones at the depth
below 100 m, however contribution of yield to the total yield from these zones is about 15-30% in
general except at suitably identified locations i.e Karanpur in Danta taluka where contribution of
yield from potential deeper zones is more than 75%.

Mineral Resources
58. The district is rich in respect of minerals resources mostly minor category minerals. The
important minerals in the district are like marble Block, Rubble, Lime stone, Granite Block, Granit

rubble, Court zite ordinary sand etc. (Table 4.5)

Table 4.5 Production of Mineral in 2010-11

IS.N.  |[Name of the Mineral IProduction In Tones
Major Mineral
1 [ Nil | -
Minor
1. Marble Block 194709
2. Rubble 453141
3. Building Stone 695239
4. Limestone 85069
5. Ordinary sand 1810981
6. Granite Block 5848
7. Rubble 1352
8 Quartzite 151202
Total 3397541
Source: Dept of Mines & Geology, Palanpur, 2011
Soil
59. In Banaskantha district major part of the soils are sandy in nature. In general the soils are

poor to medium in fertility and water retention capacity. Most soils have good aeration, porosity
and permeability. The hydraulic conductivity of the soils ranges from as low as 0 for saline and
alkali soils in the western part to more than 7cm/hr for calcareous sandy soils in the north and
west. Soils of the district fall in five broad categories as below.

1) Saline and alkali soils: These are typically deep, grey calcareous sandy clay loams of
low permeability.

Il) Calcareous sandy loams: These are generally Deep, light grey or brown sandy loams of
moderate to good permeability and drainage.

lll) Calcareous sandy soils: These are mostly pale yellow and brown sands & loamy sands
of good depth and high permeability.

IV) Non calcic brown soils: These are characterised by pale brown to brown deep loamy
sands and sandy loams of adequate to good permeability.

V) Non calcic red brown soils: These are of mixed colluvial and alluvial derivations from
rocks of the Aravali system. Mostly deep loamy sands to sandy loams with adequate to
good hydraulic conductivity.
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Ecological Resources

60. The recorded forest area of the Guarat state is 21,647 sq. km which constitutes 11.04%
of the geographic area of the State and 2.80% of India’s Forest Area. According to legal status,
Reserved Forests (14373 sq km.) constitute 66.40%, Protected Forests (2886 sq km.) constitute
13.33% and Un-classed Forests (4388 sq km.) constitute 20.27% of the total forest area. Main
Forest types occurring in the State are Tropical Moist Deciduous Forest, Tropical Dry Deciduous
Forest, Northern Tropical Thorn Forest and Littoral & Swamp Forest. Based on interpretation of
satellite data, total forest cover is 14,653 sq. km which is 7.48% of State’s geographical area. In
terms of forest canopy density classes, the State has 376 sq. km very dense forest, 5,220 sq. km
moderately dense forest and 9,057 sq. km is open forest (Fig 4.1).

Figure 4.1: Forest Cover Map of Gujarat
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Source: India State of Forest Report 2015

61. The recorded forest area of the district is 840 sq.km. which is 8.52% of the district's
geographical area. Out of the total 840 sq.km forest cover, moderate dense forest constitutes
369 sq. km. and remaining are open forest. There is no major forest product, Minor forest
products like, Tendu leaves, Mahuwa flowers, Bamboo, Neem seeds, Honey and Herbal
medicines etc.

62. By adopting careful route selection technique, forest involvement along route of proposed
transmission line has been completely avoided thereby minimizing ecological disturbance.

Protected Areas

63. Gujarat has 28 Protected Areas (PA) including 23 Wildlife Sanctuaries, 4 National Parks
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and 1 conservation reserve covering an area of 17,099.93 sq.km which constitutes 8.61
% of geographical area of the state. Though, the geographical area of Gujarat is only
5.9% of the total area of India, it contributes 11.37% (17099.93 sq. km.) area to the total
PA (148532 sg.km) of the country. Out of the total 17099.93 sq.km. of PA, only 4640.58
sq.km. 27.45% is forest land of various categories, whereas larger contribution is from
non-forest ecosystems including mainly the saline deserts [124559.92 sq.km. i.e.73.71%
of the total PA].

64. Figure 4.2 shows the location of National Parks and the wildlife sanctuaries in Gujarat
State.

Figure 4.2:  Wildlife Protected Areas in Gujarat State
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65. Some extremely rare wildlife dwells in Gujarat. The Asiatic Lion is found only in Gir. The
Wild Ass in the Rann of Kutch, the rare Great Indian Bustard in the bird reserves, the world's only
Four-horned Antelope and the Black Buck are some other valued species protected in Gujarat.

66. None of the proposed sub-projects are located inside or near or passing through the

designated core and/or buffer zones of national parks, sanctuaries, biosphere reserves, and
reserved forests.
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Human and Economic Development
Demography

67. As per 2011 census, the population of Banaskantha district is 31,20,506, which
constitutes 5.16% of Gujarat’s population. Sex ratio of the district is 938 females for 1000 males.
Average literacy of the district stands at 65.32%, while male and female literacy figures are
78.15% and 51.75% respectively. The district has a population density of around 290 persons
per square kilometer.

Agriculture

68. Banaskantha contributes significantly to Agricultural production in the state. It is the
largest producer of potatoes and one of the leading producers of Isabgul (Psyllium husk) in the
country. Bajri, Maize, Tobacco, Castor oil and Jowar are the major crops of the district. Apart
from Isabgul, other spices like Fennel, Fenugreek and Cumin are also produced in the district.
Industries

69. Agro & Food processing, Tourism, textile and mineral based industries (ceramics) form
the major industrial base of the district. The district ranks 1st in the production of vegetable oil in
the state. A significant number of Medium & Large Scale Industries (MSI & LSI) in Banaskantha
district are engaged in the production of granite, marble blocks, cement and Food Processing.
Some of the prominent names are Shreeji Granite, Tirupati Marbles Ltd, Shri Ram Cement,
Guijarat Agro Industries, Royal proteins etc. There are seven small-scale industries (SSI) clusters
in the state; 3 in Palanpur taluka, 2 in Vadgam taluka and one each in Danta and Deesa talukas.
The textile clusters located in Palanpur and Vadgam talukas together consists of 397 units. The
diamond processing cluster located in Palanpur and Deesa has 104 units, while 48 units are
present in ceramic cluster present at Danta. See Table 4.6 below.

Table 4.6 Industrial Status of Banaskantha District

S.No. | Head Unit Particulars

1. Registered Industrial Unit Nos. 524

2. Total Industrial Unit Nos. -

3. Registered Medium and Large Unit Nos. 15

4. Estimated Avg. No. of Daily Worker Employed in Sma No. No data-
Scale Industries

5. Employment in Large and Medium Industries No. 1200

6. No. of Industrial Area 06

7. Turnover of Small Scale Industries NA

8. Turnover of Medium and Large Scale Industries NA

Source: Brief Industrial Profile of Banaskantha District, Golndia, Ministry of Micro Small and Medium Enterprises, 2013
41.2 Seismology in Gujarat

70. As per Indian Seismic Zone Map, Guijarat region lies in three zones- Zone lll, IV and V.
Kachchh region (about 300 km x 300 km) lies in zone V where earthquakes of magnitude 8 can
be expected. A belt of about 60-70 km width around this zone covering areas of North
Saurashtra and areas bordering Eastern part of Kachchh lie in zone IV where intensity VIII can
be expected mainly due to earthquakes in Kachchh and some local earthquakes along North
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Kathiawar Fault in Northern Saurashtra. The rest of Gujarat lies in zone Il where intensity VII
earthquakes can be expected due to moderate local earthquakes or strong Kachchh
earthquakes.

71. The estimated mean taluka earthquake peak ground acceleration (PGA) zonation for a
100-year return period is presented in the Figure 4.3. All of Kachchh, almost the entire coastline
of northern Saurashtra that adjoins Kachchh and a small area in Patan district fall into the very
sever intensity zone over a 100-year return period. The cities of Ahmedabad, Bharuch, Rajkot,
and Bhavnagar fall into the severe intensity zone, while Bhuj and Jamnagar fall in the very
severe intensity zone over this time frame.

Figure 4.3:  Gujarat Earthquake Hazard Risk Zonation Map

Gujarat Earthquake Hazard Risk Zonation: 100-year return period
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5.0 ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
5.1 Project's Area of Influence

72. The project’s area of influence covers the project sites and the associated facilities. Direct
impacts result from the components as follows:

400 kV D/c Radhanesda (GETCO) - Banaskantha line (PG) — 95.00 km
73. Associated facilities, as defined by ADB's SPS 2009 (Appendix 1, para. 6, p.31), "are not
funded as part of the project (funding may be provided separately by the borrower/client or by
third parties), and whose viability and existence depend exclusively on the project and whose
goods or service are essential for successful operation of the project..."

74. Within this context, the proposed 400 kV Radhanesda Pooling Substation of GETCO will
be an associated facility.

75. Figure 5.1 presents the project’s area of influence.

Banaskantha 400KV D/C Rad_hanesda
substation (PG) substation(GETCO)

v

Direct Impact Area Associated Facility

Figure 5.1 Project’s area of influence

5.2 Impacts and mitigation measures due to location and design

76. Environmental impacts of transmission line projects are mostly localized to the right-of-
way (RoW) and can be minimized by careful route selection. To get the latest information and
further optimization of route selection, modern survey techniques/tools like GIS, GPS, and aerial
photography are also applied. The availability of various details, constraints like topographical
and geotechnical details, forest and environmental details, etc. help in planning the effective
mitigation measures including engineering variations depending upon the situation of the sites.
All possible measures have been taken during the finalization of route alignment for the
proposed transmission systems. However, due to the peculiarity in terrain and demography of
the area, some residual environmental impacts occur as described below:

77. Distance from various receptors such as schools, hospitals, community centers, houses,
national highway, temples etc. is give in Table 5.1 below:
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Table 5.1: Approximate distance of subprojects from sensitive receptors*

Sl. [Name of Distance | Distance| Distance |Distance Distance Distance | Previous Land
No.|Substation |from from from from project |from from Use/Area
houses, |project |project site to National Health
other site to |site to Community |Highway or |Facilities
facilities | schools | Temple | market major road
etc. or railways
1 2 3 4 5 6 7
1 |765/400/220]1 300 m | 1000 m | Temple |The proposed| Locationis | 1400 m Barren
kV (Govt 1500 m |land is | just adjacent Government
Banaskanth School) located at| to Mudetha — land
a Substation Mudetha Ariniwad Size of land —
(PG) village in| Road which 167 acre
Banaskantha | connect NH-
district. 14 ata
distance of
Co-ordinates: | 1.4 km. No
24°8°27.18” N new
71°69°46.49”E| approach
road is
required
2 |Gantry Point| Border None None Major Nearby |SH-63 at a| None PG Gantry on
of PG near camp Town Tharad |distance  of barren
400/220 kV | 700 m — approx. 12 |approx. Government
Radhanesd km 10 km land. substation
a (GETCO) land yet to be
Substation transferred to
GETCO by
State Govt.

* Safe distances from the facilities shall be maintained as per CEA (Measures relating to safety and electric
supply), Regulation, 2010.

(i)

78.

Land value depreciation

Based on experience, land prices are generally expected to rise in the areas receiving

power. Generally transmission lines pass through uninhabited area, agriculture fields and
forests, where the land use is not going to change in foreseeable future. Therefore, the value of
land will not be adversely affected to a significant degree.

(ii)

79. As per the policy of route selection, only that route alignment is finalized which avoids all
the historical and cultural monuments. As per the preliminary assessment carried out during
finalization of route alignment in consultation with State Revenue authorities and Archaeological
Survey of India (ASI), no such monuments are coming in the proposed route alignments.
Moreover, utmost care shall be taken during detailed survey to avoid such areas. However,
during excavation, if any treasure, archaeological artifacts are found the same shall be intimated
in writing to Collector/Archaeology department as per the provisions of Section - 4 of “Indian
Treasure Trove Act, 1878 as amended in 1949”. The Collector shall initiate further action for its
safe custody or its shifting to Treasury/ Secure place. The construction activity may be
suspended temporarily during this process.

Historical/cultural monuments/value
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(iii) Encroachment into precious ecological areas

80. All precautions have been taken to avoid routing of transmission line through forest and
ecologically-sensitive areas such as national parks and sanctuaries. The route of the proposed
transmission line have been finalized in consultation with the Forest Department to ensure that
forest areas have been completely avoided.

81. As per preliminary survey/assessment, 95.00 km line route of proposed 400 kV D/c
Radhanesda (GETCO) - Banaskantha (PG) line has been aligned in such a manner that it does
not involve any forest area & any protected areas.

82. However, exact involvement of forest stretch shall be known only after detailed survey
and finalization of route alignment. Under the Forest (Conservation) Act 1980, prior approval
from the MoEF&CC shall be obtained for affected areas classified as forest that will be
traversed by the transmission line after detailed survey and finalization of route through forest
area in consultation with local forest authorities.

(iv) Encroachment into other valuable lands
83. Impacts on agricultural land will be restricted during the construction phase and when
large-scale maintenance measures are required during the O & M phase. Some stretch of the

transmission line will pass through agricultural fields. Agricultural land will be lost at the base of
the tower, which is estimated to be about 0.2-1.0 sq.m. per average farm holding (Figure 5.2)

Figure 5.2 Typical plan of Transmission tower footings
Source: ESPP 2009, Appendix XVI
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84. It is estimated that for 400 kV D/c Radhanesda (GETCO) - Banaskantha (PG) line (95.00
kms) a total of 257 towers will result in a total land loss of approx. 257 sq.m. or 0.0257 ha. of
land which is negligible and will not adversely affect the land holding.

85. As per existing law, land for tower and right of way is not acquired and agricultural
activities are allowed to continue after construction activity and POWERGRID pays
compensation for all damages and will also pay compensation towards diminishing land value
for area under tower base as well as ROW as per recent guidelines issued by MoP, GOI on 15"
October 2015.

86. In areas where lines will traverse agricultural land, compensation will be paid to owners
for any crop damage incurred as a result of construction activities. POWERGRID field staff will
consult affected villagers and local revenue department and apprise them about the project and
tower location, which shall be erected in the agricultural land. The Revenue Department, after
evaluating the loss due to construction activity and productivity of land, will calculate the amount
of compensation that will be paid to farmers.

87. Agricultural activities will be allowed to continue following the construction period. If
bunds or other on-farm works are disturbed during construction or maintenance works, they will
be restored to the owner's satisfaction following cessation of construction or maintenance
activities.

88. In the event that private trees are felled during construction or maintenance operations,
compensation will be paid to the owner(s) in an amount determined by the estimated loss of
products from the tree over an eight year period (for fruit bearing trees). It is estimated that a
total of 5800 of trees is likely to be affected due to construction of said line® (refer Table-5.2).
The major species of trees found in the subproject area are Neem (Azadirachta indica) Babool
(Acacia nilotica) and other Thorny Bushes.

Table 5.2: Total Number of Trees

Details Trees in Private Area Trees in Govt Area Total
(Numbers) (Numbers)
400 kV D/c Radhanesda- 5,600 200 5,800
Banaskantha line

89. Agricultural lands under private ownership will be identified, and in accordance with
normal POWERGRID procedures compensation will be paid to the affected villagers. The
procedure for providing trees/crops compensation' is described in Annexure-1.

90. Budgetary provision of Rs 14.93 lakhs is made in the project cost estimates to meet
Environment Management and Monitoring Costs are provided in Annexure- 2.

(v) Interference with other utilities and traffic

91. As per regulations enacted by Gol, it is mandatory for POWERGRID to seek clearance
from the Department of Railways and Telecommunications prior to construction, and wherever

° Above trees are tentative and based upon preliminary survey of said line and shall be calculated exactly after
detail/check survey.
"% Discussed in detail in Compensation Plan for Temporary Damages (CPTD) Report

25



necessary, from the aviation authorities that are likely to be affected by the construction of the
transmission lines.

92. Transmission lines affect nearby telecommunication circuits by causing electrical
interference. A standing committee -- Power Telecom Co-ordination Committee (PTCC) has
been constituted by Gol to plan and implement the mitigating measures for the induced voltage
which may occur to nearby telecom circuit and suggest necessary protection measures to be
adopted. PTCC suggests measures like rerouting of the telecom circuits, conversion of
overhead telecom circuits into cables, etc. to minimize the interference.

93. The cost of such measures is determined by PTCC and is shared by POWERGRID and
the Telecom Department on the basis of prevailing norms and guidelines. Though the exact cost
to mitigate the impacts of induction in neighbouring telecom circuits would vary from case to
case, the cost on an average works out to be INRs 50,000/per km for POWERGRID. Provision
to meet these expenses has been made in the cost estimate.

94, Wherever transmission line crosses the railways, clearance is taken from that
department. In general, the power transmission system is planned and executed in such a way
that adequate clearance is maintained between transmission lines on the one hand, and
railways, civil aviation and defense installations on the other. Wherever the transmission lines
pass near the airports, the towers beyond specified height are painted in alternate orange and
white stripes for easy visibility and warning lights (aviation) are placed atop these towers.

95. The main approach road for accessing the construction sites are either through National
Highways, i.e. NH-14 & NH-15 or through other State/Village roads bifurcating from these
National Highways. The volume of traffic on these roads is found to be of low to medium
intensity. Therefore, possibility of any steep rise in volume of traffic due to mobilization for said
projects is not envisaged.

(vi) Interference with drainage pattern

96. As the transmission lines are constructed aerially and the blockage of ground surface is
limited to area of tower footings, which is very small, there is little possibility of affecting
drainage pattern. However, management measures as specified in EMP (refer clause - 5 & 12)
like appropriate siting of towers shall be undertaken during detailed alignment survey and
design to avoid any incidence of flooding hazards of loss of agricultural production due to
interference with drainage patterns or irrigation channels.

97. In the infrequent instances where the natural flow/drainage is affected, flow will be
trained and guided to safe zones. In the instant scheme, no tower will be placed in the river bed
as there is no major river crossing in the proposed transmission line. Further, substations are
located in plane terrain and hence no effect on drainage of the area is envisaged particularly
with adequate arrangement of drainage built in all substation design.

(vii) Escape of polluting materials

98. The equipments installed on lines and substations are static in nature and do not
generate any fumes or waste materials. However, detailed specification with respect to
equipment design and substation sewage design has been included in tender document to
avoid any incidence of land and water contamination. Apart from this, solid waste like packing
materials, cables, aluminum conductor, sand, aggregate material, cements and steel generated
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during construction is carefully handled and removed from site. To avoid contamination of
ground water/land from leakage of transformer oil, an oil sump is constructed below each
transformer to collect any oil during change over or leakage. Oil sump is a part of standard
design criteria for transformer foundation.

(viii) Explosion/fire hazards

99. During the survey and site selection for transmission lines and sub-stations, it has been
ensured that these are kept away from oil/gas pipelines and other sites with potential for
creating explosions or fires.

100. Fires due to flashover from lines can be a more serious problem in forest. However,
adequate safety measures shall be taken to avoid such incidence and has been included in
EMP (refer clause - 15, 23 & 52). Besides this forest authorities also incorporate measures like
making fire lines to prevent spreading of fire in the affected forest area. Apart from this, state of
art safety instruments are installed in the substations on both the ends so that line gets tripped
within milliseconds in case of any fault.

(ix) Accelerated use of resources for short-term gains

101. The project components will not be making use of any natural resources occurring in the
area during construction as well as maintenance phases. The construction materials such as
tower members, cement etc. shall come from factories while the excavated soil shall be used for
leveling and backfilling to restore the surface. During construction of line, very small quantity of
water is required which is met from nearby existing source or through takers. Hence, it may be
seen that the activities associated with implementation of subject project shall not cause any
accelerated use of resources for short term gain.

(x) Endangering of species

102. No endangered species of flora and fauna are found to exist within the areas affected by
the project components. The location of project with respect to nearest protected areas is shown
as Map 1a & 1b. Table-5.3 below provides details about distances of nearest National
Parks/Wildlife Sanctuary (WLS) from project components:

Table 5.3: Distance from WLS and National Parks from subprojects

SI.N. Name of Protected Area Minimum Distance from line/substation
1 Jessore Sloth Bear Sanctuary | Approx. 44.5 km from proposed Banaskantha
substation/line (Map-1a).

2 Balaram Ambaji Sanctuary Approx. 52 km from proposed Banaskantha
substation/line (Map-1b).

(xi) Promoting undesirable rural to urban migration
103. The project components will not result to loss of land holdings that normally trigger

migration. It also does not involve acquisition of any private land holdings. Hence, there is no
possibility of any migration.
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5.3 Impacts and mitigation measures during construction phase
(i) Clearing of vegetation

104. During construction of transmission lines, clearing of vegetation will be done along the
RoW. With the development of innovative tower design, RoW requirements have been reduced
from 85 m to 64 m for 765 kV and from 52 m to 46 m for 400 kV D/C line. Apart from this,
installation of pole type structure for 400 kV transmission line in densely populated urban area
has not only reduced the RoW and base width requirement, but also improved aesthetics
compared to the conventional lattice type structure. Schematic map depicting area of influence
by 400 kV line is enclosed as Map-2.

105. |If forest areas are encountered, clearing of vegetation along the RoW will be done under
the supervision of the Forest Departments''. Low canopy seed trees and shrubs will be spared
during vegetation clearing if they do not interfere with tower erection and line installation. The
wood harvested will be sold by the Forest Department to interested parties and will retain the
sale proceeds. For 400 kV line, three-meter wide strips under each conductor will be cleared
and maintained as maintenance rows, but the remaining area will be allowed to regenerate.
Lopping of trees to maintain line clearance for safety will be done also under the direction of the
Forest Department. POWERGRID will provide construction crews with fuel wood or alternative
fuels as a precaution against collection of fuel wood from nearby forest.

(i) Uncontrolled silt runoff

106. During construction limited quantity of excavated material will be generated from tower
foundations and bay extension in substation. However, adequate measures shall be taken to
store excavated materials properly for leveling and refilling after construction is over. In case of
hill slopes and erosion prone soils, internationally accepted engineering practices including bio-
engineering techniques, wherever, feasible shall be undertaken to prevent soil erosion. Hence,
uncontrolled silt run off is not anticipated.

107. The proposed transmission line does not involve any river crossings. Normally as per
practice, POWERGRID takes all possible efforts to avoid placing of tower in the river bed while
crossing the river. In case, complete avoidance is not possible, due precaution to minimize
impact on river ecology shall be undertaken. Apart from these measures, practices such as
construction during lean period, dredging by using anti-turbidity technology, driver pre-cast pile
technique etc. shall be used to reduce all possible impact on aquatic flora and fauna.

(iii) Erosion hazards due to inadequate provision for resurfacing of exposed areas

108. Most of the excavated materials from the foundation (more than 90%) are being used for
leveling & re-filling and remaining materials are disposed properly as detailed out in EMP (refer
clause - 25, 26 & 28). Adequate measures are taken to re-surface the area where excavation
works are done. Topsoil disturbed during the development of sites will be used to restore the
surface of the platform. Infertile and rocky material will be dumped at carefully selected dumping
areas and used as fill for tower foundations. In hill slopes and erosion prone soils, internationally
accepted engineering practices including bio-engineering techniques, wherever, feasible shall
be undertaken to prevent soil erosion, thereby, reducing the possibility of any erosion of

" |S: 5613, 1989, Bureau of Indian Standards, Code of Practice for Design, Installation and Maintenance of

Overhead Power Lines.
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exposed area due to construction activity.
(iv) Nuisance to public/ nearby properties

109. During the site selection, due care was taken to keep the transmission line and
substation away from settlements. Further, all the construction activities will be undertaken
through the use of small mechanical devices such as tractors and manual labour, therefore,
nuisance to nearby properties from the use of heavy equipment and vehicles, if any, is not
expected.

110. Impacts on air quality, noise level and vehicular emissions are not major issues with
transmission project, their control and management measures have been mentioned in the EMP
and protection of environment is a part of contract conditions (Annexure-3).

(v) Interference with utilities, traffic and blockage of access way

111. Transportation of construction materials will be mostly through road network. Access to
the site will be along existing National/State highway or village paths. Minor improvements to
paths may be made where necessary, but no major construction of roads will be needed either
during construction or as a part of maintenance procedures. In case, access road is not
available at some places, existing field/path may be utilized and compensation for any damage
to crop or field is paid to the owner.

112. As and when a transmission line crosses any road/ railways line, adequate care/caution
is taken so as not to cause any hindrance to the movement of traffic. Stringing at the
construction stage is carried out during lean traffic period in consultation with the concerned au-
thorities and angle towers are planted to facilitate execution of work in different stages.

113. POWERGRID will follow all applicable standards concerned with safety for transmission
and erection of Substation. These include IS: 5613 — recommendation on safety procedures and
practices in electrical work as per CEA (Measures relating to Safety and Electric Supply)
Regulation, 2010 notified in the Gazette on 20™ Sept. 2010 (Annexure - 4). Apart from this,
safety precaution like barricading of work area and placement of visible signage shall be
undertaken to avoid any unforeseen incident. Furthermore, speed restrictions are imposed on
project vehicles in Project/Habitation areas. Moreover, the construction activities associated with
Transmission Line projects are not so extensive and only limited excavation is involved in tower
foundations. As such, the volume of traffic and movement of construction vehicles laden with
construction materials is quite limited and don’t pose any safety hazards for local population as
well as increase in road accidents. The construction activities in substation area are always
undertaken in enclosed/confined areas.

(vi) Inadequate resurfacing for erosion control

114. The proposed line will be constructed mostly in plain area where erosion problem is not
anticipated. However, if due to terrain at some points, transmission towers may be placed on
slopes and erosion-prone soils, internationally accepted engineering practices will be
undertaken to prevent soil erosion. This will include cutting and filling slopes, wherever
necessary while the back cut slopes and downhill slopes will be treated with revetments.

115. Adequate steps shall be taken to resurface the area after construction. Wherever sites
are affected by active erosion or landslides, both biological and engineering treatment will be
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carried out such as provision of breast walls and retaining walls, and sowing of soil-binding
grasses around the site. Construction works are generally undertaken in dry/non-monsoon
period to prevent soil erosion. Since the proposed line is mostly passing through plain area,
such problems are not anticipated.

(vii) Inadequate disposition of borrow areas

116. Transmission tower & line bays foundations involve excavations on small scale basis
and the excavated soil is utilized for back-filling. Hence, acquisition/opening of borrow area is
not needed.

(viii) Protection of worker's health and safety

117. All health and safety issues and its management aspects are integral part of
project/contract specific safety plan (Annexure- 5) which is also part of contract condition.
Various aspects such as work and safety regulations, workmen's compensation, insurance are
adequately covered under the General Conditions of Contract (GCC), a part of bidding
documents.

118. Project is executed as per the approved plan and is regularly monitored by dedicated
Safety personnel. Moreover, for strict compliance of safety standard/plan a special provision as
a deterrent has been added in the contract which provides for a heavy penalty of Rs.10 lakhs for
each accidental death and Rs1.0 lakh/each for any injury and is deducted from the contractor’s
payment and paid to the deceased/affected family (refer Annexure — 3)

119. POWERGRID maintains safety as a top priority and has framed guidelines/checklist for
workers’ safety as its personnel are exposed to live EHV apparatus and transmission lines.
These guidelines/checklists include work permits and safety precautions for work on the
transmission lines and substations both during construction and operation (Annexure - 6) and
are regularly monitored by site in-charge.

120. In addition, training will be conducted for workers on fire-fighting and safety measures.
Safety tools like helmet, safety belt, gloves etc. will be provided to workers in accordance with
the Safety Manual. First aid facilities will be made available to workers, and doctors will be
called in from nearby towns when necessary. The number of outside (skilled) labourers is
expected to be about 25-30 people per group and remaining workforce of unskilled labourers
will be comprised of mostly local people. As per policy/norms preference shall be given to the
eligible local labor having required skills a specific clause has been incorporated in contract
conditions (refer clause- 22.2.1 of GCC of Standard Bidding Document) for compliance of same
by Contractor.

121.  Workers are also covered by the statutory Workmen (Compensation) Act. Regular health
checkup will be conducted for construction workers. The construction sites and construction
workers’ houses will be disinfected regularly, if required. In order to minimize/checking of spread
of socially transmitted diseases such as HIV/AIDS, etc. POWERGRID will conduct awareness
building programs on such issues for the construction workers.

54 Impacts and mitigation measures during operation phase

(i) O&M staff/skills less than acceptable resulting in variety of adverse effects
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122. The Operation and Maintenance (O&M) program in POWERGRID is normally
implemented by substation personnel for both the transmission lines as well as substations. For
long distance transmission lines such as this project, there are monitoring/maintenance offices
which are located at various points en-route. Monitoring measures include patrolling and
thermo-vision scanning. Thermo-vision scanning is done using thermo-vision camera which
used to measure the temperature of distant objects without any direct contact. It provides
thermal information of every point in the entire image. Thermovision cameras are used for
online condition monitoring of equipment. Generally, hotspot is developed due to internal fault
inside an instrument on account of excessive stress/ loose connections. The same can be
detected through Thermovision Camera and corrective action can be taken. Thermovision
camera is very useful in detecting loose connections of bolted joints of transmission/ distribution
lines, Electrical panels etc.

123. The supervisors and managers entrusted with O&M responsibilities are trained for
necessary skills and expertise in handling these aspects. A monthly preventive maintenance
program is carried out to disclose problems related to cooling oil, gaskets, circuit breakers,
vibration measurements, contact resistance, condensers, air-handling units, electrical panels
and compressors. Any sign of soil erosion is also reported and rectified. Monitoring results are
published monthly, including a report of corrective action taken, and a schedule for future action.

(i) Noise and vibration nuisance

124. The equipment installed at substations are mostly static and are designed to keep the
noise level within the permissible limits of 85 dB as per Indian standards 7194. POWERGRID
had monitored noise/sound levels at different places in and at around reactor and transformer.
The noise levels reported during normal operating conditions ranged from 60 dB to 70 dB at 2 m
from the equipment.

125. To contain the noise levels within the permissible limits in case of exceedances,
measures such as providing sound and vibration dampers, and rectification of equipment will be
undertaken. Planting of sound-absorbing species like Casuarinas, Tamarind, and Neem will be
done at the substations to reduce the sound level appreciably. It was reported that a belt of
trees dense enough can reduce noise levels by as much as 6-8 dB for every 30 m-width of
woodland."

(iii) Escape of polluting materials

126. Equipment that will be installed on transmission lines and substations are static in nature
and do not generate any fumes or waste materials.

(iv) Blockage of wildlife passage

127. Transmission lines are constructed aerially and usually run above 8.8 m-13 m (Ground
Clearance for different Voltage 400 kV — 765 kV) from ground level. The blockage of ground
surface is limited to the area of tower footings which are very small and are placed far away
from each other.

128. Areas that will be traversed by the subject line are mostly dry agricultural and barren
land. Since there are no protected areas, migration path of wildlife exist near the subproject

2 R. E. Leonard and S. B. Parr, “Tree as a Sound Barrier,” Journal of Forestry, 1970.
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project locations, possibility of any disturbance to wildlife is not anticipated. Another
phenomenon reported in some places viz. Bird hit/electrocution by electric lines during landing
and takeoff near the water bodies, fly path of birds is also not envisaged in the instant case due
to routing of line away from such areas.

(v) Environmental aesthetics

129. Normal spacing between the towers is approx. 300-400 m. This spread is not expected
to cause visual aesthetics of the localities particularly when it is ensured to route the lines as far
away from the localities as possible. POWERGRID takes up plantation of trees to buffer the
visual effect around its substations and to provide better living conditions.

130. Whenever POWERGRID considers it appropriate, discussions will be held with local
Forest Department officials to determine feasibility of planting trees along roads running parallel
to transmission lines to buffer visual effect in these areas. In addition, towers may be painted
grey or green to merge with the background.

(vi) Exposure to electromagnetic fields (EMF)

131. There have been some concerns about possible increased risk of cancer from exposure
to electromagnetic radiation from overhead transmission lines and researches have been
undertaken worldwide. A World Health Organization (WHO) review was held in 1996 as part of
an international EMF Project and concluded that - “from the current scientific literature, there is
no convincing evidence that exposure to radiation field shortens the life span of humans or
induces or promotes cancer.”

132. No EMF exposure guidelines have been drawn in India although exposure guidelines
have been drawn up outside of India such as the State Transmission Lines Standards and
Guidelines (USA), International Commission on Non-lonizing Radiation Protection (ICNIRP); US
National Council on Radiation, the American Conference on Government and Industrial
Hygienist (ACGIH).

133. The magnetic field below 400 kV overhead power transmission lines is estimated at a
maximum value of 40 micro Tesla (uT). The ICNIRP guidelines present limiting exposure to
EMFs, although it adds that the levels quoted should not be interpreted as distinguishing ‘safe’
from ‘unsafe’ EMF levels. The ICNIRP guideline for the general public (up to 24 hours a day) is
maximum exposure levels of 1,000 mG or 100 p T.

134. The impact of EMF is also dependent on the duration of exposure and therefore no
significant adverse impact is envisaged. POWERGRID complies with international norms for
field strength limits which are certified by Power Technologies Inc, USA.

135. POWERGRID is following the approved international standards and design, which are
absolutely safe. Based on the studies carried out by different countries on the safety of EHV
lines in reference to EMF affect POWERGRID have also carried out such studies with the help
of PTI, USA and CPRI, Bangalore on their design. The studies inferred that the POWERGRID
design are safe and follow the required international standard (for details refer Annexure- 7).

136. Additionally, in order to, ascertain the actual value of EMF, studies by independent as
well as in house agencies were carried out. From the studies, it is evident that values of EMF
are well within the limits prescribed by ICNIRP for continuous exposure. Since, residential areas
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are mostly avoided during routing of line, the chances of continuous exposure are remote. The
values are presented in Table- 5.2 below:

Table 5.4: EMF in POWERGRID lines

Sl. Name of Maximum Value ICNIRP Limits Name of the | Remarks
No Line Electric | Magnetic |Electric [Magnetic | Agency (Date
Field Field (uT) Field [Field (pT) of Study)
(kV/m) (kV/m)
1 400 kV S/C 2.5 -- 5 100 CPRI, All
2 400 kV D/C 3.5 -- 5 100 Bangalore & | readings
Osmania at 1.8
University, meter
Hyderabad height.
(Aug’2000)
3 400 kV 3.7 2.32 5 100 Corporate
Ballabhgarh- Technology
Maharanibagh Deptt.(CTD)
PGCIL
(Feb’2012)
4 400 kV DI/C 4.8 2.84 5 100 CTD, PGCIL
Bhiwadi- (Feb’2012)
Agra
5 400kV 3.2 5.04 5 100
Hyderabad-
Ramagundam
(vii) Hazardous Waste Disposal

137. Waste batteries and transformer oil will be disposed of through lead waste re-processors
in accordance with the provisions of Central Pollution Control Board (CPCB) as per Batteries
(Management and Handling) Rules, 2001 and Hazardous Waste (Management, Handling,
Trans-boundary Movement) Rules, 2008 issued by MoEF&CC, Government of India. Procedure
for disposal of used/ waste oil and used batteries is specified in the ESPP in Appendix X-XI and
Appendix IX.

(viii) Sulphur Hexafluoride (SFs) Leakage

138. SF; is a non-toxic greenhouse gas used as a dielectric medium in circuit breakers,
switch gear, and other electrical equipment. As regard control of SF¢ leakage, it may be noted
that the present standard of SFg gas leakage™ from GIS substation & circuit breaker is 0.5% &
1% per year respectively.

139. Management of SF6 gas is given utmost importance considering its Global Warming
Potential. Strict and well defined procedure has been put in place for storage, handling and
refilling of SF6 gas cylinders. Every refill is documented and any unusual variation in gas
volume is reported to concerned higher officials for review and rectification. Each and every
leakage is promptly detected, addressed and documented.

'3 As per IEC Standard 62271-203
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140. Considering the importance of SF6 management, it is also incorporated in EMP (refer
clause - 45)

5.5 Potential Cumulative Impacts and Strategic Environmental Assessment

141. Environmental impacts of transmission projects are negligible and can be further
minimized through careful route selection. Moreover in the instant project the proposed
transmission line is associated with environmentally clean solar power as well as no other
similar projects are being implemented in the project area, hence no potential cumulative
impacts are envisaged. As regard Strategic Environmental Assessment (SEA), due to
environmentally friendly renewable generation associated with this project no Govt. SEA has
been carried out till date.
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6.0 ANALYSIS OF ALTERNATIVES

142. At the system planning stage itself one of the factors that govern the evolution of system
is the possible infringement with the forest. Wherever such infringements are substantial,
different alternative options are considered. The route/ site selection criteria followed by
POWERGRID is detailed in this section.

143. While identifying the transmission system for a generation project or as a part of National
Power Grid, preliminary route selection is done by POWERGRID based on the Topo-sheets of
Survey of India and Forest Atlas (Govt. of India's Publication). During route alignment all
possible efforts are made to avoid the forest area involvement completely or to keep it to the
barest minimum, whenever it becomes unavoidable due to the geography of terrain or heavy
cost involved in avoiding it.

6.1 Environmental Criteria for Route Selection

144. POWERGRID takes into consideration the following environmental criteria in selecting
the optimum route:

a) The route of the proposed transmission lines does not involve any human rehabilitation.

b) Any monument of cultural or historical importance is not affected by the route of the
transmission line.

c) The proposed route of transmission line does not create any threat to the survival of any
community with special reference to Tribal Community.

d) The proposed route of transmission line does not affect any public utility services like
playgrounds, schools, other establishments, etc.

e) The line route does not pass through any sanctuaries, national park, etc.

f) The line route does not infringe with area of natural resources.

145. To achieve this, POWERGRID undertakes route selection for individual transmission
lines in close consultation with representatives from the MoEF&CC and the Department of
Revenue. Although under national law, POWERGRID has the right of eminent domain to put a
tower in private land (Section 63 of the Electricity Act 2003) yet alternative alignments are
considered keeping in mind the site/route selection criteria to avoid environmentally sensitive
areas and settlements at execution stage.

146. As a rule, alignments are generally sited 10-15 km away from major towns, whenever
possible, to account for future urban expansion. Similarly, forests are avoided to the extent
possible, and when not possible, a route is selected in consultation with the local Divisional
Forest Officer, that causes minimum damage to existing forest resources. Alignments are
selected to avoid wetlands and unstable areas, national parks and sanctuaries, both for financial
and environmental reasons.

6.2 Evaluation of Alternatives Route Alignment of 400 kV D/c Radhanesda- Banaskantha
line

147. Three different alignments were studied with the help of published data/maps such as
Forest Atlas, Survey of India topographic sheets, etc. and walkover survey to arrive at the most
optimum route to be considered for detailed survey and assessment (Map -3a-c). The
comparative details of these alternatives are shown in the Table 6.1 below:
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Table 6.1 Comparative analysis of three alternatives route

through which the line
passes

S.N | Description | Alternative-l | Alternative-ll | Alternative-lll
BEE Line length- 85 km
1. Route particulars
i. | Route Length (km) 95 100 101
i. | Terrain
Hilly Nil Nil Nil
Plain 100% 100% 100%
2. Environmental impact
i.| Name of District(s) Banaskantha Banaskantha Banaskantha

Town in alignment

No major towns in

the alignment. some

nearby town/village
settlements are

Radhanesda,
Tadav, Dhima,
Tharad Nesda,
Mudhetha

No major towns in
the alignment. some
nearby
towns/villages are
Radhanesda, Vav
Tharad, Dhima,
Umedpura
Mudhetha

No major towns in
the alignment.
some nearby
towns/villages are
Radhanesda,
Prattapura, Idhata,
Ratanpura, Nesda,
Mudhetha

House within RoW

Shall be ascertained
after detailed survey

Shall be ascertained
after detailed survey

Shall be ascertained
after detailed survey|

species like Cow
(Bos indicus),

Buffalo (Bubalus
bubalis) Goat
(Capra hircus),
Donkey (Equus
asinus), Camel

(Camelus
dromedaries) eftc.

iv. | Forest involvement Nil Nil Nil
(km/ha.)
v. | Type of Forest NA NA NA
(RF/PF)& whether part
of  Wildlife  Area/
Elephant corridor/
Biodiversity Hotspots/
Biosphere  Reserve/
Wetlands or any other
environmentally
sensitive area, if any
vi. | Density of Forest NA NA NA
vii. | Type of flora Mainly Neem Mainly Neem Mainly Neem
(Azadirachta indica) | (Azadirachta indica) (Azadirachta
Babool (Acacia Babool (Acacia indica) Babool
nilotica) and other nilotica) and other (Acacia nilotica)
Thorny Bushes Thorny Bushes and other Thorny
Bushes
viii. | Type of fauna Mostly domestic Mostly domestic Mostly domestic

species like Cow
(Bos indicus),

Buffalo (Bubalus
bubalis) Goat
(Capra hircus),
Donkey (Equus
asinus), Came

I(Camelus
dromedaries) efc.

species like Cow
(Bos indicus),

Buffalo (Bubalus
bubalis) Goat
(Capra hircus),
Donkey (Equus
asinus), Camel

(Camelus
dromedaries) efc.
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approachability and

minimum tree felling
and less RoW
issues involved

S.N | Description Alternative-l| Alternative-ll Alternative-lll
ix. | Endangered species, Nil Nil Nil
if any
X. | Historical/cultural Nil Nil Nil
Monuments, if any
3. | Compensation Cost:
i. | Crop (Non Forest) 475.00 lakhs 500.00 lakhs 505.00 lakhs
(@ 5 lakhs/km) (@ 5 lakhs/km) (@ 5 lakhs/km)
ii. | Land for Tower Base 2594.18 2730.71 2758.02
& RoW Corridor (@ 15 lakhs/acre) (@ 15 lakhs/acre) (@ 15 lakhs/acre)
iii. | Forest (CA+NPV) NA NA NA
4. | Major Crossings:
i. | Highway(NH/SH) 2(NH) & 3(SH) 2(NH) & 3(SH) 2(NH) & 3(SH)
ii. | Power Line (Nos.) 5 5 5
iii. | Railway Line (Nos.) 1 1 1
iv. | River Crossing (Nos.) Nil Nil Nil
v. | Overall remarks Shorter in Line Line length is more | Longest in line and
length, easy and also involves also involve

moderate RoW
issues and more

tree felling as
compared to Alt-1

moderate RoW
problems as well
as more tree
feeling

Reasons for Selection of Final Route

148.

From the above comparison of three (3) different alternatives, it is evident that

Alternative- | is the not only shorter in length than Alternative- Il & Il but also involve less tree
felling as it passes mostly through agricultural lands having low density tree cover area. Further,
the route of Alternative-l has better accessibility as it is very close to existing roads and
therefore lesser degree of RoW issues as well as construction and O&M problems that are
anticipated as compared to other two alternatives. Based on above analysis, Alternative - | is
considered as the most optimized route and recommended for detailed survey.

149.

Table 6.3 provides locational details for the substations.
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Table 6.3: Locational Analysis for 400/220 kV Radhanesda (GETCO) and 765/400/220 kV
Banaskantha (PG) substation

S. | Description Proposed 400/220 kV 765/400/220 kV
No Radhanesda (GETCO) Banaskantha (PG)
Pooling substation substation
1 Land Details Barren land identified for Barren Govt. Land
substation by State Govt. already in possession
Land yet to be transferred to with PG
GETCO.
1.1.a | Area of land - 67.61 Hectares
1.b | Slope/Plain Land Plain Plain
1.c | Approximate Amount of land None None
cutting required
2. Owner Ship of land Government Government
(Private/Forest/ Other
Government
Department/Other)
3. | Private land (in ha.) NA NA
(i) Agriculture :- NA NA
a) Irrigated
b)Non — irrigated
(ii) Non - Agriculture/ Private NA NA
Wasteland / barren.
(iii) House or Building: NA NA
a) Residential
b) Non — Residential
4. | Distance from
Nearest (With name )
4.a | River (Name/Distance)
4.b | Highway NA NH-14 -1.4 km
4.c | Forest Area NA NA
4.d | Village / town Radhanesda Mudetha
4.e | Market/Area of Economic Radhanesda Mudetha
Activity
5. Road accessibility Connected with Metal Road | Metal road connecting
Arniwad village
6. | EHV Line Passing Near By NA 220 kV D/C passing at
(Distance) a distance of 200 meter
7. | HT line Passing Near By NA
8. | No. of Forest Trees :- NA NA
a) Trees to be felled
b) Trees to be lopped
9. | No. of private trees NA NA
(i) Fruit Trees: NA
a) Trees to be felled
b) Trees to be lopped
(ii)) Non - Fruit Trees: NA NA

a) Trees to be felled
b) Trees to be lopped
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S. | Description Proposed 400/220 kV 765/400/220 kV
No Radhanesda (GETCO) Banaskantha (PG)
Pooling substation substation

10. | Distance from coastal area NA NA

11. | Distance from cultivated Semi desert area Outside boundary
area

12. | Altitude of Substation MSL- 7.92 m MSL- 954 m

13. | Nearest distance from International Boundary: Ahmedabad Airport-
airport/national & Approx. 35 km approx. 130 km
international boundaries

14. | Distance from nearest NA Temple at a distance of

religious or archaeological
sites

1500 m at Mudetha
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7.0 INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION

150. Public consultation/information is an integral part of the POWERGRID project cycle.
POWERGRID follows a well-defined procedure for conducting public consultation involving
different techniques as laid down in its ESPP. There are 10 different techniques which are used
either independently or in combination appropriately at different milestones of the project
depending on field conditions (for details refer Annexure -8).

151. The location for public meeting is usually selected at every 50-100 km involving major
villages/habitated area en-route of line. However, in other villages/parts, informal group
meetings or other techniques are applied for consultation. The consultation and feedback
process is a continuous one and implemented regularly at different milestone of project cycle.
As per the Action Plan for Safeguards, POWERGRID has conducted stakeholder consultations
that had some representation of women. Since public consultation is a continuous process,
major emphasis on women representation shall be provided in subsequent consultations.

152. The process of consultation and information dissemination begins even before the start
of work as POWERGRID informs the general public by publishing in 2 (Two) local newspapers
in vernacular language on implementation of project indicating the route of final alignment with
name of the town /villages its passing. During survey also POWERGRID site officials meet
people and inform them about the routing of transmission lines. During construction, every
individual, on whose land the transmission line is constructed and people affected by RoW, are
consulted. Apart from this, Public consultation using different technique like Public Meeting,
Small Group Meeting, Informal Meeting shall also be carried out during different activities of
project cycle. During such consultation the public are informed about the project in general and
in particular about the following:

e Complete project plan (i.e. its route and terminating point and substations, if any, in
between);

Design standards in relation to approved international standards;

Health impacts in relation to EMF;

Measures taken to avoid public utilities such as school, hospitals, etc.;

Environmental and other impacts associated with transmission lines and POWERGRID
approach to minimizing and solving them; and

e Trees and crop compensation process.

153. Additionally, questions, doubts and apprehensions of members of public are heard and
answered to the extent possible. Queries raised by participants are mostly concentrated on
improvement in power availability to their village, safety and RoW compensation. Some of the
queries raised are presented below:

v' Whether this line will improve the power supplies in our village and remove frequent
interruption/outage;

v" Whether these lines are safe for the nearby dwellers without any problems of
electrocution while working in the fields;

v' What is compensation policy for the standing crops damaged and compensation for the
land occupied by the tower footings;

v' What about employment for local people and procedure for same; and

v' What is the width of RoW for cutting tree. How much compensation for the trees will be
given and when.
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154. In the instant scheme also, many group meetings were organized (informally and
formally) in all villages where the interventions are likely to happen. Such consultation
culminated in public meeting organized at different locations as provided in Table- 7.1. These
meetings were attended by Village Panchayat members, Senior/respected person of village,
interested villagers/general public and representatives from POWERGRID. To ensure maximum
participation, prior intimation in local language was given and such notices were also displayed
at prominent places/panchayat office etc. During the public consultation details of line and its
importance were explained to the villagers by the officials of POWERGRID.

Table 7.1 Details of Public Consultations en-route of Transmission line

Transmission Date of Name of Taluka- No. of Persons Attended
Line meeting Village District- villagers
Banaskantha| attended
Radhanesda — | Informal Group Meeting
Banaskantha | 20.07.2016 | Paldi Deesa 14 Village Panchayat
400 kV Dlc Ratanpura Deesa 12 representatives,
line Soila Deesa 15 farmers, teachers and
22.07.2016 | Nesda-Nava | Deesa 20 others interested
Nesda-Juna | Deesa 11 persons attended the
Ramvas Deesa 15 meeting.
23.07.2016 | Soni Deodar 14
Navapura Deodar 12
Manpur Deodar 15
Shergarh Deodar 19
Public Consultation Meeting
27.07.2016 Zalodha Diodar 51 Village Sarpanch,
Talati of the village and
several senior dignitary
of village & interested
public participated in
this program
155.  The consultation was arranged in interactive manner in local language and queries like

crop/land compensation, employment opportunities for village youths, health & safety,
improvement of power scenario & infrastructure in region etc. were addressed. The initiative
was appreciated by the villagers and they assured their cooperation for construction of the said
lines. The process of such consultation shall continue during different stage of project
implementation and even during O& M stage. Details of above public consultation meetings
including minutes of meeting, list of participants, photographs and public queries & answers are
enclosed as Annexure - 9.

156. POWERGRID will provide relevant environmental information, including information from

the above documents in a timely manner, in an accessible place and in Hindi and English to
affected people and other stakeholders.
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8.0 GRIEVANCE REDRESS MECHANISM

157. Grievance redressal is built in the process of crop and tree compensation. However,
other complaints and/or concerns related to environmental aspect and the overall project’s
environmental performance will also be governed by this grievance redress mechanism. The
contact person is the POWERGRID’s head of project at the project site.

158. Grievance Redress Mechanism (GRM) is an integral and important mechanism for
addressing/resolving the concern and grievances in a transparent and swift manner. Many
minor concerns of peoples are addressed during public consultation process initiated at the
beginning of the project.

159. For handling grievance, Grievance Redress Committee (GRC) will be established at two
levels, one at the project level and another at corporate level. The GRCs shall include members
from POWERGRID, Local Administration, Panchayat Members, Affected Persons
representative and reputed persons from the society on nomination basis under the
chairmanship of project head. The composition of GRC shall be disclosed in Panchayat offices
and concerned district headquarter for wider coverage.

160. The complainant will also be allowed to submit its complaint to local project official who
will pass it to GRC immediately but not more than 5 days of receiving such complaint. The first
meeting of GRC will be organized within 15 days of its constitution/disclosure to formulate
procedure and frequency of meeting. In case of any complaint, GRC meeting shall be convened
within 15 days. If Project level GRC not able to take decision it may refer the complaint to
corporate GRC for solution. GRC endeavor will be to pronounce its decision within 30-45 days
of receiving grievances. In case complainant/appellant is not satisfied with the decision of
project level GRC they can make an appeal to corporate GRC for review. The proposed
mechanism does not impede access to the country’s judicial or administrative remedies at any
stage.

161. The corporate level GRC shall function under the chairmanship of Director (Project) who
will nominate other members of GRC including one representative from Environment and Social
Management Department (ESMD) who is conversant with the environment & social issues. The
meeting of Corporate GRC shall be convened within 7-10 days of receiving the reference from
Project level GRC or complainant directly and pronounce its decision within next 15 days.
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9.0 ENVIRONMENTAL MANAGEMENT PLAN
9.1 Institutional Mechanism for Mitigation and Monitoring Requirements

162. Monitoring is a continuous process for POWERGRID at all the stages of its project cycle.
Aside from the site managers reviewing the progress on a daily basis, regular project review
meetings will be held at least on a monthly basis which will be chaired by the Executive Director
of the region wherein apart from construction issues, the environmental aspects of the projects
are discussed and remedial measures taken, wherever required. The exceptions of these
meetings will be submitted to the Directors and Chairman and Managing Director of
POWERGRID. The progress of various ongoing projects is also informed to the Board of
Directors. Following is the organization support system for proper implementation and
monitoring of the environmental and social management plan. Figure 9.1 shows the
organization support structure at POWERGRID.

a) Corporate Level

163. An Environmental Management Cell at corporate level was created within POWERGRID
in 1992 and subsequently upgraded to an Environment Management Department (EMD) in
1993 and in 1997 it has been further upgraded to Environment and Social Management
Department (ESMD). A brief description of ESMD's responsibilities includes:

e Advising and coordinating RHQs and Site to carry out environmental and social surveys
for new projects.

¢ Assisting RHQs and site to finalize routes of entire power transmission line considering
environmental and social factors that could arise en-route

¢ Help RHQs and Site to follow-up with the state forest offices and other state
departments in expediting forest clearances and the land acquisition process of various
ongoing and new projects

o Act as a focal point for interaction with the MoEF&CC for expediting forest clearances
and follow-ups with the Ministry of Power.

e Imparts training to POWERGRID’s Regional Head Quarters (RHQs) and site officials on
environment and social issues and their management plan.

b) Regional Level

164. At each Regional Office, POWERGRID has an Environmental and Social Management
Cell (ESMC) to manage environmental and social issues and to coordinate between ESMD at
the Corporate level and the Construction Area Office (CAO). The key functions of ESMC
include:

e Advising and coordinating field offices to carry out environmental and social surveys for
new projects envisaged in the Corporate Investment Plan

e Assisting the ESMD and CAOs to finalize routes of entire power T/L considering the
environmental and social factors that could arise en-route

e To follow-up forest clearances and land acquisition processes with state forest offices
and other state departments for various ongoing and new projects

e Acting as a focal point for interaction with the ESMD and CAOs on various
environmental and social aspects.
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c) Site Office

165. At the Construction Area Office (CAO) level, POWERGRID has made the head of the
site responsible for implementing the environmental and social aspects of project and is also
head of Environmental and Social Management Team (ESMT) at site. Key functions of the
ESMT are:

e Conduct surveys on environmental and social aspects to finalize the route for the power
transmission projects;
e Conduct surveys & Interact with Revenue Authorities for land acquisition;

e Interact with the Forest Departments to make the forest proposal and follow it up for
MoEF&CC clearance;

e Implementation of EMP;
e  Monitoring of EMP & producing periodic reports on the same.
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Figure 9.1 Organisational support structure for EMP implementation and monitoring

166. As regards monitoring of impacts on ecological resources particularly in Forest,
Sanctuary or National Park, it is generally done by the concerned Divisional Forest Officer,
Chief Wildlife Warden and their staff as part of their normal duties. A monitoring system (done
by the Forest Department) is also in place for compensatory forests established as part of the
Project. An EMP including monitoring plan for all possible environmental and social impact and
its proper management is given in Table 9.1. Since many provisions of EMP are to be
implemented by the contractor, monitoring of EMP is included in the contract document.
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9.2 Environmental Monitoring and Management Plan

167. A comprehensive and a detailed EMP including monitoring plan for proper mitigation is
given in Table- 9.1 for all identified environmental and social impacts has been enclosed with
the subject IEAR which shall be implemented during various stages of project.

168. The environment monitoring reports (EMR), which will report on the status of EMP
implementation including necessary corrective actions, will be prepared by POWERGRID and
disclose on its website semi-annually as per agreed format for previous loans and submitted to
ADB for review. POWERGRID is well equipped to implement and monitor its environment and
social management plans.

9.3 Institutional Mechanism for Reporting and Review

169. POWERGRID, through the PMU, will be responsible for internal monitoring of EMP
implementation and the Action Plan for Safeguards, and will forward semi-annual progress
reports of the ADB financed components to ADB (the Gol, if required). The reports will cover
EMP implementation with attention to compliance and any needed corrective actions. On-going
consultation remedial measures, if any, will be incorporated in the EMP.

170. Construction contractors will be responsible for the implementation of mitigation
measures during the construction stage'. The IEAR, including its revisions and updates, if any
will be made publicly available by POWERGRID on its website.

171. POWERGRID will (i) update IEAR (if needed) and EMPs before contracts are finalized
and work begins; (ii) prepare environmental monitoring reports; (iii) officially disclose
environmental safeguards documents on its website in a timely manner, and in Hindi and
English to the affected persons; (iv) document instances where EMP requirements were met or
not met, status of associated corrective actions agreed with contractor and POWERGRID site
staff, feedback from consultations with local residents, and shortcomings identified in site visit
reports by environmental specialists from POWERGRID or external consultants.

172. Periodic review by corporate ESMD and higher management including review by
POWERGRID CMD of all environmental issues will be undertaken to ensure that EMP and
other measures are implemented at site. Annual review by independent auditor under the ISO:
14001 shall also be undertaken for compliance of agreed policy and management plan. In case
there are unanticipated impacts noticed during the implementation, POWERGRID shall take
necessary action to mitigate the impact and inform ADB of such occurrence.

173. The EMP implementation shall be sufficiently ensured by the environment specialists
from POWERGRID.POWERGRID will engage environmental specialists based on assessment
and requirements during construction for each project.

' As per POWERGRID policy, provisions of ESPP and EMP are included in contract/bidding documents and already
explained in Clause no. 5.3 (viii)
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Table 9.1 Environment Management Plan (EMP)

archaeological sensitive areas
(i.e. sacred groves, graveyard,
religious worship place,
monuments etc.)

sensitive area).

Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule
Pre-construction
1 Location of | Exposure to | Setback of dwellings to line | Tower location and | Setback distances to| POWERGRID | Part of tower
line towers | safety related | route designed in accordance | alignment selection | nearest houses — sitting survey
and line | risks with permitted level of power | with  respect to | once and detailed
alignment and frequency and the regulation of | nearest dwellings alignment survey
design supervision at sites. and design
2 Equipment Release of | PCBs not used in substation | Transformer design | Exclusion of PCBs in| POWERGRID | Part of tender
specifications | chemicals and | transformers or other project transformers stated in specifications for
and design | gases in | facilities or equipment. tender specification — the equipment
parameters receptors (air, once
water, land) Processes, equipment and | Process, equipment | Exclusion of CFCs| POWERGRID | Part of tender
systems not to use | and system design | stated in tender specifications for
chlorofluorocarbons  (CFCs), specification — once the equipment
including halon, and their use, Phase out schedule to Part of
if any, in existing processes be prepared in case equipment and
and systems should be phased still in use — once process design
out and to be disposed of in a
manner consistent with the
requirements of the Govt.
3 Transmission | Exposure to | Line design to comply with the | Electromagnetic Line design| POWERGRID | Part of design
line design electromagnetic | limits  of  electromagnetic | field strength for | compliance with parameters
interference interference from power lines proposed line | relevant standards -
design once
4 Substation Exposure to | Design of plant enclosures to | Expected noise | Compliance with| POWERGRID | Part of detailed
location and | noise comply with noise regulations. | emissions based on | regulations - once siting survey and
design** substation design design
Social Careful selection of site to | Selection of | Consultation with local| POWERGRID | Part of detailed
inequities avoid encroachment of | substation location | authorities -once siting survey and
socially, culturally and | (distance to design
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Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation

No. stage Impact measures monitored frequency responsibility schedule

5 Location of | Impact on | Avoidance of such water | Tower location and | Consultation with local| POWERGRID | Part of tower
line towers & | water bodies bodies to the extent possible. line alignment | authorities— once siting survey and
line alignment Avoidance of placement of | selection (distance detailed
and design tower inside water bodies to | to water bodies) alignment survey

the extent of possible and design
Social Careful route selection to avoid | Tower location and | Consultation with local| POWERGRID | Part of tower
inequities existing settlements and | line alignment | authorities and land siting survey and
sensitive locations selection (distance | owners — once detailed
to nearest dwellings alignment survey
or social and design
institutions)
Minimise impact on agricultural | Tower location and | Consultation with local
land line alignment | authorities and land
selection (distance | owners — once
to agricultural land)
Careful selection of site and | Tower location and | Consultation with local
route alignment to avoid | line alignment | authorities -once
encroachment of socially, | selection (distance
culturally and archaeological | to sensitive area)
sensitive areas (i.g. sacred
groves, graveyard, religious
worship place, monuments
etc.)

6 Securing lands| Loss of land/ | In the case of Involuntary | Compensation and | As per provisions laid| POWERGRID | Prior to award/
for income change | Acquisitions, = Compensation | monetary R&R | out in the act start of
substations** | in social status | and R&R measures are | amounts/ facilities substation

etc. extended as per provision of | extended before construction.
RFCTLARRA, 2013 possession of land.

7 Line through | Loss of | Avoid siting of lines through | Tower location and | Consultation with local| POWERGRID | Part of tower
protected precious such areas by careful site and | line alignment | forest authorities - siting survey and
area/ precious | ecological alignment selection (National | selection (distance | once detailed
ecological values/ damage | Parks, Wildlife = Sanctuary, | to nearest alignment survey
area to precious | Biosphere Reserves/ | designated and design

species Biodiversity Hotspots) ecological protected

/sensitive areas)
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Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule
Minimize the need by using | Tower location and | Consultation with local| POWERGRID | Part of tower
RoW wherever possible line alignment | authorities and design siting survey and
selection engineers - once detailed
alignment survey
and design
8 Line through | Damage to the | Study of earmarked elephant | Tower location and | Consultation with | POWERGRID | Part of tower
identified Wildlife/ Birds | corridors to avoid such | line alignment | local forest authorities sitting and
Elephant and also to line | corridors, Adequate ground | selection. —once. detailed
corridor / clearance, Fault clearing by alignment survey
Migratory bird Circuit Breaker, Barbed wire & design and
wrapping on towers, reduced | Minimum/maximum | Monitoring — quarterly Operation
spans etc., if applicable ground clearance basis
Avoidance of established/ | Tower location and | Consultation with local| POWERGRID | Part of tower
identified migration path (Birds | line alignment | forest authorities - siting survey and
& Bats). Provision of flight | selection once detailed
diverter/ reflectors, bird guard, alignment survey
elevated perches, insulating and design
jumper  loops, obstructive
perch deterrents, raptor hoods
etc'®., if applicable
9 Line through | Deforestation Avoid locating lines in forest | Tower location and | Consultation with local| POWERGRID | Part of tower
forestland and loss of|land by careful site and | line alignment | authorities — once siting survey and
biodiversity alignment selection selection (distance detailed
edge effect Minimise the need by using | to nearest protected alignment survey

existing towers, tall towers and
RoW, wherever possible

or reserved forest)

Consultation with local
authorities and design
engineers — once

Measures to avoid invasion of

Intrusion of invasive

Consultation with local

alien species species forest authorities -
once
Obtain statutory clearances | Statutory approvals | Compliance with

from the Government

from Government

regulations — once for
each subproject

and design

5 As per International/National best practices and in consultation with concerned forest/wildlife Authority.
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Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule
10 Lines through | Loss of | Use existing tower or footings | Tower location and | Consultation with local| POWERGRID | Part of detailed
farmland agricultural wherever possible. line alignment | authorities and design alignment survey
production/ selection. engineers — once and design
change IN | Avoid sitting new towers on | Tower location and | Consultation with local Part of detailed
cropping farmland wherever feasible line alignment | authorities and design sitting and
pattern selection engineers — once alignment survey
/design

11 Noise Nuisance to | Substations sited and | Noise levels Noise levels to be| POWERGRID | Part of detailed
related** neighbouring designed to ensure noise will specified in tender equipment

properties not be a nuisance documents — once design

12 Interference Flooding Appropriate sitting of towers to | Tower location and | Consultation with local| POWERGRID | Part of detailed
with drainage | hazards/ loss of | avoid channel interference line alignment | authorities and design alignment survey
patterns/ agricultural selection (distance | engineers — once and design
irrigation production to nearest flood
channels zone)

13 Escape of | Environmental | Transformers designed with oil | Equipment Tender document to| POWERGRID | Part of detailed
polluting pollution spill containment systems, and | specifications  with | mention specifications equipment
materials** purpose-built oil, lubricant and | respect to potential | — once design /drawings

fuel storage system, complete | pollutants

with spill clean up equipment.

Substations to include | Substation sewage | Tender document to| POWERGRID | Part of detailed
drainage and sewage disposal | design mention detailed substation layout
systems to avoid offsite land specifications — once and design
and water pollution. /drawings

14 Equipments Contamination off Substations constructed above | Substation design to | Base height as per| POWERGRID | Part of detailed
submerged receptors the high flood level(HFL) by | account for HFL | flood design- once substation layout
under flood raising the foundation pad (elevation with and

respect to HFL design/drawings
elevation)

15 Explosions Hazards to life | Design of substations to | Substation design | Tender document to| POWERGRID | Part of detailed
[Fire include modern fire fighting | compliance with fire | mention detailed substation layout

equipment prevention and | specifications — once and design
Provision of fire fighting | control codes /drawings

equipment to be located close
to transformers
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Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule
Construction
16 Equipment Noise and | Construction techniques and | Construction Construction POWERGRID | Construction
layout and | vibrations machinery selection seeking to | techniques and | techniques and (Contractor period
installation minimize ground disturbance. machinery machinery creating | through contract
minimal ground provisions)
disturbance- once at
the start of each
construction phase
17 Physical Disturbed Construction  activities on | Timing of start of | Crop disturbance —| POWERGRID | Construction
construction farming activity | cropping land timed to avoid | construction Post harvest as soon (Contractor period
disturbance of field crops as possible but before | through contract
(within one month of harvest next crop — once per provisions)
wherever possible). site
18 Mechanized Noise, vibration | Construction equipment to be | Construction Complaints received| POWERGRID | Construction
construction and  operator | well maintained. equipment — | by local authorities — (Contractor period
safety, efficient estimated noise | every 2 weeks through contract
operation emissions provisions)
Noise, Turning off plant not in use. Construction Complaints received| POWERGRID | Construction
vibration, equipment — | by local authorities — (Contractor period
equipment estimated noise | every 2 weeks through contract
wear and tear emissions and provisions)
operating schedules
19 Construction Increase in | Existing roads and tracks used | Access roads, | Use of established| POWERGRID | Construction
of roads for| airborne dust | for construction and | routes (length and | roads wherever (Contractor period
accessibility particles maintenance access to the line | width of new access | possible — every 2| through contract
wherever possible. roads to be | weeks provisions)
constructed)
Increased land | New access ways restricted to | Access width | Access restricted to| POWERGRID | Construction
requirement for | a single carriageway width | (meters) single carriage —way (Contractor period
temporary within the RoW. width within RoW - | through contract
accessibility every 2 weeks provisions)
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site

Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule
20 Construction Safety of local | Coordination with local | Periodic and regular | No. of incidents- once| POWERGRID | Construction
activities villagers communities for construction | reporting every week (Contractor period
schedules, Barricading the | /supervision of through contract
construction area and | safety arrangement provisions)
spreading awareness among
locals
Local traffic | Coordination with local | Traffic flow | Frequency (time| POWERGRID | Construction
obstruction authority/ requisite permission | (Interruption of | span)- on daily basis (Contractor period
for smooth flow of traffic traffic) through contract
provisions)

21 Temporary Overflows, Measure in place to avoid | Temporary fill | Absence of fill in| POWERGRID | Construction
blockage  of | reduced dumping of fill materials in | placement (m®) sensitive drainage (Contractor period
utilities discharge sensitive drainage area areas — every 4| through contract

weeks provisions)
22 Site clearance | Vegetation Marking of vegetation to be | Vegetation marking | Clearance strictly| POWERGRID | Construction
removed prior to clearance, | and clearance | limited to target (Contractor period
and strict control on clearing | control (area in m2) vegetation — every 2| through contract
activities to ensure minimal weeks provisions)
clearance.
No use of herbicides and
pesticides

23 Trimming Fire hazards Trees allowed growing up to a | Species-specific Presence of target| POWERGRID | Construction
/cutting of height within the RoW by | tree retention as | species in  RoW (Contractor period
trees  within maintaining adequate | approved by | following  vegetation | through contract
RoW clearance between the top of | statutory authorities | clearance — once per provisions)

tree and the conductor as per | (average and max. | site
the regulations. tree height at
maturity, in meters)
Loss of | Trees that can survive pruning | Species-specific Presence of target| POWERGRID | Construction
vegetation and | to comply should be pruned | tree retention as | species in RowW (Contractor period
deforestation instead of cleared. approved by | following  vegetation | through contract
statutory authorities | clearance - once per provisions)
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Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule
Felled trees and other cleared | Disposal of cleared | Use or intended use| POWERGRID | Construction
or pruned vegetation to be | vegetation as | of vegetation as (Contractor period
disposed of as authorized by | approved by the | approved by the| through contract
the statutory bodies. statutory authorities | statutory authorities — provisions)
(area cleared in m?) | once per site
24 Wood/ Loss of | Construction workers | lllegal wood | Complaints by local| POWERGRID | Construction
vegetation vegetation and | prohibited from harvesting | /vegetation people or other (Contractor period
harvesting deforestation wood in the project area during | harvesting (area in | evidence of illegal| through contract
their employment, (apart from | m?, number  of | harvesting — every 2 provisions)
locally employed staff | incidents reported) | weeks
continuing current legal
activities)
25 Surplus Runoff to cause | Soil excavated from tower | Soil disposal | Acceptable soil| POWERGRID | Construction
earthwork/soil | water pollution, | footings/ substation foundation | locations and | disposal sites — every (Contractor period
solid waste | disposed of by placement | volume (m°) 2 weeks through contract
disposal along roadsides, or at nearby provisions)
house blocks if requested by
landowners
26 Substation Loss of soil Loss of soil is not a major | Borrow area sittin% Acceptable soil| POWERGRID | Construction
construction** issue as excavated soil will be | (area of site in m” | borrow areas that (Contractor period
mostly reused for levelling and | and estimated | provide a benefit  -| through contract
re-filling. However, in case of | volume in m®) every 2 weeks provisions)
requirement of excess soil the
same will be met from existing
quarry or through deep
excavation of existing pond or
other nearby barren land with
agreement of local
communities
Water pollution | Construction activities | Seasonal start and Timing of major| POWERGRID | Construction
involving significant ground | finish of major| disturbance activities (Contractor period
disturbance (i.e. substation | earthworks(P", BOD| —prior to start of|through contract
land forming) not undertaken | /COD,  Suspended construction activities provisions))

during the monsoon season

solids, others )
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Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule
27 Site clearance | Vegetation Tree clearances for easement | Ground disturbance | Amount of ground POWERGRID | Construction

establishment to only involve | during  vegetation | disturbance — every 2 (Contractor period

cutting trees off at ground level | clearance (area, m?) | weeks through contract

or pruning as appropriate, with | Statutory approvals | Statutory approvals provisions)

tree stumps and roots left in for tree clearances —

place and ground cover left once for each site

undisturbed

28 Tower erection Waste disposal | Excess fill from | Location and | Appropriate fill| POWERGRID | Construction
&  Substation substation/tower  foundation | amount (m®)of fill | disposal locations — (Contractor period
foundation- excavation disposed of next to | disposal every 2 weeks through contract
disposal of roads or around houses, in provisions)
surplus agreement with the local
earthwork / fill community or landowner.

29 Storage of | Contamination of Fuel and other hazardous | Location of | Fuel storage in| POWERGRID | Construction
chemicals and | receptors (land, materials  securely  stored | hazardous material | appropriate locations (Contractor period
materials water, air) above high flood level. storage; spill reports | and receptacles —| through contract

(type of material | every 2 weeks provisions)
spilled, amount (kg

or m°) and action

taken to control and

clean up spill)

30 Construction Noise nuisance | Construction activities only | Timing of | Daytime construction| POWERGRID | Construction
schedules to neighbouring | undertaken during the day and | construction (noise | only — every 2 weeks (Contractor period

properties local communities informed of | emissions, [dB(A)] through contract
the construction schedule. provisions)

31 Provision  of | Contamination of Construction workforce | Amenities for | Presence of proper| POWERGRID | Construction
facilites  for | receptors (land, facilites to include proper | Workforce facilities | sanitation, water (Contractor period
construction water, air) sanitation, water supply and supply and waste | through contract
workers waste disposal facilities. disposal facilites - provisions)

once each new facility

32 Influx of | Conflict with | Using local workers for | Avoidance/reduction | Observation & | POWERGRID | Construction
migratory local population | appropriate asks of conflict through | supervision—on (Contractor period
workers to share local enhancement/ weekly basis through contract

resources augmentation of provisions)
resource

requirements
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Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule
33 Lines through | Loss of | Use existing access roads | Usage of existing | Complaints received| POWERGRID | Construction
farmland agricultural wherever possible utilities by local people (Contractor period
productivity Ensure existing irrigation | Status of existing | /authorities - every 4 | through contract
facilities are maintained in | facilities weeks provisions)
working condition
Protect /preserve topsoil and | Status of facilities
reinstate  after construction | (earthwork in m®)
completed
Repair /reinstate damaged | Status of facilities
bunds etc after construction | (earthwork in m°)
completed
Loss of income. | Land owners/ farmers | Process of Crop/ | Consultation with| POWERGRID | During
compensated for any | tree compensation | affected land owner construction
temporary loss of productive | in consultation with | prior to
land as per existing regulation. | forest dept. (for | implementation and
timber yielding tree) | during execution.
and Horticulture
Dept. (for  fruit
bearing tree)

34 Uncontrolled Sail loss, | Need for access tracks | Design basis and | Incorporating good| POWERGRID | Construction
erosion/silt downstream minimised, use of existing | construction design and (Contractor period
runoff siltation roads. procedures construction through contract

Limit site clearing to work | (suspended solids | management provisions)
areas in receiving waters; | practices — once for
Regeneration of vegetation to arga re-vegetated in | each site
stabilise works areas on |’ amount  of
completion (where applicable) bunds qonstructed
Avoidance of excavation in wet [Iength. i meter,
2
season area In_m, or
Water courses protected from volume in m-])
siltation through use of bunds
and sediment ponds

35 Nuisance to| Losses to | Contract clauses specifying | Contract clauses Incorporating POWERGRID | Construction
nearby neighbouring careful construction practices. good construction (Contractor period
properties land uses/ management through contract

values practices — once for provisions)
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Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule
As much as possible existing | Design basis and | Incorporating good
access ways will be used layout design engineering
practices— once for
each site
Productive land will be | Reinstatement  of | Consultation with
reinstated following completion | land status (area | affected parties —
of construction affected, m?) twice — immediately
after completion of
construction and after
the first harvest
Social Compensation will be paid for | Implementation of | Consultation with| POWERGRID | Prior to
inequities loss of production, if any. Tree/Crop affected parties - construction
compensation once in a quarter
(amount paid)

36 Flooding Flooding and | Avoid natural drainage pattern/ | Contract clauses | Incorporating good| POWERGRID | Construction
hazards due | loss of soails, | facilities being | (e.g. suspended | construction (Contractor period
to contamination disturbed/blocked/ diverted by | solids and | management through contract
construction of receptors | on-going construction activities | BOD/COD in | practices-once for provisions)
impediments | (land, water) receiving water) each site
of natural
drainage

37 Equipment Contamination | Equipment stored at secure | Store room level to | Store room level as| POWERGRID | Construction
submerged of receptorg place above the high flood | be above  HFL | per flood design-once period
under flood (land, water) level(HFL) (elevation difference

in meters)

38 Inadequate Loss of land | Existing borrow sites will be | Contract clauses Incorporating good| POWERGRID | Construction
siting of | values used to source aggregates, construction (Contractor period
borrow areas therefore, no need to develop management through contract
(quarry areas) new sources of aggregates practices — once for| provisions))

each site

39 Health and | Injury and | Safety equipment’'s (PPEs) for | Contract clauses | Contract clauses| POWERGRID | Construction

safety sickness of | construction workers (number of incidents | compliance — once (Contractor period
workers  and | Contract provisions specifying | and total lost-work | every quarter through contract
members of the | minimum  requirements for | days caused by provisions)
public construction camps injuries and
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deterrents, raptor hoods etc., if
applicable.

Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule

Contractor to prepare and | sickness)

implement a health and safety

plan.

Contractor to arrange for

health and safety training

sessions

40 Inadequate Likely to | Training of environmental | Training schedules | No. of programs| POWERGRID | Routinely
construction maximise monitoring personnel attended by each throughout
stage damages person — once a year construction
monitoring Implementation of effective | Respective contract | Submission of duly period

environmental monitoring and | checklists and | completed checklists
reporting system using | remedial actions | of all contracts for
checklist of all contractual | taken thereof. each site - once
environmental requirements

Appropriate contact clauses to | Compliance report | Submission of duly
ensure satisfactory | related to | completed compliance
implementation of contractual | environmental report for each
environmental mitigation | aspects for  the | contract — once
measures. contract

Operation and Maintenance

41 Location of | Exposure to | Setback of dwellings to | Compliance with | Setback distances to| POWERGRID | During
line towers | safety related | overhead line route designed | setback distances | nearest houses — operations
and line | risks in accordance with permitted | (“as-built” diagrams) | once in quarter
alignment & level of power frequency and
design the regulation of supervision at

sites.

42 Line through | Injury/ mortality | Avoidance of established/ | Regular monitoring | No. of incidents- once| POWERGRID | Part of detailed
identified bird | to birds, bats | identified migration path (Birds | for any incident of | every month siting and
flyways, etc due to| & Bats). Provision of flight | injury/mortality alignment survey
migratory path | collision and | diverter/reflectors, elevated /design and

electrocution perches, insulating jumper Operation
loops, obstructive perch
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Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation

No. stage Impact measures monitored frequency responsibility schedule

43 Equipment Contamination of Equipment installed above the | Substation design to | Base height as per| POWERGRID | During
submerged receptors (land, high flood level (HFL) by | account for HFL | flood design —once operations
under flood water) raising the foundation pad. (“as-built” diagrams)

44 Oil spillage Contamination off Substation transformers | Substation bunding | Bunding (Oil sump)| POWERGRID | During
land/nearby located within secure and | (Oil sump) (“as- | capacity and operations
water bodies impervious sump areas with a | built” diagrams) permeability - once

storage capacity of at least
100% of the capacity of oil in
transformers and associated
reserve tanks.

45 SFs Emission of | Reduction of SF6 emission | Leakage and gas | Continuous POWERGRID | During

management | most potent | through awareness, | density/level monitoring Operations
GHG causing | replacement of old seals,
climate change | proper handling & storage by
controlled inventory and use,
enhance recovery and
applying new technologies to
reduce leakage
46 Inadequate Injury and | Careful design using | Usage of | Preparedness level| POWERGRID | Design and
provision  of | sickness of | appropriate technologies to | appropriate for using these operation
staff/workers | staff /workers minimise hazards technologies  (lost | technologies in crisis
health and work days due to | —once each year
safety during illness and injuries)
operations Safety awareness raising for | Training/awareness | Number of programs
staff. programs and mock | and percent of staff
Preparation of fire emergency | drills /workers covered -—
action plan and training given once each year
to staff on implementing
emergency action plan
Provide adequate sanitation | Provision of facilities | Complaints received
and water supply facilities from staff /workers
every 2 weeks
47 Electric Shock | Injury/ mortality | Careful design using | Usage of appropriate| Preparedness level fof POWERGRID | Design and
Hazards to staff and | appropriate technologies to | technologies (no. off using these technology Operation
public minimise hazards injury incidents, losf in crisis- once a month
1a \

snwle Al
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Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule
Security fences around | Maintenance of | Report on
substations fences maintenance — every
Barriers to prevent climbing | Maintenance of | 2 weeks
on/ dismantling of towers barriers
Appropriate warning signs on | Maintenance of
facilities warning signs
Electricity safety awareness | Training /awareness | Number of programs
raising in project areas programs and mock | and percent of total
drills for all | persons covered -
concerned parties once each year
48 Operations Unnecessary Adequate training in O&M to | Training/awareness | Number of programs| POWERGRID | Operation
and environmental all relevant staff of substations | programs and mock | and percent of staff
maintenance | losses of various & line maintenance crews. drills for all relevant | covered — once each
staff skills less | types Preparation and training in the | staff year
than use of O&M manuals and
acceptable standard operating practices
49 Inadequate Diminished Staff to receive training in | Training/awareness | Number of programs| POWERGRID | Operation
periodic ecological and | environmental monitoring of | programs and mock | and percent of staff
environmental | social values. project operations and | drills for all relevant | covered — once each
monitoring. maintenance activities. staff year
50 Equipment Release of | Processes, equipment and | Process, equipment | Phase out schedule to| POWERGRID | Operation
specifications | chemicals and | systems using | and system design be prepared in case
and  design | gases in | chlorofluorocarbons (CFCs) , still in use — once in a
parameters receptors (air, | including halon, should be quarter
water, land) phased out and to be disposed
of in @ manner consistent with
the requirements of the Govt.
51 Transmission | Exposure to | Transmission line design to | Required ground | Ground clearance -| POWERGRID | Operation
line electromagnetic | comply with the limits of | clearance (meters) | once
maintenance | interference electromagnetic interference
from overhead power lines
52 Uncontrolled Fire hazard due | Periodic pruning of vegetation | Requisite clearance | Assessment in| POWERGRID | Operation
growth of | to growth of | to maintain requisite electrical | (meters) consultation with
vegetation tree/shrub clearance. forest authorities -
/bamboo along once a year(pre-
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affected parties if any
- once

Clause|Project activity | Potential Proposed mitigation Parameter to be Measurement & Institutional Implementation
No. stage Impact measures monitored frequency responsibility schedule

RoW No use of herbicides/ monsoon/post-

pesticides monsoon

53 Noise related | Nuisance to | Substations sited and | Noise levels {dB(A)} | Noise levels at| POWERGRID | Operations

neighbouring designed to ensure noise will boundary nearest to

properties not be a nuisance. properties and

consultation with

** These measures will not be applicable in the instant case since no new substation is covered under the present scope of works.
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10.0 CONCLUSION

174. None of the project components is in environmentally-sensitive areas. Careful route
selection has resulted in total avoidance of forest areas and protected areas. No impact on
wildlife is envisaged as there is no forest/ protected area is involved along the route of the
lines.

175. The project will not result in any long-term significant adverse impacts. Minimal
environmental impacts are anticipated, mostly during construction. These can be mitigated
successfully by implementing the EMP with estimated costs for implementation.
Environmental and social benefits of the project and long-term investment program
objectives outweigh the temporary negative impacts. Overall, the environmental impacts
associated with project are mainly limited to the construction period and can be mitigated to
an acceptable level by implementation of recommended measures and by best engineering
and environmental practices.

176. Best available technology and best management practices are built-in to the project
design. The project shall not have environmentally significant impacts, and is classified as
environment category “B” as per the ADB safeguard category.’® As noted in the IEAR
document, all project components will be implemented and monitored in line with the
Environmental and Social Policy & Procedures of POWERGRID and the Action Plan for
Safeguards prepared for the use of CSS.

'® ESPP refers to the ADB’s safeguard category system.
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ANNEXURE - 1

TREE / CROP COMPENSATION
PROCEDURE



TREE AND CROP COMPENSATION PROCEDURES

In exercise of the powers vested with Power Grid Corporation of India Limited
(POWERGRID) under Indian telegraph Act'1885, part 3, section 10 to 19 conferred under
section 164 of the Electricity Act 2003 through Gazette by India, extra ordinary dated 24"
Dec. 2003, has the authority to place and maintain transmission lines under over along or
across and posts in or upon, any immoveable property. As per the provisions of Indian
Telegraph Act1885 Part Ill Section 10 (b) which prohibits acquisition of any rights other
than that of use only, land for tower and right of way is not acquired and agricultural
activities are allowed to continue. However, as per clause 10 (d) of same act stipulates
that the user agency shall pay full compensation to all interested for any damages
sustained during the execution of said work. Accordingly, POWERGRID pays
compensation to land owners towards damages if any to trees or crop during
implementation of transmission project as well as during Operation and maintenance

phase. The procedure followed for such compensation is as follows:

POWERGRID follows the principle of avoidance, minimization and mitigation in the
construction of line in agricultural field having crop due to inherent flexibility in phasing the
construction activity and tries to defer construction in cropped area to facilitate crop
harvesting. However, if it is unavoidable and is likely to affect project schedule,
compensation is given at market rate for standing crops. All efforts are also taken to
minimize the crop damage to the extent possible in such cases. As regards trees coming

in the Right of Way (RoW) following procedure is adopted for enumeration:

i) All the trees which are coming within the clearance belt of ROW on either side of
the center line are identified and marked/numbered from one AP to the other and
documented.

i) Type, Girth (Measured 1 m. above ground level), approximate height o the tree is
also noted for each tree

iii) Trees belonging o Govt., Forest, Highways and other local bodies may be
separately noted down or timely follow up with the concerned authorities for
inspection and removal.

iv) Cashew, Guava, Lemon and other hybrid trees which are not of tall growing
nature are not marked for cutting since these trees can be crossed using

standard tower extensions if required.



A notice under Indian Telegraph Act is served to the land owners informing that the
proposed transmission line is being routed through the property of the individual
concerned. The notice shall contain the particulars of the land, ownership details and the
details of the trees/crops inevitability likely to be damaged during the course of the
construction of the proposed transmission line and acknowledgement received from land
owner. A copy of said notice is further issued to the Revenue Officer, who has been
authorized by the State Govt. for the purpose of assessment/valuation and disbursement

of compensation to the affected parties.

The revenue officer shall further issue a notice of intimation to the concerned land owner
and inspect the site to verify the documents related to the proof of ownership and a
detailed Mahazar is prepared for the identified trees and crops inevitability damaged
during the course of the construction. For assessing the true value of timber yielding trees
help of forest officials is taken and for fruit bearing trees help of Horticulture department is

taken.

The Mahazar shall contain the land owner details type of tree/crop, its present age, variety,
yielding pattern etc. and the same is prepared at site in the presence of the land owner.
These Mahazars are further compiled and a random verification is conducted by the
concerned District Collector OR his authorized representative in order to ascertain the
assessment carried out by the revenue office is genuine and correct. After this process the
District collector issues a tree cutting permit to Power Grid Corporation to enable removal /

damage to the standing tree/crop identified in the line corridor.

Once the tree/crop is removed / damaged, POWERGRID shall issue a tree cutting/crop
damaged notice to the land owner with a copy to the Revenue Officer to process the
compensation payment. Based on the above the compensation payment is generated by
means of a computerized programme developed by the National Informatics Center
exclusively for this purpose. The detailed Valuation statement thus generated using this
programme is verified at various levels and approval of payment of compensation is

accorded by the concerned District Collectors.

On approval of compensation, the revenue officer shall further intimate the amount

payable to the different land owners and POWERGRID arranges the payment by way of



Demand Draft to the affected parties. The payment is further disbursed at the local village

office after due verification of the documents in presence of other withesses.

Procedure exclusively followed in Kerala State:

Due to typical demography of Kerala state and presence of several orchards of Coconut
and Rubber, State government in consultation with Kerala State Electricity Board (KSEB)

have devised a formula for arriving the compensation which is as follows:

Compensation = yield X constant factor X average market value X future age.

The constant factor is to arrive the net return component for the particular variety of tree in
line with the annuity ratio slab prescribed for the balance life of the tree. A sample
calculation sheet using the said formula to arrive at compensation towards trees / crop is

enclosed for ready reference.

Another measure adopted in Kerala to expedite assessment and disbursement by
POWERGRID is to appoint an Special Revenue Officer and associated staff on deputation
from State Government exclusively for the project under execution. This has helped in
timely assessment and distribution of compensation amount to affected farmer. Moreover,
it has further contributed in simplifying the process as affected farmer need not to visit

revenue official again and again and his case is processed at site quickly.



TREE / CROP COMPENSATION PROCESS
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ANNEXURE - 2
ESTIMATED BUDGET



Budget Estimate for Environment Management and Monitoring Plan

400 kV D/c Radhanesda (GETCO) to Banaskantha (PG) Transmission line
Total line length: 95.00 Kms.

A. Mitigation Measures/Compensation Forest Area Rs. (in lakhs)
(ha)
a Forest Compensation Nil 0
b EMP Mitigation* 15.00
Sub Total A Rs. 15.00

B. Implementation Monitoring & Audit

a. Man-power involved for EMP implementation & 9.50
Monitoring in entire route of Transmission
lines (Rs.10,000/-x 95.00 Kms.)

b. Independent Audit (LS)** if needed 5.00
Sub Total B Rs. 14.50

C. Contingent cost 3% (A)+(B) Rs. 0.88
Total Cost (A+B+C) Rs. 30.38 Lakhs

* Most of the EMP related cost included in Contractor scope and is part of overall bidding cost. However, provision for Rs.

15.00 lakhs has been made to meet future contingency, if any
**Generally not required for Environment Category B projects under ADB SPS 2009.

Note : Compensation cost of Rs. 475.00 lakhs towards tree/crop/ other damages and land compensation cost of Rs 2594.18 for
tower base & RoW corridor have been excluded from above budget estimate as same shall be part of CPTD report prepared
separately for this project



ANNEXURE - 3

ESPP & EMP AS PART OF CONTRACT
DOCUMENT



8-16

Saiton Vil Particvint Cooditions

not exceeding 2% of the cost of construction as may be modified by
the Govemnment. The Employer of the establishment is required to
provide safsty measures at the Bul ing or construction work and other
welfare measures, such as Canteens, -Ald- faciiitiss, Ambulance,
Mousing accommodations for workers near the work place etc. The
Employer to whom the -Act applies has fo obtain a registration
certificate from the Registering Officer appolnted by the government,

p} Factories Act 1948: The Act lays down the procedure for approval at
plans before setling up a factory, he -and safety provisions, welfare
provislons, working hours, .an ual ‘garned leave and renderng
information regarding -accldents or -~ dangerous occurrences 1O
designated authorities. It s app atile. 10 premises employing 10
persons or more with ald of power of-20 or more persons without the
aid of power engaged In manufacturing process. -

GC 22.4.1 Addition of New Clause GC 2241
Protection of Environment

The Contractor shall take all reasonable steps 10 protect the environment
on and ‘off-the Site and to avoid dameage or nulsance to persons of to
property of the public or others resulting: from poltution, noise of other
causes arising s consequence of his methods

of operation.

During continuance of the Contract, .the Confractor and his Sub-
contractors shall abide at’ afl -times by all existing enaclments on
anvironmental protection and rules made thereunder, regulations,
notifications and bye-laws of the State or. Central Government, or local
authorities and any other law, bye-law, regulations that may be passed or
notification that may be’ jssued in this respect in future by the State or
Central Government or the focal authority. '

Salient features of some of the. major laws {hat are applicable are given
below: : -

The Water (Prevention and Control ¢f Pollution) Act, 1874, This provides
for the prevention and control of water pollution and the maintaining and
restoring of wholesomeness: of waler. ‘Poliution’ means such
contamination of water or- such alteration of the physical, chemical or
blological properties of water or such discharge of any sewage ar trade
offiuent or of any other flquid, gaseous: or solid substance into water
{whether directly or indirectly) as may, of is fikely to, create a nuisance of
render such water harmful or injurious. to public heaith or safely, or io
dormestic, commercial, industrial; agricultural or other jegitimate uses, of
to the life and health of animals or plants-or of aquatic organisms.
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GC 22.4.2

'The Air {Pravention and Cootro!l of Pollution) Acl, 1881, This provides tor

prevention, contro! and abatemant of air pollutlon. ‘Air Poliution’ means the
presence in the atmosphere: of any ‘air pollutant’, which means any soiid.

Hiquid or gaseous substance (including noise) present in the atmospheru in

such toncentration as may be or tend to be injurious fo human beings or
otherliving creatures or plants or propzarty ot environmeni.

The Environment (Protection) Act, 1986, This provides for the protection

and improvement of environment and for matters connected therewith,

and the prevention of hazards lo human beings, other living creatires,
plants and property. 'Environment’ includes water, air and land and the
nter-relationship which exists among and between water, air and land.
and human beings, cther living creatures, plants, micro-organism and
property.

The Public Liability_Insurance Act, 1881, This provides for public liability
insurance for the purpose- of providing immediate relief to the persons
affected by accident accunring while handling hazardous substances and

- for matters connected herewith or incidental thereto. Hazardous substance

meang any subslance or prepatation which is defined as hazardous
substance under Environment (Protection). Act; 1986, and exceeding such
quantity as may be specified by notification by the Cenlral Government

Addition of New Sub Clause 22.4.2

{t The Contractor shall (@} establish an operational system ot
managing environmental imp'acts {b) camy oul all the
monitodng . and miﬂgation measures set forth in the
envitonment management pltan attached lo the Particuiar
Conditions as Appendix-l, and (¢) allocale the budget requirea
to ensure that such measures are carried oul. The Contractor

- ghall-submit to the Emplover (quarterly) semi-annual) reports
on the carrying out of such measures.

(i) The Contractor shall adequately record the conditions of rocads,
agricuftural land and other infrastructure pror to transport of
material and construction commencement, and shall fulky
relngtate - pathways, other local infrastructure and agricuitural
land to atleast their pre~project condition upon construction
ccsmpiehon

(iiD) Tha-_ Contractor shall undertake delaited survey of the affected
persons during transmission line alignment finalization under
the Project, where applicable. and
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(iv) The Contragtor shall conduct heglth and safaty programme for
workers employsd under the Contract and shall include
Information on the risk of sexually transmitted dissases,
including HIV/AIDS in such programs.

GC 22.4.3 Addition of New Sub Clause .22.4.3'.'§n.d1'udin'g. its Sub-Clauses
Safety Precautions

GCC 22.4.3.1 The Contractor shall observe alt appincable regulatmm
regarding safety on the Site.

Unless othenwise agr_e'ed.,_' the Contractor shall, from the
commencement of work on Stte until taking over, provide:

a) fencing, -!ighiing*_ guarding and watching of the Works
wherever required, and

b) temporary roadways, footways, guards and fences
which may be necessary for the accommodation and
protection of Employer / his representatives and
occuplers of adjacent property, the public and others.

GCC 22.4.3.2 The Confractor shaill ensure proper safety of all the
workmen, materials, plant and equipment betonging to him
or to POWERGRID or to others, working at the Site. The
Contractor shall also be responsible for ‘provision of all
safety notlces and safety equipment reguired both by the
relevant legislations and the Engineer, as he may deem
necessary.

GCC 22.4.3.3 The Contractor will notify well in advance to the Engineer of
his intention to bring to the Site any container filled wilh
tiquid or gaseous fuel or explosive or petroleum substance
or such chemlcals which may involve hazards. The
Engineer shisll have the right to prescribe the conditions,
under which such container is 1o be stored, handled and
used duiing the performance of the works and thc
Contractor shall strictly adhere to and comply with such
instructions. The Engineer shail have the right at his sole
discretion to  inspect “any such container or such
construction giantf&qunpment for which maleral In the
container is required to.be used and if in his opinion, its use
is not safe, he may forbid its use. No claim due to such
prohibition shall be entertained by the Owner and the
Owner shall not entertain any claim of the Contractor

~
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towards ~additional safety provisions/conditions to be

. provided torlconstructed as per the Engineer's instructions.

GCC 22.4.34

GCC 22.4.3.5

GCC 22.4.3.6

GCC 22.4.3.7

Furthier, any such decision of the Engineer shall nof, in any
way, absolve the Confractor of his responsibilites and in
case, use of such a container or entry thereof into the Site
area is forbidden by the Engineer, the Contractor shall use
afternative methods ith the approval of the Engineer
withaut any cast implication to POWERGRID or extension
of work schedule.

Where it is necessary to provide and/ar store petroleun:
products or -petroleurn  mixtures and explosives, the
Contrgctor shall be rasponsible for camying-out .such
provision andfor storage In accordance with the rules and
regulations laid down in Petroleum Act 1934, Explosives
Act, 1948 and Petroleum and Carbide of Calclum Manual
published by the Ghief inspector of Explosives of India. All

such storage shall have prier approval of the Engineer. in

.cage, any-approvals are necessary from the Chief Inspector

{Explosives) of any statutory authorities, the Contractor
shall be responsible for obtaining the same.

All equipment used in construction and erection DY
Contractor shall _m_eet_l_ndia_r}flnitemationai Standands and
where such standards do not exist, the Contractor shall
ensure these to be absolutely. gafe. All equipment shall be
strictly operated and maintatned by the Contractor o
accardance with manufacturer's Operation Manual and
safety instructions and as per Guidelinesfrules of
POWERGRID in this regard,

periodical examinations and. all tests for all liftingfhoisting
equipment & tackles shall be carried-out in accordance
with- the relevant provisions of Factories Act 1948, Indian
Electricily Act 1810 and associated Laws/Rules in force
from time to ime. A register of such examinations and
tests shall be properly maintained by the Contractor anc
will be promptly produced as and when desired by ihz
Engineer of by the person authorised by him.

The Contractor shall be fully responsible for the =3tz
storage of his and his Sub-Contractor's radioactive sources
in accordance with BARG/DAE Rules and other applicable
provisions.  All precautionary measures stiputated Ty
BARC/DAE in connection with uss, storage and handling of
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GCC 22.4.3.8

CCC 22.4.3.9

such material will be taken by the Contractor.

The Contractor shall provide suitable safety equiptment of
prescribed standaid to all employees and workmen
according fo the need, as'may be directed by the Engineer
who will also have right to examine these safety equipment’
to determine their smtabi!ity. reilabi!ity accepiability and
adapiability. o _

Where explosives are to be used, the same shall be used
under the direct control and supervision of an experl,
experienced, qualified and. competent person strictly in
accordance with the Cods of Practice/Rules framed under
indian Explosives Acl pertaining to handling, storage and
use of explosives.

GCC 22.4.3.10 The Contractor shall provide safe working conditions to alt

workmen and employees at the Site including safe means
of access; rallings, stairs, ladders, scaffoidings etc. The
scaffoldings shall be erscted under the control and

- supervislon of an experienced and competent person. For

GCC 22.4.3.1

araction, good &rid standard quality of material only shail
be used by the Contractor.

The Contractor shall nol interfere or disturb electric fuses.
wiring and: other electrical equipment belonging t the
Owner or other Conlractors under any circumstances,
whatsoever, unless expressly permitied in writing by
POWERGRID to handle such fuses, wiring or electrical
equipment

GCC 22.4.3.12 Before the Contractor connects any electrical appliances

to any plug or socket belonging to the other Contractor or
Owner, he shall’

a. Satisfy the Engineer that the appliance is in good
working condition;

h. Inform the Engineer of the maximum current rating.
voltage and phases of the appliances;

c. Obtain permission of the Engineer delailing ths
sockets to which-the applisnces may be connected.

GCC 22.4.3.13 The Engineer will not grant permission to connect untit he

is satisfiad that;
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a, The appliance is in good condition and is fitted with
suitable plug;

b. The appliance is filted with a suitable cable having
. two earth conductors, one of which shall be an
earthed metal sheath surrounding the cores.

GGG 22.4.3.14 No slectric cable in use by the Contractor/Owner will b2
disturbed without prior permission. No wsight of any
description will be imposed on any cable and no ladder or
similar equipment will rest against or attached to il

GCC 22.4.3:15 No repalr work shall be carrfed out on any live equipment.

. The equipment must be deciared safe by the Enginee:

and. a permit. to. work shail be issued by the Engineos

before: any repalr work is carried out by the Conftractor.

‘White:working on selactric fines/equipment, whethier five or

dead; suitable type and sufficient guantily ‘of Yools - wiil

have to he provided by .the Confractor 1o
electriciansiworkmen/officers.

GCC 22.4.3:18 The Contractors shall employ necessary number iof
qualified, full time electriciansfelectrical supervisors o
maintain his temporary electrical installation.

GOC 22.4.5.17 The Contractor employing more than 250 workmen
: whether lemporary, gasual, probationer, regular of
permansnt.or on contract, shall employ at least one full
time officer exclusively as safety officer lo supervise
safely aspects of the equipment and workmen, who will
" coordinate with the Project Safety Offiser. In case of work
being carried out through Sub-Contractors, the Sub-
Contractor's workmen/employees will also be considersc
as the Contractor's employees/workmen for the above
purpose. '

The name and address of such Safety Officers of the
Contractor will be promptly Informed in writing to Enginesr
with a copy to Safety Officer-In charge before he slarts
work or immediately after any change of the incumbent is
made during currency of the Contract.

GCC 22.4.3.18 in cese any accidenl occurs during the construction/
erection or other associated activities undertaken by the
Coniractor thereby causing any minor or major or fatal
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injury to his employses due to any reason, whalsoaver, it
shall be the responsibllity of the Contractor to promptly
inform the same to the Engineer In prescribed form and
also to all the authorities envisaged under the applicable
laws.

GCC 22.4.3.19 The EBngineer shall have the right at his sole discretion to

GCC 22.4.3.20

GCC 22.4.3.21

stop the work, If In his opinion the work is being carried
oul in such a way that it may cause accidents and
endanger the safety of the- persons andfor property,
andfor equipment. In such cases, the Contractor shall be
informed in writing about the nature of hazards and
possible injury/accident and he shall comply to remove
shortcomings promptly. The Contractor afler stopping the
specific work can, if fet necessary, appeal against the
order of stoppage of work to the Engineer within 3 days of
such stoppage of work and decision of the Englneer in this
respect shall be conclusive and binding on the Contractor.

The Contractor shall not be entitled for any
damages/compensation for stoppage of work due to
safety reasons as provided in para GCC 22.4.3.19 above
and the perlod of such steppage of work' will-not be. taken
as an extension of time for completion of work and will not
be the ground for waiver of levy of fiquidated damages.

It is mandatory for the Contractor to observe during the
execution of the works, requitements of Safety Rules
which woukl generally include buf not limited to following:

Safety Rules

~a) Each employze shall be provided with initial

indoctrination regarding safety by the Contractor, sc
as to enable him to conduct his work in a sale
manner.

b) No employee shall be given a new assignment of
work unfamiliare to him without proper introduction as
to the hazards incident thersto, both to himself and
his fellow-employees.

¢} Under no circumstances shall an employee hurry or
take unnecessary chance when working under
hazardous condifions,
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GCC 22.4.3.22

d) Employess must not leave naked fires unattended.
Smoking shall not be permitted around fire prone
areas and adequate fire fighting equipment shall be
provided al crucial location. -

e) Employees under the influence of any intoxicdling
beverage, even to the sfightest degree shall not be
permitted to remain at work,

f)  There shall be a suitable arrangement at every work
site for rendering prompt and sufficiant first ald to the
injured. :

g} The stalrcases and passageways shall be
adequately lighted,

h} The employees when working around moving
machinery, must not be permitted to wear iobose
garmenis. Safely shoes are recommendsd when

. working in shops or places where materials or tools
are likely to fall. Only expserienced workers shali be
permitted to go bshind guard rails or to clean around
anerglzed or moving equipment.

) The employees must use the standard protection
equipment intended for each job. Each piece ¢t
equipment shall be inspected before and after t 1s

_ used. '

i}  Requirements bf ventilation in underwater warking 1
licensed and experienced divers, use of gum boots
for working in slushy or in inundated conditions are
essential requirements to be fulfilled.

k} In case of,rock excavation, blasting shall invariabty
be done through licensed blasters and other
precautions during blasting and storagsftransport of
charge material shall be observed strictly.

The Contractor shall follow and comply with all
POWERGRID Safety Rules, relevant provisions of
applicable faws pertalning lo the safely of workmsn.
employees, plant and equipmenl as may be prescribed
from-time to {ime without any demur, protest or contest or
reservations. In case of any discrepancy between
statutory requiremeni and POWERGRID Safety Rules
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referred above, the
Contractor unless the statutory

latter

stringent.

GCC22.4.3.23 |f the

Contractor fails

shall be binding on

provisions are

the

[P e

in providing safe working

environment as per POWERGRID Safety Rules o
continues the work even after being instructed to sicp
work by the Engineer as provided in para GCC 22.4.3 1%

above, the

Contractor

shall promptly pay

te

POWERGRID, on demand by the Owner, compensaticn
at the rate of Rs.5, 000/- per day of part thereof till th
instructions are complied with and so certified by the
Engineer. However, in case of accident taking place
causing Injury to any individual, the provisions containic
in para GCC 22.4.3.24 shall also apply in addition @
compensation mentioned in this para.

GCC 22.4.3.24 If

the Contracior

does nol

take adequate

safety

precautions and/or fails to comply with the Safety Rules
as prescribed by POWERGRID or under the applicable
law for the safety of the equipment and plant or for the
safety of personnel or the Contractor does not prevent
hazardous conditions which cause injury to his own

employees of

employees

of other Contractors

g

POWERGRID employees or any other person who are at
Site or adjacent thereto, then the Contractor shall e
responsible for payment of a sum as indicated below to b
deposited with POWERGRID, which will be passed on by
POWERGRID to such person or next to kith and kin of ihe
deceased:

person

Faial  injury  or

accident causing
| dasth.

Major  injuries  or

accident causing 26%
or more permanent

Il

disablement

s i . e e g 1 WY

person

Re  100.000/- per |

Rs. 1,000,000/- par |

Permanent disablement shall have same meaning -t
indicated in Workmen's Compensation Act. The amourit
to be deposited with POWERGRID and passed on to the
person mentioned above shall be in addition to e
compensation payable under the relevant provisions ol
the Workmen's Compensation Act and rules framed therce
under or any other applicable laws as applicable

from:
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GC 22,6

GC 23.3

GC 23.7

GC 24.4

GC 24.5

time to time. in case the Contractor does not deposil the
above mentioned amount with POWERGRID, such
amount shall be recovered by POWERGRID from any
monles due or becoming-dug to the Contractor under the
contract or any other on=going contract.

GCCE2.4.3.26 Ifihe Contractor obgerves all the Safety Rules and Cades.
= Statutory Laws and Rules during the cumrency of Contract
awarded by the Owner and no accident occurs then

POWERGRID may consider the performance of tho

Contractor and award suitable ‘ACCIDENT FREE

SAFETY MERITORIOUS AWARD' as per scheme as may

be announced separately from time o time.

* .

Emergency Work {GC Clause 22.6)

Replace the words “Otherwise” with “in case such work is nol in the scope

- of the Contractor”, in the. second last line of second paragraph of GO

clause 22.6.
Supplementing sub-clause GC 23.3

For notification of testing, four weeks shall be deemed as reasanable
advance notice,

Test and Inspection (GC Clause 23.7)

Replace the words “GC Sub-Ciause 8.1" with “GC Sub-Clause 46.1". ir
the tast line of GC clause 23.7.

- Replacing Sub-Clause GC 24.4

As soon as all works in respect of Precommissioning are completed znd,

in the opinton of the Contractur, the Fadcllities or any part thereof is ready

“for Compissioning; the Contractor shall commence Commissioning as per

procedures - stipulated in Technical Specification. and as soon a=
Commissioning is satisfactorily completed, the Contraclor shall so nctify
the Project Manager in writing.

Replacing Sub-Clause GC 24.5
The Project Manager shall, within fourteen (14) days after receipt of thie

Contraclor’s notice under GC Sub-Clause 24 4, notify the Contractor n
writing of any defects and/or deficiencies.
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GC 24.6

GC 24.7

GC 24.7.1

GC 24.7.2

GC 24.7.3

o M e e M b

' the Project Manager notifies the Gontractor of any defects and/or
deficiericies, the Contractor shall theri. correct such defects andfor
deficiencies, and shall repeat the procedure described in GC Sub-Clause
24 4. ¥ the Project Manager ls satisfied the the Facifittes or that pant
thereof have passed Precommissioning ‘Project Manager shall, within
fourteen (14) days after receipt of the Contractor’'s notice/ seven (7) days
after receipt of the Contractor's repeated notice, adyise the Contractor to
procaeed with the Cornmisgioning of the Facilities or that par thereof. If
the Project Manager is nol 80 satisfied, ther.it shall notify the Contractor In
writing of ‘any cefects andfor deficiancles. within seven (7) days after
receipt of the Contractor's repeated. notice, ‘and the above procedure shall
ba repeated. -

' Replacing Sub-Clause GC 24.6 .

[{ the Project Manager fails to advise the Contractor to proceed with the
Comimissioning of the Facllities. or the televant pait thereof or inform the
Contrattor of any defects and/or deficlencles within fourtesn (14) days
after receipt of the Contractor's notice under GC Sub:Cause 24.4 or within
seven {7) days after receipt of the Contractor’s repeated notice under GC
Sub-Clause 24.5, then the Facilities or that part. thereol shall be deemed
to nave passed Precommissioning, “as of the date of the Cantractor's
notice o1 repeated notice, as the case may beé

Existing Sub-clause GC24.7 stands amended and rénumbered as GC
24.9 and following Sub-Clauses sta added as new Sub-Clauses
GC 24.7, 24.7.4, 24.7.2, 24.7.3, 24.7.4, 24.7.5,24.7.5.1 & 24786

GC 24.7 Commissioning .

Commissioning of e Facilities (or-specific part thereof where speciic
parts are specified In the GC 1.1} shel be commenced by the Contractor
immediately after belng advised by the Project manager, pursuant 1o GC
sub-clause 24.5 or immediately after the deemed Completion except for
Commissioning Precommissioning {including desmed Precommissioning)
under GC sub-clause 24.6. I

The Employer shali, o the extent. . _::Es'pgciﬂ-ed;_-i-n Appendix-B (scope of
works and supply by fthe - Employer), ‘depley  the operating and

malntenance personnel and supply ra “materials, utilities, lubricants.
chemicals, catalysts, facilities, services and: other materials required for

Cammissioning.

On passing of the Pracommissioning _é:.nd.charging of the Facilities at ratxd
voltage, Commissioning would be attalned.
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' .mﬁf&-pzﬁssing thee Ao, 200 sieve as well as a Black cotton soil are unaccep o’

Wet lncations shall be kept completely dewalered, both dorng and 24 [AXSOPER

after placing the concrete, without disturbance of the concrete.

f the conerete surface s found to be defective aflers the torm work has e
-removed, the damage shall be repaired with o tich cement sand mortar o 0

satisfaction of the Employer before the faundation i< back tilled.

Backfilling and Removal of Stub Templates

Afer opdning of formwork and removal of shoring, timbesmg, o

backfi{ling shall be started after ru_p_ai--r_s_. if any, to the foundation conces
Backfilling shall narmally be done with ihé.-{gxcavaled soil, unless itig a iav
type or it consisis of large boulders/stones, in which case the boulders =t
lve broken to a maximum size of 80-mm. Al locations where botroseed rae
iz required for backl(illing, Contractor shall bear the cost irrespective or feads
& hift,

The backfilling materials shall be cran and free from organic of IR AN

forgign materials. A clay. lype soil with a grain size distribution of 5075

ior backfilling. The earth shall be deposited in maximum 200mm layer
.le'ml_'iéd, welted if necessary and compacted property before another taver o
deposited. The moisture content for compaction shall be based on
Proctor compaction test results given in the Geo-technical Report, Clauss ©+

- of aection 111 The density of the compacted backfill material may furthee =
. werified o the satisfaction of the Employer based an the sand-cone med.

deseribed in the ASTM D1556-82 standard.

The backfilling and grading shall be carned to an elevation ol about 7=imro
above the finished ground level to drain out water. After backfilimg St

high, earthen embankment (band) will be made along the sides of excava o
pits and suff icient watet will be poured-in the backfilling earth for at least

fiours, After the pits have been backfilled to full depth the stub template « o

bo remaved,
Curing,

The concrete shall be cured by mawntaining the concrete wet for a perie
4t least 10 davs afler placing. Once the concrete has set for 24 hours ths
may be backfilied wath aslected moistened zoil and well comsabdmes

tayers not rxceeding My thickoess and thereafter both the backhiil con

and gxposed chimney shall e kept wet for the remamader of the pegne e

10 davs, Phe ergmnend cotrete clunmey =hall also b kept wet by vooavg oo

ety genay Bags arcuid tand wetiing the bags conbingoushe Gone s o
criteal W day s permd

Benching

FEER IR FIE N AN § R ]
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When the tine passes through ha!ly!undu!a{z‘:d terrain, leveling the ground
may be required for casting of tower foolings.. All“such activities shall be
termed benching and shall include: cumng of excess earth and removing the
same to a suitable point of disposal as requir d by Empk}yer Benching shall
be resorted w only alter approval from Empioyer Volume of the earth to be
cut shall be rmeasured before cutting and approved by Employer for
payment purposes. Further, to minimize benching, unequal leg extensions
shall be considered and provided if found economical. If the levels of the pit
centres be in sharp contrast with the level of tower centre, suitable leg
exlensions may be deployed as required. The pmposa} shall be submx!ted
by the Coniractor with detailed ;ustmcamm m ihc Emplayer.

Protection of Tower and Tower Faoting

Tower spotting shall endeavor to mlmmtse the quiantity of revetment

required.

The work shall includeall negessary: strme revetments, concreuw and earth
titling above ground level, the clearirig from site of all surplus excavated soil,
special measures for protection of faundauon clase t0 of in nalas, river bank
{ bed, undulated tervain, protection of up il / dawn hilt slopes required for
protection of tower etc, including suitable revetment or galvanised wire
netting and meshing packed with bouldors, Tiw top cover of stone revetment
shall be sealed with' M=15 concrete {1:2:4 mix). Ccntractor shall recornmend
protection” at sich locations wherever required.. Details of protection of
tower/tower footing are given in drawmg enclused thh these specifications

for reference purpose only.

. Tower footings shall generally be backfiled using soil excavated at site
unless deerned unsuitable for backfilling. In the latter case, backfilling shall
be done with borrowed earth of suitable quality irrespective of leads and lift.
The unit rate for backfilling quoted. in BPS shall include the required lead
and consolidation and leveling of earth after Eatkfii’li.r'\f;‘

The provisional quantities for protection werk of foundanons are fumished
in price sthedule of Bid Proposal Sheet(BPS). The unit rates shall also be
applicable for adjusting with the aclual. guantitieswol protection works done.
These unii rates shall hold good for protection ‘waork.carried out on down
hills or up tills stopes applicable for the tnwcr Inc:nhcm.»

The unit rates for random rubbie mas«)nry revetment quoted in price
schedute shafl nlso ine ludc excavation & (1:5) random masonry and unit rate
for top seating with M-13 conerete. Far poyment ‘purposes the volume of
random rublle masoncy revetment shall be measured from bottom to 1op
sealing cont and paid at the quated rates indicated in price schedute.

Nua extra rates shall be pmd for albed work ‘»th as excavation, lor
revetment packed stone a? bead of weop huh-.*% c*i{ Mowever, no deduchon

v f‘ (.'a' {-‘v'” ~iid {lsye )
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144 The cases CoOntmining eaztly dasnageable material shall T wery coretuby
packed. and marked with appropriate caution symbols, ie fragale. hidle
! with care, use na ook #te wherever applable.
Y3 gach package shall be logibly marked by the Contractor o lns expenses

showing i details such a5 description and:quantity of contents, the name of
the consignee and address, the gross and net weights of the package. the
mahe of the Contractor etc.

3.0 Employer s Envirepment and Social Policy and its kmplementation

2.1 Development  and growth of mankind through Industrialization and
unwarr_ahted wse of natural resources has inflicted considerable impact on
E-nvimnme’nt-and Society. Asa result, Envitonmental and Soctal issues have
emerged as the focal point of global debate.

Empipygxr'_s ag&i_vities by their inherent nature and flexibility have nagligille

impacts or environmental and social attributes. In order to address these

issues and m match the rising expectations of a. cleandr, safer and healthier

envirenmedt, Employer has evolved its Environmental and Social Policy and

Prosedures {E8PP).  The key prindples of Eraployer Envitonmental and

Social Policy are '

By Avﬁiﬁance of- environmentally and’ socially sensitive arzas while
planning project activities. -

i) Mirgmisation  of  impacts  when project  activihes  occur m
environimentally ard socally sensitive areas.

iy Mitigation of any nnavetdahie adverse Hmpacts arising ont of its

prajucts
2.2 Basic issues to-be kept n mund while carrying out construction activities arc
t.
i) Avend socially sonsitive areas with regard to human habitations and

arpas of cultural signtticance
1) Seeure thit interest of peapic afferted by Emplayer's proects.

i Invelvs leeal people aftevied by teansiiussigil lme propects an per
| requirement and wuibalbdey '

v} Consult affected peaple in Jecisions having fmpheation to them f
considergd negessary

v} Aizpl'_\«_,_e.’ff.:ciem and safe technalogy/practives

vl Koepp abreast of atl potennal dangers to penple’s health aecupational
[ CE .
safury e osatene of envrronaent atad e gespechen pmtipater o

FHRISUTYS

by TION HTIREE
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viij Establish preventive mechanisms to guarantee safety.

viii) Mitigation measures in cas2 of accidents.

ix) Avoid unwarranted cutting of trees-in forest area.

While constructing the lines through forest stretches the contraclor will

provide alternate fuel to its employae ey, warking tabours/supervisars etc
in order to avoid cutting of forest woods.

Cohtractor will ensure safety to the wild lite, during workingfcamping near
to the National park.

Contractor during construction of lines in agricultural fields will ensury
minimum damages to the crops, trees, bunds,. irngaﬁon ete. If the same is
un-avoidable, the decision of Engineer- m-charge shali be final.

The wastefexcess material/debris should be rermpved from the construction
site including agricultural field, forest stretches, river etc. immadiately after
construction work.,

The Contractor will ensure least disturbance to the hilt slope and natursi
drainage so as to avoud soil erosion. Natural drainage in plain area
disturbed to be trained to the satisfaction of Engineer- in-charge.

As far as possible existing path/kutchha road/approach shall be used for the
construction. '

The Contractor will ensure supply of  stone  chipsfsand  from
authorised/approved quarry areas.

Proper documentation of abave, if any.

[HEAL SIS F R
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CENTRAL ELECTRICITY AUTHORITY
NOTIFICATION
New Delhi, the 20th September, 2010

No. CE1/S9/CEA/EL—In exercise of the powers conferred by section 177 of
the Electricity Act, 2003 (36 of 2003); the Central Electricity Authority hereby
makes the following regulations' for Measures relating to Safety and Electric
Supply, namely:-

Chapter I

1. Short title and Commencement.- (1) These regulations may be callgd the
Central Electricity Authority (Measures relating to Safety and Electric Supply)
Regulations, 2010. ;

(2) They shall come into force on the date of their final publication in the Official
Gazette. g

2. Definitions.- (1) In these regulations, unless the context otherwise requires,
(a) “Act” means the Electricity Act,2003; ' W
(b) ‘“‘accessible” means within physical reach without the use of any
appliance or special effort;
(c) ‘“ampere” meansa unit of electric current and is-a constant current which,
flowing in two parallel straight conductors of infinite length of negligible cross
section and placed at a distance of onc meter apart in a vacuum will produce a
force of 2x107 Newton per meter length between the conductors;
(d) ‘“apparatus 'means clectrical apparatus and includes all machines, fittings,

accessorics and appliances in which conductors are used;

(e) “bare” means not covered with insulating materials;
(f) “cable” means a length of insulated single conductor(solid or stranded) or
of two or more such conductors each provided with its own insulation, which
arc laid up together. Such insulated conductor or conductors may or may not
be provided with an overall mechanical protective covering;
(g) -“circuit” mcans an arrangement of conductor or conductors for the
purpose of conveying clectricity and forming a system or a branch of a
system,;
(h) “circuit breaker” means a device, capable of making and breaking the
circuit under all conditions, and unless otherwise specified, so designed as to
break the current automatically under abnormal conditions; '
(i) “concentric cable” means a composite cable comprising an inher
conductor which is insulated and one or more outer conductors which are
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insulated from one another and are disposed over the insulation of, and more or
less around, the inner conductor;

() ‘“conductor” means any wire, cable, bar, tube, rail or plate used for
conducting electricity and so arranged as to be electrically connected to a
system;:

(k) “conduit” means rigid or flexible metallic tubing or mechanically strong
and fire resisting non-metallic tubing into which a cable or cables may be
drawn for the purpose of affording it or them mechanical protection;

() "connected load" means the sum of the ratings of the electricity

consuming apparatus connected to a consumer’s installation;

(m) “covered. with insulating material” means adequately covered with
insulating material of such quality and thickness as to prevent danger; S

(n) “cut out” means any appliance for automatically interrupting the
transmission of electricity through the conductor when the current rises above a
pre-determined amount, and shall also include fusible cut-out; .

(0) “danger” means danger to health or danger to life or any part of body

from shock, bumn or other injury to persons, or property, or from fire or

explosion, attendant upon the generation, transmission, transformation,
conversion, distribution or use of clectricity; '

(p) “dead” means at or about earth potential and disconnected from any live
system. It is used only with reference to current carrying parts when these parts
are not live.

(@) ‘“designated person” mearis a person designated under regulation 3;

(r) “earthed” or “connected with earth” mieans connected with the general
mass of earth in such manner as to ensure at all times an immediate discharge
of electricity without danger; .

(s) “carthing system™ means an electrical system in which all the conductors
and appliances are earthed; -

() “enclosed sub-station” means any premises or enclosure or part thereof,
being large enough to admit the entrance of a person after the apparatus therein
is in position, containing apparatus for transforming or converting electricity to
or from a voltage at or exceeding 650 V (other than transforming or converting
solely for the operation of switch gear or instruments) with or without any other
apparatus for switching, controlling or otherwise regulating the electricity, and
includes the apparatus therein,

(u) “enclosed switch-station” means any premises or enclosure or part thereof,
being large enough to admit the entrance of a person after the apparatus therein
is in position, containing apparatus - for switching, controlling or otherwise
regulating electricity at or exceeding 630 V but not for transforming or
converting electricity(other than for transforming or converting solely for the
operation of switchgear or instruments)and includes the apparatus therein,

(v) “flameproof enclosure™ means an enclosure for electrical machinery or

apparatus that will withstand, when the covers, or other access doors are

properly secured, an internal explosion of the inflammable ‘gas or vapour
which may enter or originate inside the enclosure, without suffering damage
and without communicating the infernal flammation (or explosion) to the
external inflammable gas or vapour in which it is designed to be used, through
any joints or other structural openings in the enclosure; ’

(w)“flexible cable” means a cable consisting of one or more cores each formed
of a group of wires, the diameter and the physical properties of the wires and
insulating material being such as to afford flexibility.
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(x) “guarded” means covered, shiclded, fenced or otherwise protected by
means of suitable casings, barier, rails or metal screens to remove the
possibility of dangerous contact or approach by persons or objects to a point of
danger, : -
() “hand-held portable apparatus” means an apparatus which is so designed as
to be capable of being held in the hands and moved while connected to a
supply of electricity;

' (2) “High Voltage Direct Current (HVDC)” means Direct Current (DC) voltage

above 100000 Volts used for transmission of power.

(za) “inspector of mines” means an Inspector appointed under the Mines
Act, 1952 (35 of 1952); .

(zb) “installation” means any composite electrical unit used for the purpose of
generating, transforming, transmitting, converting, distributing or utilizing
electricity;

(zc) “intrinsically safe” as applied to apparatus or associated “circuits shall
denote that any sparking that may occur in normal working is incapable of
causing explosion of inflammable gas or vapour;

(zd) “increased safety type ‘e’ © means 4 method of protection by which
additional measures are -applied so as to give increased security against the
possibility of excessive temperatures and of occurrence of arcs and sparks in
apparatus which does not produce arcs or sparks in normal service;

(ze) “lightning arrestor” means a device which has the property of diverting to
earth any electrical surge of excessively high amplitude applied to its terminals
and is capable of interrupting flow current if present and restoring itself
thereafter to its original operating conditions;

{zf) “linked switch” means a switch with all the poles mechanically linked so
4s to operate simultanecus. ;

(zg) “live” means electrically charged,

(zh) “metallic covering” means mechanically strong metal covering
surrounding ome or more conductors;

(zi) “meter” means a device suitable for measuring, indicating and recording
consumption of electricity or any other quantity related with electrical system
and shall include, wherever applicable, other equipment such as Current
Transformer (CT), Voltage Transformer (VT) or Capacitor Voltage
Transformer (CVT) with necessary wiring and accessories;

(zj) “mine” has ine same meaning as defined in the Mines Act, 1952 (35 of
1952); :

(zk) “neutral conductor” means that conductor of a multi-wire system, the
voltage of which is normally intermediate betwee. the voltages of the other
conductors of the system and shall also include return wire of the single phase
system; :

(z1) *occupier” means the owner or. person in occupation of the premises
where electricity is used or proposed to be used;

(zm) “ohm” means a unit of electrical resistance and is the electrical resistance
between two points of a conductor when a constant potential difference of one
volt, applied to these points produces a current of one ampere in the conductor,
provided no electromotive force is generated in the conductor;

(zn) “open sparking” means sparking which owing to the lack of adequate
provisions for preventing the ignition of inflammable gas external to the
apparatus would ignite such inflammable gas;
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(zo) “overhead line” means any electric supply line which is placed above
ground and in the open air but excluding live rails of a traction system;

(zp) "owner" means the company or body corporate or association or body of
individuals, whether incorporated or not or artificial juridical person which
owns or operates or maintains Electric Plants and Lines;

(zq) “ownmer”, “agent” and “manager” of a mine have the same meanings as
are assigned to them in the Mines Act,1 952(35 of 1952);

(zr) *poles” means the phase terminals of a Switch. :

(zs) “portable apparatus” means an apparatus which is so designed as to be
capable of being moved while in operation;

(zt) “portable hand lamp” means a portable light-fitting provided with suitable
handle, guard and flexible cord connected to a plug;

(zu) “Schedule” means a schedule to these regulations,

(zw) “section” means a Section of the Act; :

(zv) “span” means the horizontal distance between two adjacent supporting
points of an overhead conductor;

(zw). “street box” means a totally enclosed structure, either above or below
ground containing apparatus for transforming, switching, controlling or
otherwise regulating electricity;

(zx) “supplier” means any gemerating company "or licensee from whose
system electricity flows into the system of another generating company or
licensee Or CONSUMET, :

(zy) “switch” means a manually operated device for opening and closing or for
changing the connection of a circuit;

(zz) “switchboard” means an assembly including the switchgear for the control
of electrical circuits, electric connections and the supporting frame;

(zza) “switchgear” shall denote switches, circuit breakers, cut-outs and other
apparatus used for the operation, regulation and control of circuits;

(zzb) “system” means an electrical system in which all the conductors and
apparatus are electrically connected to a common source of electric supply;
(zzc) “transportable apparatus” means apparatus which is operated in a fixed
position but which is so designed as to be capable of being moved readily from
one place to another;

(zzd) “volt” means a unit of potential difference of electro-motive force and is
the difference of electric potential which exists between two points of a
conductor carrying a constant current of one ampere, when the power
dissipated between these points is one watt;

(2ze) “voltage™ means the difference of electric potential measured in Volts
between any two conductors or between any part of either conductor and the
earth as measured by a voltmeter meeting Indian Standards;

(zzf) “watt” is a unit of active power and “MW” means megawatt and is equal
to 10° watts.

(2) Words and expressions used and not defined in these regulations but defined in
the Act shall have the meanings respectively assigned to them in the Act.
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Chapter 11

3, Designating person(ﬁ) to operate and carry out the work on electrical lines

and apparatus.- (1) A supplier or a consumer, Of the owner, agent or manager of
a mine, or the agent of any company operating in an oil-field or the owner of a
drilled well in an oil field or a contractor who has entered into a contract with a
supplier or a consumer to carry out duties incidental to the generation,
transformation, transmission, conversion, distribution or use of electricity shall
designate persons for the purpose to operate and carry out the work on electrical
lines and apparatus.

(2) The supplier or consumer, Ot the owner, agent or manager of a mine, or the

agent of any company operating in an oil-field or the owner of a drilled well in an-

oil field or a contractor referred to on sub-regulation (1) shall maintain a'register
wherein the names of the designated persons and the purpose for which they are
engaged, shall be entered.’

(3) No person shall be designated under sub-regulation (1) unless,-

(i) he possesses a certificate of competency O electrical work permit,
issued by the Appropriate Government.

(ii) his name is entered in the register referred to in sub-relgulation (2).

Inspection of designated officers and other safety measures.- (1) The register
maintained under sub-regulation (2) of regulation 3 shall be produced before the

 Blectrical Inspector when required by him.

(2) If on inspection, the Electrical Inspector finds that the designated person does
not fulfill the required qualification, he shall recommend the removal of the name
of such persons from the register.

Electrical Safety Officer.- (1) All suppliers of electricity including generating
companies, transmission companies and distribution companies shall designate an
Electrical Safety Officer for ensuring observance of safety measures specified
under these regulations in their organisation for construction, operation and

‘maintenance of power stations, sub-stations, transmission and distribution lines.

(2) The. Electrical Safety Officer shall be an Electrical Engineering degree holder
with at least ten years of experience in operation and maiptenance of electricity
plants or an Electrical Engineering Diploma holder with at least fifteen years of
experience’in operation and maintenance of electric plant.

(3) The Eledtrical Safety Officer designated under sub-regulation (1), shall ensurc
periodic inspection of such installations, get them tested and keep a record thereof
and such records shall be made available to the Electrical Inspector if and when
required. :

(4) For every factory registered under Factory Act, 1948, where mcre than 250
KW of electrical load is connected, the management of the factory shali designate a
person having qualification specified in sub-regulation (2), for ensuring the

3747 Gl/10—25
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observance of the safety provisions laid under the Act and the regulations made
thercunder, who shall periodically inspect such installation, get them tested and
keep a record thereof and such records shall be made available to the Electrical
Inspecter if and when required. '

Safety measures for operation and maintenance of electric plants.- (1)
Engineers and supervisors appointed to operate or undertake maintenance of any
part or whole of a thermal power generating station and a hydro power plant
together with the associated sub-station shall hoid diploma in Enginecring from a
recopnized institute, or a degree in Engineering from a university.

(2) The Technicians to assist engineers or supervisors shall possess a certificate in
appropriate trade, preferably with a two years coursc from a Industrial Training
Institute recognized by the Central Government or the State Government.

(3) Engincers, supervisars and Technicians engaged for operation and
maintenance of electric plants should have successfully undergone the type of
training as specified in Schedule-1.

Provided that the existing employees shall have te undergo the training
mentioned in sub-regulation (3) within three years from the date of coming into
force of these regulations.

(4) The owner of every thermal power generating station and hydro power plant
together with their associated sub-station shall arrange for training of personuel
cngaged in the operation and maintenance of his generating station along with
associated sub-station in his own institute or any other institute recognized by the
Central Government or the State Government.

Provided that separate training shall be given to the persons engaged in
operation and maintenance of thermal power statiens and hydro power stations
including associated sub-stations.

Safety measures for operation and maintenance of transmission, distribution
systems.- (1) Engincers or supervisors engaged in operation and maintenance of
transmission and distribution systems shall hold diploma in eiectrical, mechanical,
clectronics and instrumentation Engineering from a recognized institute or
university.

(2) The Technicians to assist engineers or supervisors shall possess a certificate in
appropriate trade, preferably with 2 ™wo years course from a Industrial Training
institule recognized by the Centrai Government or State Government.

(3) Engincers, supervisots and Technicians engaged for operation and
maintcrance of transmission and distribution systems electric plants should have
successiully undergone the type of training as specified in Schedule-IL

Provided that the existing employees shall have to undergo the traiming
mentioned in sub-regulation (3) within three years from the date of coming intu
torce of these regulations,



(9P 11—808 4] . R 1 USTH : FTHHUR

8.

(4) Owner of every transmission or distribution system shall arrange for training of
their personnel engaged in the operation and maintenance of transmission and
distribution system in his own institute or any other institute recognized by the
Central Government or State Government.

Keeping of records and inspection thereof.- (1) The generating company or
licensee shall maintain records of the maps, plans and sections relating to supply or
transmission of electricity and submit the same to the Electrical Inspector for
inspection as and when required by him.

(2) The Electrical Inspector shall supply a copy of the report of inspection referred
to in sub-regulation (1), to *he generating company or licensee, as the case may be.

9, Deposit of maps. — When ¢ icense has been granted, two sets of maps showing, as

10.

11,

regards such licensee, the particulars specified in application for licemse shall be
signed and dated to correspond with the date of notification of the grant of the
license by an officer designated by the Appropriate Commission in this behalf, one
set of such maps shall be retained by the said officer and the other one shall be
furnished to the licensee.

Deposit of printed copies.- (1) Every person who is granted a license, shall,
within thirty days of the grant thereof, have copies of the license and maps,
showing the area of supply as specified in the license to Exhibit I same for public
inspection at all reasonable times at his head office, his local offices, if any, and at
the office of every local authority. within the arca of supply.

(2) Bvery such licensee shall, within the aforesaid period of thirty days, supply
free of charge one copy of the license along with the relevant maps to every local
authority within the area of supply and shall also make necessary arrangement for
the sale of printed copies of the license and maps to all persons applying for the
same, at a price to be notified by the Appropriate Government from time to time.

Plan for area of supply to be made and kept open for inspection.- (1) The
licensee shall, after commencing to supply electricity, forthwith cause a plan, to be
made in electronic form, of the area of supply, and shall cause to be marked
thereon the alignment and in the case of underground works, the approximate
depth below the surface of all the existing electric supply lines, street distributing
boxes and other works, and shall once in every year cause that plan to be duly
corrected so as to show the electric supply lines, street distributing boxes and other
works for the time being in position and shall also, if so required by an Electrical
Inspector, cause to be made sections showing the approximate level of all his
existing underground works other than service lines.

(2) Every plan shall be drawn to such horizontal and vertical scale as the

* Appropriate Commission may gequire.

Provided that no scale shall be required unless maps of the locality on that
scale are for the time being available to the public.

(3) Every plan and-section so made or corrected, or a copy thereof, marked with

the date when it was made or comected, shall be kept by the licensee at his -
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—

principal office or place of business within the area of supply, and shall at all
reasonable times be open to the inspection of all applicants, and copies thereof
shall be supplied.

Provided that existing and old plans and sections and underground
distribution network shall be converted to electronic form within three years from
the date of commencement of these regulations.

(4) Global Positioning System (GPS) mapping or mapping through any other
latest technology, of existing and old plans and sections shall be completed within
five years from the date of commencement of these regulations and new plans and
sections shall be compatible to the Global Positioning System mapping or
mapping through any other latest technology.

(5) The licensee shall, if required by an Electrical Inspector, and, where the
licensee is not a local authority, by the local authority, if any, concemed, supply
free of charge to such Electrical Inspector or local authority a duplicate copy of
every such plan or section or a part of the same duly corrected.

(6) The copies of plans and sections under this regulation shall be supplied by the
licensee to every applicant on the payment of such fee as the Appropriate
Commission may, by regulation, specify. '

Chapter III

General safety requirements

General safety requirements pertaining to construction, installation,
protection, operation and maintenance of electric supply lines and
apparatus.- (1) All electric supply lines and apparatus shall be of sufficient
rating __for power, insulation and estimated fault current and of sufficient
mechanical strength, for the duty cycle which they may be required to perform

under the environmental conditions of installation, and shall be constructed,

installed, protected, worked and maintained in such a manner as to ensure safety
of human beings, animals and property.

(2) Save as otherwise provided in these regulations, the relevant code of practice
of the Bureau of Indian Standards or National Electrical Code, if any, may be
followed to carry out the purposes of this regulation and in the event of any
inconsistency, the provisions of these regulaions shall prevail.

(3 ) The miaterial and apparatus used shall conform to the relevant specifications of
the Bureau of Indian Standards or International Elelctro-Technical Commission
where such specifications have already been laid down.

(4) All electrical equipment shall be installed above the Mean Sea Level (MSL) as
declared by local Municiple Authorities and where such equipment is to be
installed in the basement, consumer shall ensure that the design of the basement
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should be such that there is no seapage or leakage or logging of water in the
basement.

Service lines and apparatus on consumer’s premises.- (1) The supplier shall
ensure that all electric supply lines, wires, fittings and apparatus belonging to him
or under his control, which are on a consumer’s premises, are in a safe-condition
and in all respects fit for supplying electricity and the supplier shall take
precautions to avoid danger arising on such premises from such supply lines,
wires, fittings and apparatus.

() Service lines placed by the supplier on the premises of a consumer which are
underground or which are accessible shall be so insulated and protected by the
supplier as to be secured under all ordinary conditions against electrical,
mechanical, chemical or other injury to the insulation.

(3) The consumer shall, as far as circumstances permit, take precautions for the
safe custody of the equipment on his premises belonging to the supplier.

(4) The consumer shall also ensure that the installation under his control is
maintained in a safe condition.

14. Switchgear on consumer’s premises.- (1) The supplier shall provide a suitable

15.

switchgear in each conductor of every service line other than an carthed or earthed
neutral conductor or the earthed external conductor of a concentric cable within a

. consumer’s premises, in an accessible position and such switchgear shall be
contained within an adequately enclosed fireproof receptacle:

Provided that where more than one consumer is supplied through a
common service line, each such consumer shall be provided with an independent
switchgear at the point of rigid junction to the common service.

(2) Every electric supply line other than the earthed or earthed neutral conductor
of any system or the earthed external conductor of a concentric cable shall be
protected by a suitable switchgear by its owner.

Identification of earthed and earthed meutral conductors and position. of
switches and switchgear therein.- Where the conductors include an earthed-
conductor of a two-wire system or an earthed neutral conductor of a multi-wire
system or a conductor which is to be connected thereto, the following conditions
shall be complied with:-

(i) an indication of a permanent nature shall be provided by the owner of
the earthed or earthed neutral conductor, or the conductor which is to be
connected thereto, to enable such conductor to be distinguished from any live
conductor and such indication shall be provided- :

(a) where the earthed or earthed neutral conductor is the property of the
supplier, at or near the point of commencement of supply;




198

THE GAZETTE OF INDIA : EXTRAORDINARY [ParT 1II—SEC. 4]

(b) where a conductor forming part of a consumer’s system is to be
connected to the supplier’s earthed or earthed neutral conductor, at the
point where such connection is to be made;

(c) in all other cases, at a point corresponding to the point of
commencement of supply or at such other points as may be approved by
an Electrical Inspector, '

(ii) no cut-out, link or switch other than a linked switch arranged to operate
simultaneously on thc carthed or earthed neutral ‘conductor and live
conductors shall be inserted or remain inserted in any earthed or earthed
neutral conductor of a two wire-system or in any earthed or earthed neutral
conductor of a multi-wire system or in any conductor connected thereto.

Provided that the above requirement shall not apply in case of- .
(a) a link for testing purposes, or

(b) a switch for use in controlling a generator or transformer.

16. Earthed terminal on consumer’s premises.- (1) The supplier shall provide and

17.

maintain on the consumer’s premises for the consumer’s use, a suitable earthed
terminal in an accessible position at or near the point of commencement of supply.

Provided that in the case of installation of voltage exceeding 250 V the
consumer shall, in addition to the aforementioned earthing arrangement, provide
his own carthing system with an independent electrode.

Provided further that the supplier may not provide any earthed terminal in
the case of installations already connected to his system on or before the date to be
specified by the State Government in this behalf if he is satisfied that the
consumer’s earthing arrangement is efficient.

(2) The consumer shall take all reasonable precautions to prevent mechanical
damage to the earthed terminal and its lead belonging to the supplier.

(3) The supplier may, recover from the consumer the cost of installation on the

basis of schedule of charges published by him in advance and where such schedule

of charges is not published, the procedure laid down, in regulation 63 shall apply.
Explapation.- For the purposes of sub-regulation (1), the expression “point of
commencement of supply of electricity” shall mean the point at the incoming
terminal of the switchgear installed by the consumer.

Accessibility of bare conductors.- Where bare conductors are used in a building,
the owner of such conductors shall,-

(a) ensure that they arc inaccessible;
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(b) provide in readily accessible position switches for rendering them dead
whenever necessary; and

(c) take such other safety measures as are specified in the relevant Indian
Standards.

18 Danger Notices.- The owner of every installation of voltage exceeding 250 V shall

19.

affix permanently in a conspicious posmon a danger notice in Hindi or English and
the local language of the District, with a sign of skull and bones of a design as per
IS -2551 on-

' (a) évery motor, generator, transformer and other electrical plant and
equipment together with apparatus used for controlling or regulating the same;

(b) all supports of overhead lines of voltage exceeding 650 V which can be
easily climbed upon without the aid of ladder or special appliances;

(c) luminous tube sign requiring supply, X-ray and similar high frequency
installations of voltage exceeding 650 V but not exceeding 33 kV:

Provided that where it is not possible to affix such notices on any
generator, motor, transformer or other apparatus, they shall be affixed as near
as possible thercto, or the word ‘danger’ and the voltage of the apparatus
concerned shall be permanently painted on it:

Provided further that where the generator, motor, transformer or other
apparatus is within an >nclosure one notice affixed to the said enclosure shall
be sufficient for the purposee of this regulation.

Explanation-  For the purpose of clause (b) rails, tubular poles, wooden
supports, reinforced cement concrete poles without steps, I-sections and
chanmels, shall be deemed as supports which cannot be easily climbzd upon

Handling of electric supply lines and apparatus.- (1) Before any conductor or
apparatus is handled, adequate precautions shall be taken, by earthing or other
suitable means, to discharge electrically such conductor or apparatus, and any
adjacent conductor or apparatus if there is danger therefrom, and to prevent any
conductor or apparatus from being accidentaily or inadvertently electrically
charged when persons are working thereon.

(2) Every person who is working on an electric supply line or apparatus or both
shall be provided with tools and devices such as gloves, rubber shoes, safety belts,
ladders, carthing devices, hclmets, line testers, hand lines and thé like. for
protecting him from mechanical and electrical injury and such tools and devices

shall always be maintained in sound and efficient working condition.

(3) No person shall work on any live electric supply line or apparatus and no
person shall assist such person on such work, unless he is designated in that
behalf, and takes the safety precautions given in Schedule-III.
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(4) Every telecommunication line on supports carrying a line of voltage exceeding
650 V but not exceeding 33 kV shall, for the purpose of working thereon, be
deemed to be a line of voltage exceeding 650 V.

(5) All non-current carrying metal parts of switchgear and control panels shall be
properly earthed and insulating floors or mat conforming to 1S-15652: 2006, of
appropriate voltage level shall be provided in front of the panels for the safety of
operating personnel.

(6) All panels shall be painted with the description of its identification at front and
at the rear.

20. Supply to vehicles and cranes.- Every person owning a vehicle, travelling crane,
or the like to which electricity is supplied from an external source shall ensure that
it is efficiently controlled by a suitable switch enabling all voltage to be cut off in
one operation and, where such vehicle, travelling crane or the like runs on metal
rails, the owner shall ensure that the rails are electri cally continuous and earthed.

21. Cables for portable or transportable apparatus.- (1) Flexible cables shall not
be used for portable or transportable motors, generators, transformers, rectifiers,
electric drills, electric sprayers, welding sets or any other portable or transportable
apparatus unless they are heavily insulated and adequately protected from
mechanical injury.

(2) Where the protection is by means of metallic covering, the covering shall be in
metallic connection with the frame of any such apparatus and earthed.

(3) The cables shall be three core type and four core type for portable and
transportable apparatus working on single phase and three phase supply
respectively and the wire meant to be used for ground connection shall be, easily
identifiable.

22. Cables protected by bituminous materials.- (1) Where the supplier or the owner
has brought into use an electric supply line, other than an overhead line, which is
not completely enclosed in a continuous metallic covering connected with earth
and is insulated or protected in situ by composition or material of a bituminous
character,- '

(i) any pipe, conduit, or the like into which such electric supply line may
have been drawn or placed shall, unless other arrangements arc approved
by the Electrical Inspector in any particular case, be effectively sealed at its.
point of entry into any .sireet box so as to prevent any flow of gas to or’
from the street box, and,;

(i) such electric supply line shall be periodically inspected and tested
_ where accessible, and the result of each such inspection and test shall be
duly recorded by the supplier or the owner.

(2) The supplier or the owner after the coming into force of these regulations, shall
not bring into use any further electric supply line as aforesaid which is insulated or



(w1 [11L—8&U8 4] RE H1 YEIUR o STHIHRT

- 201

——e——

23.

24.

25.

26.

27.

protected in situ by any composition or material known to be liable to produce
noxious or explosive gases on excessive heating.

Street boxes.- (1) Street boxes shall not contain gas pipes, and-precautions shall
be taken to prevent, as far as reasonably possible, any influx of water or gas.

(2) Where electric supply lines forming part of different systems pass through the
same street box, they shall be readily distinguishable from one another and all
electric supply lines of voltage exceeding 650 V at or in strect boxes shall be
adequately supported and protected so as to prevent risk of damage to or danger
from adjacent electric supply lines.

- (3) All street boxes shall be regularly inspected for the purpose .of detecting the

presence of gas and if any influx or accumulation is discovered, the owner shall
give immediate notice to any authority or company who have gas mains in the
neighbourhood of the street box and in cases where a street box is large enough to
admit the entrance of a person after the electric supply lines or apparatus therein
have been placed in position, ample provision shall be made-

(i) to ensure that any gas which may by accident have obtained access 1o
the box shall escape before a person is allowed to enter; and

(i) for the prevention of danger from sparking.

(4) The owners of all street boxes or pillars containing circuits or apparatus shall
ensure that their covers and doors are kept closed and locked and are so provided
that they can be opened only by means of a key or a special appliance. .-~

Distinction of different circuits.- The owner of every generating station, sub-
station, junction-box or pillar in which there are any circuits or apparatus, whether
intended for operation at different voltages or at the same voltage, shall ensure by
means of indication of a permanent nature that the respective circuits are readily
distinguishable from one another. :

Distinction of the installations having more than one feed.- The owner of every
installation including sub-station, double pole structure, four pole structure or any

other structure having more than one feed, shall ensure by means of indication of a
_ permanent nature, that the. installation is readily distinguishable from other

installations

Accidental charging.- (1) The owners of all circuits and apparatus shall so_

amrange them that there shall be no danger of any part thereof becoming
accidentally charged to any voltage beyond the limits of voltage for which they are
intended. '

(2) Where alternating current and direct current circuits are installed on the same
box or support, they shall be so arranged and protected that they shall not come
into contact with each other when' live. _ .

-Provisions applicable to protective equipment.- (1) Fire buckets filled with

clean dry sand and ready for immediate use for extinguishing fires, in addition to

_ fire extinguishers suitable for dealing with fires, shall be conspicuously marked

3747 GIt 0—26
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and kept in all generating stations, enclosed sub-stations and switching-stations in
convenient location.

(2) The fire extinguishers shall be tested for satisfactory opc_;ai_iop_ as per relevant
Indian Standard at least once a year and record of such tests shall be maintained.

¥ First-aid boxe.s or cupboards cpﬁspicuous_l}{ .n_lg,r,kt:d‘a_ﬁ.d' '_éqﬁiﬁpgﬁ with such

. contents as the State Government may specify, shall be provided and maintained
in every generating station, enclosed sub-station, enclosed switching station and in
vehicles used for maintenance ‘of lines so as .to be readily, accessible during all
working hours and all such boxes and cupboards shall, except.in the case of

_unattended sub-stations and switching stations, be kept in g:hla__rgt_:j_qf:'xes,pqnsible

persons who are trained in first-aid treatment and one of such persons shall be
available during working hours. ok

(4) Two or more gas masks shall be provided _conspicuously and installed and
maintained at accessible places in every generating station with capacity of
5 MW and above and enclosed sub-station with. transformation capacity of
5 MVA and above for use in the event of fire or smoke; ,

. Provided that where more than one genératdf with capacity of 5§ MW and
above is installed in a power station, each.generator shail be prov ided with at leasl
two separate gas masks in an accessible and COnSPICUCiS pia. -

Provided further that adequate number of gas :.m'a_sks ~waii be provided by
the owner at every generating station and enlosed sub-station wiil: capacity [ess
than 5 MW and 5 MVA respectively. :

28. Display of instructions for resuscitation of persons suffering from electric

shock.- (1) Instructions, in English or Hindi and the local language of the District

. and where Hindi is the local language, in English and Hindi for the resuscitation of

persons suffering from electric shock, shall be affixed: by the owner in a

conspicuous place in every generating station, enclosed sub-station, enclosed

switching station, mines and in every factory as defined in clause. (m) of section 2

of the Factory Act,1948 (63 of 1948) in which electricity is used and in such other

premises where electricity is used as the Electrical Inspector may, by notice in
writing served on the owner, direct, ; : :

(2) The owner of every generating station, enclosed- sub-station, enclosed

switching station and every factory or other premises to which these regulations
apply, shall ensure that all designated persons employed by him- are acquainted

with and are competent to apply the instructions referred to in sub-regulation (1).

(3) In every manned generating station; sub-station or switching station of voltage
exceeding 650 V, an artificial respirator shall be .provided and kept in good
working condition. :

29. Precautions to be adopted by consumers, owners, occuplers, electrical
contractors, electrical workmen and suppliers.- " (I) No electrical installation
work, including additions, alterations, repairs and adjustments to existing
installations, except such replacement of lamps; fans, fuses, switches, domestic
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appliances of voltage not exceeding 250V snd fittings as in no’ way alters its
capacity or character, shall be carmried out upon the premises of or on behalf of any
consumer, supplier, owner or occupier for the purpose of supply to such consumer,
supplier, owner or occupier except hy an clestrical contractor licensed in this
behalf by the State- Government and under the direct supervision of a person
holding a certificate of competency and by a person holding a permit issued or
recognised by the State Government. S

" Provided that in the case of works executed for or on.behalf of the
Central Government and-in the case of installations ir mines, oil fields and
raitways, the Central Government and in other cases the State Govermment, may,
by notification in the Official Gazette, exempt on such conditions as it may

-impose, atty such work described- therein either generaily or in the case of any

specified class of consumers, suppliers, owners or occupiers. -

(2) No electrical instatlation work which has been carried out in contravention of
sub-regulation (1) shall either be emergised or connected to the works of any
supplier. : o :

Periodical inspection and testing of installations.- (1) Where an installation is
already connested to the supply system of the supplier or frader, every such
installation shall be periodieally inspected and tested at intervals not exceeding
five years either by the Electrical Inspector or by the supplier as may be direcied
by the State Government in this behalf or in the case of installations belonging to,
or under the control of the Cential Government, and in the case of installation in-
mines, oilfields and railways, by the Central Government.” A i

s

“(2) The periodical inspection and testing-of installations of voltage aboves 650 V

belonging to the supplier, shall also be carried out at intervals not excé

thg five
years by the Electrical Inspector; - .

(3) Where the supplier is directed by the Central or the State. Government, as the
case may be, to inspect and test the installatioh, he shail report on the condition of
the installation to the consumer concerned in the Forms I, I and ITI as specified in
Schedule-IV and shall submit a.copy of such report to the Electrical Inspector,

{4) The Electrical Inspector may, on receipt of such report, accept the report

‘subrmitted by the supplier or record variations as the circumstances of each case
‘may require and may recommend that the defects may be ractified as per report;

(5) In the event of the faiture of the owner of any-installation to rectify the defects
in his instaliation pointed out by the Electrical Inspector in his report and within
the time indieated therein, such instaliation shall be liable to be disconnected
under the directions of the Eleotrical Inspector after serving the owner of such

installation with a notice for not less than forty eight hours.

Provided that the instaliation shall not be disconneoted in case an appeal is
made under sub-rule (1) of rule (8) of "Qualifications, Powers and Functions of

'Chief Electrical Tnspector and Electrical Inspectors issued by Central Government

vide GSR 48] (E).dated 17.08.2006 and the appellate authority has stayed the

" orders of disconnection.
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43.

Chapter VI

Safety provisions for electrical installations and apparatus of voitage
exceeding 650 volts

Approval by Electricsal Inspector. — (1) Voltage above  which electrical
installations will be required to be inspected by the Blectncal Inspector befare
commencement of supply or recommencement after shutdown for six months and
above shall be as per the rotification to be issued by the Appropriate Government,
under clause (x) of sub-secnon (2} of section 176, gnd sub-sectlon (1) of section
162 of the Act. oo _ _ Sy

(2) Before makmg an application to the’ Electrical Inspector for permission to
commence or recommence supply after an installation ha$ been disconpected for
six months and above at voltage exceeding 650 V to any person, the supplier shall
ensure that electric supply lines or apparatus of voltage exceeding 650 V
belonging to him are placed in position,. properly joined and duly completed and
examined and the supply of electricity shall not be commenced by the supplier for
installations of voltage needing inspection under these regulations unless the
provisions of regulations 12 1o 29, 33 to'35, 44 to 51 and 55 to 77 have been
complied with and fhe approval in' writing of the Electrical Inspector has been
obtamed by him:

Provided that the suppliér may energlse the aforesaid ele.cmc supply lmas
or apparatus for the purpose of tcsts specified in regu}atwn 46

(3) The owner of any installation of voltage cxceedmg 650 V shall, before making
application to the Electrical Inspector for approval of his installation or-additions
thereto, test every circuit of valtage exceeding 650 V or additions the;cta other
than an overhead line, and satisfy himss!f that they withstand the applica¥ion of the
testing voltage set out in sub-regulation (1) of regulation 46 and shall duly record

the results of such tests and forward them to the Electrical Inspector:

Provided that an Electncal Inspector may direct such owner to carry out
such tests as he deems necessary or aceept the manufacturer’s certified tests in
respect of any particular apparatus in place of the tests required by this regnlatmn

{4) The owner of any installation of voltage exceedmg 850 V who makes any

~ eddition or alteration to his instaliation shall not ‘ormect. to the supply His

44‘

‘apparatus or electric supply lines, comprising the said alferafions or additions
unless and until such alteration or addition has been approved in writing by the
Electrical Inspector, :

Use of| electricity at wltage exceetiing 650 Volts. - (1) Tha Flectrical Inspector

‘shall 1}ot suthorise the suppher to commience supply of where the supply has been
discontinued for a period &f six months and above, to recommence the supply at
voltage exceeding 650 V1o any consumer unless-

{f) all conductors and appatatus situated on the premises of the
consumer are sa placed as {o be inaccessible except to a designated person

S e e A e e b et i—rm g —ore e
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 protected so as to prevent danger;

and all operations in connection with the said conductors and apparatus are
carried out by a designated person; ‘

(ii) the consumer has provided and agrees to maintain a separate building
or a locked weather proof and fire proof enclosure- of agreed design and
location, to which the supplier at all times shall have access for the purpose
of housing his apparatus and metering equipment, or where-the prdvision
for a separate building or enclosure is impracticable, the.consumer has

segregated the aforesaid apparatus of the supplier from any.other part of his

own apparatus: = e

B ;-.-. Provided that such segregation shall be by the provision. of fire proof

walls, if the Electrical Inspector considers it to be necessary:

" ‘Provided further that in the ¢ase of an outdoor installation the

consumer shall suitably segregate the:aforesaid apparatus.belonging to the
- supplier from his own; L BRI =

(iif) all pole type sub-stations are constructed and maintained in

accordance with regulation 50.

' (2) The owner shall observe the following conditions, Where electricity at voltage
exceeding 650 V is supplied, converted, transformed or used,- '

(i) he shall maintain safety clearances for' electrical apparatus as per
Bureau of Indian Standard specification o that -sufficient space is
available for easy operation and maintenance without any hazard to the

~ operating and maintenance personnel working near the equipment and for
" ensuring adequate ventilation; '

(i) he shall not allow any encroachment below such installation:

Provided that where the Electrical Inspector comes across any such
encroachment, he shall direct the owner to remove such encroachments;

" (iii) the minimum safety working clearances specified in ‘Schedule-VII

shall be maintained for the bare conductors or live parts of any apparatus in
outdoor sub-stations excluding overhead lines of installations of voltage

“exceeding 650 V;-

(iv) he shall ensure that the windings of motors or other apparatus within
reach from any position in which a person may g’_éqi.tire to be, are suitably

(v) ~ he shall ensure that where a transformer or transformers are used,

* suitable provision shall be made, either by connecting with earth, a point of

the circuit at the lower voltage or otherwise, {0 guard-against danger by
reason of the said circuit becoming accidentally charged above its normal
voltage by leakage from or contact with thé circuit at the higher voltage;
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(vi) a sub-station or a switching station with apparatus having more than
2000 litres of oil shall not-be located in the basement where proper oil
draining arrangement cannot be provided;

(vii) where a sub-station or a switching station with apparatus having
more than 2000 litres of oil is installed, whether indoor or outdoors, he
shall take the following measures, namely:-

(a) the baffle walls of four hours fire rating shall be provided
between the apparatus,-,

(i) where there is a single phase transformer banks in the
switch-yards of generating stations and sub-stations;

(ii) on the consimer premises;

(iii) where adequate clearance between the units is not
available.

(b) provisions shall be made for suitable oil soakpit and where
use of more than 9000 litres of oil in any one oil tank, receptacle
or chamber is involved, provision shall be made for the draining
away or removal of any oil which may leak or escape from the
tank, receptacle or chamber containing the same, and special
precautions shall be taken to prevent the spread of any fire
resulting from the ignition of the oil from any cause and adequate
provision shall be made for extinguishing any fire which may
occur;

(c) spare oil shall not be stored in the vicinity of any oil filled
equipment in any such sub-station or switching station;

(d) all the transformers and switchgears shall be maintained in
accordance with the maintenance schedules prepared in
accordance with the relevant codes of practice of Bureau of Indian
Standards; :

(¢) dry type of transformers only shall be used for installations

inside the residential and commercial buildings;

(viii) without prejtidiee to the-above measures, he shall take adequate fire
protection arrangement for quenching the fire in the apparatus;

- (ix) he shall ensure that  the transformers of 10 MVA and above rating or

in case of oil filled transformers with oil capacity of more than 2000 liters

~are provided with fire fighting system as per IS - 3034: 1993 or with

‘Nitrogen Injection Fire Protection system;

(x) where it is necessary to locate the sub-station, or switching station in
the basement, he shall take the following measures, namely:- '

|
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(a) the room shall necessarily be in the first basement at the
periphery of the basement;

(b) the entrances to the room shall be provided with fire resisting &
doors of 2 hour fire rating and the door shall always be kept
closed and a notice of this effect shall be affixed on outer side of
the door; <

(c) a curh (sill) of a suitable height shall be provided at the
entrance in order to prevent the flow of oil from a ruptured
transformer into other parts of the basemcnt

(d) direct access to the transformer room shall be provided from
outside and the surrounding walls.shall be lined with fire bricks;

(e) the cables to primary side and secondary side shall have
sealing at all floors and wall opening of atleast two hours rating;

(f) fire Retardent Low Smoke (FRLS) cable of two hours rating
shall be used.

(xi) he shall ensure that oil filled transformers installed indoors in other '
than residential or commercial buildings are placed at the ground floor or
not below the first basement;

(xii) he shall ensure that cable -trenches inside the sub-stations and
switching stations containing cables are filled with sand, pebbles or similar

non-inflammable materials or completely covered with non-inflammable o
slabs;
(xiii) he shall ensure that unless the conditions are such that all the .

conductors and apparatus may be made dead at the same time for the
purpose of cleaning or for other work, the said conductors and apparatus
shall be so arranged that these may be made dead in sections, and that work
on any such section may be carried on by a designated person without
danger; .

(xiv) only persons designated under sub-regulation (1) of re.gulation 3,
shall carry out the work on live lines and apparatus.

(3) All apparatus shall be protected against lightning and apparatus exceeding
220 kV shall also be protected against switching over voltages. )

(4) The equipment used for protection and switching shall be adequately  co-
ordinated with the protected apparatus to ensure safe operation and to maintain the
stability of the inter-connected units of the power system.

(5) The minimum clearances spec1ﬁed in Schedule-VIII shall be maintained for
bare conductors or live parts of any apparatus in outdoor sub-stations, excluding :
overhead lines of High Voltage Direct Current installations. : :

i
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There shall not be tapping of another transmission line from the main-line for

' 66 kV and above class of lines.

45. Inter-locks and protection for use of electricity, at. voltage exeeding 650 -
Volts.- (1) The owner shall ensure the following, namley:- ... ..

() isolators and the controlling circuit breakers shall be interslocked so

 that the isolators cannot be operated unless the corresponding breaker is in
~open position; s i Hnh

) isolators and the correspondmgeanhmg sw:tches s_}mll be inter-

locked so that no earthing switch can be closed uniess and until ‘the

~ corresponding isolator is.in open position; .

' (iil) ‘where two .or more. supplies are not intended o be operated in

parallel, the respective. cizcuit breakers, or. linked switches controlling the
supplies shall be inter-locked to prevent possibility .of any -inadvertent
paralleling or feedback; .. . . .. ... e s L P

i o

(iv) when two or more transformers are operated in, parallel, the system
. shall be so. arranged _as_.:t\q_:'._trip‘_.ﬂ;e..._sgcpndary.:br:akq:;.pf a;transformer in
' case the primary breaker of that transformer trips;, . -~ o

) all 'g'atcé' or doors \;'Hi.cﬁl'-"'givé accesswhve partSOf an installation
shall be inter-locked in such a way; that these cannot be.opened unless the

T B =

live parts are made dead and proper discharging and earthing:of these parts

should be ensured before any person comes in close proximity of such

Ao annde wniiibees)

parts; .

(Vi) where '-_t'wo_pr..gﬁo,'fe ;genefatbfs -apéiate.i'in-; paraliel-riandf:neutral

switching is adopted, inter-lock shall be provided to ensure:that:generator
breaker cannot be closed unless one of the neutrals ‘is connected ito:the

.earthing system.. .

E '(‘2) The foilo“dﬁg_ p_rofcﬁ:ﬁon_- shall. be- pxﬁ;ridédsein .;All systems' and -circuits ‘to
automatically disconnect the supply under abnormal conditions, namly:-

(i)- ? ; o#_e: current ,brqth},tioﬁ: to .disc-:(-)'nn.c:ct"-th'e ::supply.automatically df:the

ol rated current of the equipment, .cable or supply:line is exceeded:for-a-time
‘which the equipment, cable or supply-line is.not designed to withstand; -

(i) earth fault or earth leakage protection to disconnect the -supply

_automatically if the earth fault current. exceeds: the: limit ‘of current: for
_ keeping the contact potential within the reasonable values; - LA

(iii) gas pressure type and winding and oil temperature protection to give
alarm and tripping shall be provided ot all transformers: of ratings 1000

. _KVAand.above; = . o

(iv) transformers of capacity 10 MYA and @bove shall be -protected
against incipient faults by differential protection;

3747 GI/10—28
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(v) all generators with rating of 100 KVA and above shall be protected
against earth fault or leakage;

(vi) all generators of rating 1000 KVA and above shall be protected
against faults within the generator winding using restricted earth fault
protection or differential protection or by both; 3

(vii) high speed bus bar differential protection along with local breaker
back up protection shall be commissioned and shall always be available at
all 132 kV and above voltage sub-stations and switching stations and
generating stations connected with the grid:

Provided that in respect of existing 132 kV sub-stations and switching,

stations having more than one incoming feeders, the high speed bus bar

differential protection along with local breaker back up protection, shall be
commissioned and shall always be available;

(viii) every generating station and sub-station connected to the grid at 220
KV and above shall be provided with disturbance recording and event
logging facilities and all such equipment shall be provided with time
‘synchronization facility for global common time reference but wherever
numerical relays with provision of recording fault data are installed,

disturbance recorder and event logger may not be installed;

(ix) distance protection and carrier communication protection shall be
provided for all lines connecting to 400/220 kV substation.

46. Testing, Operation and Maintenance.- (1) Before approval is accorded by the
Electrical Inspector under regulation 43 the manufacturer’s test certificates shall, if
required, be produced for all the routine tests as required under the relevant Indian
Standards. '

(2) No new apparatus, cable or supply line of voltage exceeding 650 Volts shall
be commissioned unless such apparatus, cable or supply line are subjected to site
tests as per relevant code of practice of the Bureau of Indian Standards.

(3) No apparatus, cable or supply line of voltage exceeding 650 V which has been

.kept disconnected, for a period of six months or more, from the system for
alterations or-repair, shall be connected to the system until such apparatus, cable ot
supply line are subjected to the relevant tests as per code of practice of Bureau of
Indian Standards.

(4) Notwithstanding the provisions of this regulation, the Electrical Inspector
may require certain fests 10 be carred out before or after charging the
installations.

(5) All apparatus, cables and supply lines shall be maintained in healthy
conditions and tests shall be carried out periodically as per the relevant code of
practice of the Bureau of Indian Standards,
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47,

48,

(6) Records of all tests, trip;;ings, maintenance works and repairs of all
equipments cables and supply lines shall be duly kept in such a way that these
records can be compared with earlier ones. ;

(7) 1t shall be the responsibility of the owmer of all installations of voltage
exceeding 650 V to maintain and operate the installations in a condition free from
danger and as recommended by the manufacturer or by the relevant codes of
practice of the Bureau of Indian Standards. :

(8) Failures of transformers and reactors of 20 MVA or MVAR and higher
capacity shall be reported by the consumer and the suppliers of electricity, within
forty' eight hours of the occurrence of the failure, to the Central Electricity
Authority and the reasons for failure and measures to be taken to avoid recurrence
of failure shall be sent to the Central Electricity Authority within one month of the
occurrence in the format given in Schedule-IX.

Precautions to be taken against excess leakage in case of metal sheathed
electric supply lines.- The following precautions shall be taken in case of electric

supply lines other than overhead lines, for use at voltage exceeding 650 V;.

namely:-

(i) the conductors of the cable except the cable with thermoplastic
insulation without any metallic screen or armour shall be enclosed in metal
sheathing which shall be electrically continuous and connected with earth, and

the conductivity of the metal sheathing shall be maintained and reasonable

precautions taken where necessary to avoid corrosion of the sheathing;

(i) the resistance of the earth connection with metallic sheath shall be kept
low enough to permit the controlling circuit breaker or cut-out t pperate in
the event of any failure of insulation between the metallic sheath and the
conductor.

Explanation- For the purpose of this regulation;-l

(a) in the case of thermoplastic insulated and sheathed cables with metallic
armour the metallic wire or fape armour, shall be considered as metal
sheathing,

(b) where an electric supply line as aforesaid has concentric cables and the
external conductor is insulated from an outer metal sheathing and connected
with earth, the external conductor may be regarded as the metal sheathing for
the purposes of this regulation provided that the foregoing provisions as to
conductivity are complied with. ‘

Connection with earth for apparatus exceeding 650V.- (1) All npn-c‘urrer;'t'

carrying metal parts associated with an installation of voltage excceding' 650 V'
shall be effectively earthed to a grounding system or mat which shall,-

(i) limit the touch and step potential to tolerable values;
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':(ii)_"-" limit'the. grpmd"p_ownﬁal'_-ﬁse to tolerable values so-as to prevent danger .
/diie fo'transfer-of- potentiak-through ground, earth wires, cable sheath, fences,
- pipe-lines, etc.; 2 fo v i 3

(i) maintdin the’ resistance of the sarth connection:to:such a-value.as-to

inake opera '_"ﬁéﬁjﬁfeth:éprotecti?e device effective; fad s A o e
(2) In the.case of star cormected system with: earthed=ncut:-’als-or-delt&_conncctéd,.-;_
system with earthed artificial neutral point,- -

). the néutral poit of every generaor and transformer shall be earttied by

| conmecting it to the:earthing system ot by less than fwo separate and distinct

Provided_that the neutral pomt of a generator may be connected to the
,, earthing: system through an impedance to limit the fault current to-the earth:

s Provided  further :;hati in the ' case ‘of multi-machine systems neutral
switchinip ‘may’ be'resorted to, for limiting the “injurions effect of harmonic -
current circulation-im the system; 2 S

“i)" " the:gemeiator or transformer neutral shall be sarthed through a suiteble
 impedance’ where an3 appreciable” harmonic' current’ flowing in the: neutral
“ Gomection causes inferférerice, With communication cireuits; ' " -
(iii) in case of the delta‘conmected system ‘the neutral ‘point shall be obtained
by the insertionofia.grounding transformer and current limiting resistance
' or impedance wherever considered nece ssary at the comriencement’of such a
(3) In case of generating: stations, sub-stations and industrial installations of
voltage exceeding 33 KV, the system neutral earthing and protective frame
earthing may be, if system design s0 warrants, integrated into common earthing
griq;p,rqy{idgd;_thg_ggsi_stagcg to earth of combined mat does not cause the step and

touch pofential to exceed its permissible values.

(4) Single phase systems of voltage excecding 650 V shall be effectively sarthed.

()1 the case of a system comprising eledtric siipply lifies having concentric

cables, the external condhictor shall be conneoted with eartt, © "

(6) Where a supplier proposes to connect with earth an existing system for use at
voltage exceeding 650 V which has not hitherto been so connected with earth, he
shall give notless than fourteen days notice in writing together with particulars of

the proposed connection with earth to the telegraphzauthority established under'the

_(7) Where the earthing lead-and earth connection are used.only in connection with

earthing guards. erected under overhead lines of voltage exceeding 650 V where
they cross a telecommunication line or a railway line, and where such lines are

equipped - with earth leakage, the earth resistance shall not exceed twenty five
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“ohuhs and the project mithotitiés shall obtain'No Objection Certificate (NOC) from
- Réilway Adthorities and Power and '}‘eiecommnmcauon Co~ord1nat1cm Commﬂtee
'-'befme encrglsatlon of the facﬂmes. : -

E15Y Every carﬂung systein belonging to either the' suppher or the consumer shall
-be tested for its resistance to earth on a dry day during dry season riot léss than
once a year and records of such tests shall be mamtamed and produced if so
'requxred beforethe Elecfncal Inspector - o

49. Generdl conditions as to transformaﬂon and cantrol of’ electricity ( 1} thre
electricity of voltage ‘xceeding 650 V 'is tranifornted, converted; reguilated or
otherwise controlled in sub-stations or switching stations mcludmg outdoor  sub-

stations atid outdoor mtchmg ‘stations “to Be' transfoimied or in strest boxes
' consuucted underground the folluw:ng prowsrons shall be o‘bserve:d namely -

(i} “sub-stations-and switching “stations shall preferably be -gretted above
ground, but where necessarily constructed’ underground due provisions for
ventilation and drainage shall be made snd any space housing switchgear shall

. " not be used for ‘storage of any mate«nals especmlly tnﬂammable and
' "-fcombushb’fe matenals or rcfuse

(if) ountdoor sub-stations except pole type sub-stations and outdaor sw1tchmg
stations shall, unless the apparatus is completely enclosed in a metal covering
" connected with earth, the said apparatus also: Being colnstted with the system
by armoured cablés, be-efficienitly protected by’ feneing not less than 1.3
. metzes in height or other means so &g {0 prevent access o the slectric supply
" line§ afid apparatus therein by an ﬂndemgn&ted person and the fenf:mg of such
&rea shall be earthed efﬁcaanﬂy, e
"",";(ux) underground street” boxes, ' oftier ‘than. subsstations, whith comtain
+-" rangformers shall not tonfdin switches or other’ apparatus, and switches, cut-
outs or other apparatus required " fof Sonirolling “of other purposes shall be
fixed in separate raceptaf;lc- abova ground whcrcvar practmable

(2} Where “electricity is ' ttansformed; Suitable’ conn_ectlon' shall be made by
. connecting with earth a point of the system at the lower voltage and also to guard
agdinst danger by redson of the said §ystem Becoming acc1dentally charged above
1!:8 normal voltage hy leakage ﬁ'om 4 contact w1th thc system at the h:gher voltage.

50, Pﬂie type sub-stations ~ Where platform type construction is used for'a pole type
sub-station and sufficient space for a person to stand on the platform is provided, a
* substitntial henid it shall be built around- the saxd pIatfurm and 1f the hand rail is

! .- of metal, it shall be corinceted with €arth;

Prewded that in the case of pole type sub-station on wooden supports and
wooden piatfonn the metal hand—raﬂ sha’ll not e cormected wrth carth,
o 51. C’onﬂensers Sustablc arrangement shaIlbe made for immediate and aufomatic or
maral discharge of every static condenser on diseonnection of supply.

crammm———— e e
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52, Supply to luminous tube sign installations of voltage exceeding 650 Volts but
not exceeding 33 kV.- (1) Any person who proposes to use or who is using
electricity for the purpose of operating a luminous tube sign installation, or who
proposes to transform or is transforming electricity to a voltage exceeding 650 V
but not exceeding 33 kV for any such purpose shall comply with the following
conditions, namely:-.

(i) all live parts of the installation, including all apparatus and live
conductors in the secondary circuit, but excluding the tubes except in the
neighbourhood of their terminals, shall be inaccessible to undesignated
persons and such parts shall be effectively screened;

(i) irrespective of the method of obtaining the voltage of the circuit
which feeds the luminous discharge tube sign, no part of any conductor of
such circuit shall be in metallic connection, except in respect of its
connection with earth, with any conductor of the supply system or with the
primary winding of the transformer;

(iii) all live parts of an exterior installation shall be so disposed as to
protect them against the effects of the weather and such installation shall be
so arranged and separated from the surroundings as to limit, as far as
possible, the spreading of fire;

(iv) the secondary circuit shall be permanently earthed at the transformer
and the core of every transformer shall be earthed;

(v) where the conductors of the primary circuit are not in metallic
connection with the supply conductors, one phase of such primary circuit
shall be permanently earthed at the motor generator or convertor, or at the
transformer and an earth leakage circuit breaker of sufficient rating shall be
provided on the side of voltage not exceeding 250V to detect the leakage
in such luminous tube sign installations;

(vi) a sub-circuit which forms the primary circuit of a fixed luminous
discharge tube sign installation shall be reserved solely for such purpose;

(vii) a separate’ primary final sub-circuit shall be provided for each
transformer or each group of transformers having an aggregate input not.
exceeding 1,000 volt-amperes, of a fixed luminous discharge tube sign
installation;

(viii) an interior installation shall be provided with suitable adjacent means
for disconnecting all phases of the supply except the “neutral” in a 3-phase,
4-wire circuit;

(ix) for installations on the exterior of a building ‘a.suitable emergency
fire-proof linked switch to operate on all phases except the neutral in a 3-
phase, 4-wire circuit shall be provided and fixed in a conspicuous position

at not more than 1,70 metres above the ground;
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(%)  a special “caution” notice shall be affixed in a conspicuous place on
the doot of every enclosure of voltage exceeding 650 V but not exceeding

~ 33KV to the effect that the supply must be cut off before the enclosure is
apened; : S : S

(xi) where static condensers are used, they shall be inﬁ;f;liéd on _.thé lead
side of the fuses and the primary sidé of the transformers where the voltage
does not exceed 250 V: . o - S

(xii) where- static condensers are used on primary side, pr-ovisioh shall be
made for automatic or manual discharging of the condensers when the

supply is cut off:

(xiii) before using the static condensers or any interrupting device on the
voltage exceeding 650 V, the exccuting agencies shall test and ensure that
automatic discharging device is functional thereon, '

(2) The owner or user of any luminous tube sign or similar installation of
voltage exceeding 650 V but not exceeding 33 kV shall not bring the same into
use without giving to the Elcefrical Inspector not less than fourteen days ndtice
in writing of his intention so to do. '

Supply to electrode hoilers of voitage exceeding 650 Volt but not exceeding
33 kV.- (1) Whete 2 system having a point conneeted with earth is used for
supply of electricity to an electrode boiler of voltage exceeding 650 V which is
also connected with earth, the owner or user of electrode boiler shall comply
with the following conditions, naméiy:— ' :

(i)  the metal work of the electrode boiler shall be efficiently connected
to the metal sheathing and metallic armouring, if any, of the electric supply
line of voltage exceeding 650 V but not exceeding 33 kV whereby
electricity is suppied to the electrode boiler;

()  the supply of eleciricity at voltage exceeding 650 V to the electrode
‘boiler shall be controlled by a suitable circuit-breaker so set as o operate in
the event of the phass currents becoming unbalanced to the extent of ten
per cent of the rated current consumption of the clectrode. boiler under
normal conditions of operation: '

Provided that if in any case a higher setting is essential to cnsure stability
of operation of the elevtrode boiler, the sefting may be increased so as not
to exceed fifieen per cent of the rated current consumption of the electrode
boiler under normal conditions of operation; ;

(ifi}) an inverse time element device may be used in conjuction with the
aforesaid circuit breaker to prevent the operation thereof unnecessarily on

the oceurrence of unbalanced phase ecurrents of momentary or short
duration;

(iv) the supplier or owner shall serve a notice in writing on the telegraph-
authority at least seven days prior to the date on which such supply of
cleciricity is to be afforded specifying the location of every point, including
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the earth connection of ‘the electrode  boiler, .at which the system is
connected with earth.
(2) The owner Or user of any eiectrod_e'boilér of voliage exceéhing '95_0 V shall
not bring the same into use without giving the Electrical Inspector not less than
fourteen days notice in writing of his intention s0 10 do.

§ 3y . ~4 2% M
s4. Supply to X-ray and high frequency {nstallations.- (1) Any person, who
proposes to use or who is using electricity for the purpose ‘of operating an X-ray
‘or-similar hithrequen_qy_insta}]aﬁ_.on, other than portable units or shock-proof
self contained and stationary units shall comply the following conditions,
-namely:- ; O ; 5 Ty TReIe

i) - ‘mechanical barriers shall be provided to prevent too close an
approach to any parts of the X-ray apparatus of voltage exceeding 650 V
but not exceeding 33 kV, except the X-ray tube and ifs leads, unless such
parts of voltage exceeding 650 V but not cxceeding 93’ kV have been
rendered shock proof by being shielded by earthed metal or adequate
insulating material; ighs.. '

(it) where generators operating at 300 . kV. peak or__ﬁ)()_rc 'éfrc: usedl,___ls'uch

generators shall be installed in rooms separate from those containing the

. other - equipment. and any” step-up -transformer employed shall be so
installed and protected as to prevent danger; . S s

(iif) a suitable switch;shall :bc_pm\fidcd to control the Qir-c_u__ilt_slu:pél'yi:ng a
generator, and shall be so arranged.as to be open c_x(_;_ept__‘while the door of
the room housing the generator s locked from the outside; > i -

(iv) X-ray tubes used in therapy shall be nj(_)untz;d: 1n %_1.1_1.! earthed metal
enclosure; | :

(v) every X-ray machine shall be provided with a ‘milliammeter or other

suitable measuring.instrument,.rea.dily visible from the control position and

-connected, if practicable_,' in the carthed lead, but guarded if connected in
the lead of voltage exceeding 650 V but not exceeding 33 KV:

Provided- that earth leakage circuit breaker of _sufﬁ@:i_,cnt_miing shall
be provided on the side wherein voltage does not exceed 250 V to.detect
_ the leakage in such X-1ay installations.

; Expianatianf— For the purpose of this regulation “shp_ck b_ro_of“,__as applied
to X-ray and high-frequency equipment, shall mean that such equipment is
guarded with carthed metal so that no person may come into contact with

_any live part. . g

(2) (i) in the case of nonshock proof equipment, overhcad conductors of
voltage cxceeding 630 V but not exceeding 33 kV, unless suitably guarded
- apainst personal contact, shall be adequately spaced and high voltage leads
on tilting tables and _ﬂuroscopcs'shaﬂ be adequately insulated or sO
surrounded by barriers as 10 prevent inadvertent contact; R
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(i) the circuit of voltage not exceeding 250 V of the step up transformer
shall contain & manually operated control device having overload
protection, in addition to the over current device for circnit protection, and
these devices shall have no exposed live parts and for diagnostic work
there shall be an additional switch in the said circuit, which shall be of one
of the following types:- S

(a) a switch with a spring or other mechanism that will open .

automatically except while held close by the operator, or;

() a time switch which will open autematically after a definite
period of time for which it has been set; '

(iif) if more than one piece of apparatus be operated from the same

source  of voltage exceeding 650 V, each shall be provided. with a

switch of voltage exceeding 650 V to give independent control;

(iv) low frequency current-carxyiﬁg parts of a machine of the gquenched-
gap or open gap type shall be so insulated or guarded that they cannot be

touched during operation but the high frequency cirouit-proper which

delivers high-frequency current normally for the therapeutic purposes shall
ve exempt fiom such insulation; ' '

(v) ali X-ray gouerators having capacitors shall have suitable means for
discharging the capacitors manually;

(vi) except in the case of self-contained units, all 200 XV peak or higher
X-ray generators shall have & sphere gap installed in the system of voltage
exceeding 650 V but not exceeding 33 KV adjusted so that it will break
down on over voifage surges.

(i)  all nop-current carrying metal patts of tube stands, fluroscopes and

"other apparatus shall be properly garthed and insulating floors, mats or

platforms shall be provided for operators in proximity to parts of voltage
exceeding 650V unless such parts have been rendered shock proof;

(i) where short wave therzipy machines are used, the treatment tables and
examining chairs shall be wholly non-metallic.

" {4) The owner of any X-ray installation or similar hlgh frequency apparatus

shall not bring the same into use without giving to the Electrical Inspector not
less than fourteen days notice in writing of his intention to de 50:

Provided that the aforesaid notice shall not be necessary in the case of

shock-proof portable X-rey and high-frequency equipment which have been
inspected before the commencement of their use and periodically thereafter.

5747 GIN0—29

R a




26

55,

56.

57.

THE GAZETTE OF INDIA : EXTRAORDINARY [Parr 11I—8EC. 4]

—_— —_—

Chapter VII

Safety requirements for overhead lines, underground cables and

generating stations

Material and strength.- (1)  All conductors of overhead lines other than those
specified in regulation 68 shall have a breaking strength of not less than 35Q kg.

(2) Where the voltage does not exceed 250V and the span is of less than fifteen

metres and is drawn through the owner’s or consumer’s premises, a conductor
having an actual breaking strength of not less than 150 kg may be used.

Joints.- (1) No conductor of an overhead line shall have more than one joint ina
span and joints between conductors of overhead lines shall be mechanically and
electrically secure under the conditions of operation.

(2) The ultimate strength and the electrical conductivity of the joint shall be as per
relevant Indian Standards.

Maximum stresses and factors of safety.- (1) The load and permissible stresses
on the structural members, conductors and giound wire of self supporting steel
Jattice towers for overhead transmission lines shall be in accordance with the
specifications laid down, from time to time, by the Bureau of Indian Standards.

(2) Overhead lines not covered in sub-regulation (1) shall have the following
miaimum factors of safety, namely:-

(@) for metal supports - 1.5
@) for mechatically processed concrete supports - 2.0
(iii)  for hand-moulded concrete supports - 2.5
(iv)  for wood supporis = 3.0

(3) The minimum factors of safety shall be based on such load as may cause

failure of the support to perform its function, assuming that the foundation’ and
other components of the structure are intact.

(4) The load shall be equivalent to the yield point stress or the modulus of
rupture, as the case may be, for supports subject to bending and vertical loads and
the crippling load for supports used as strut.

(5) The strength of the supports of the overhead lines in the direction of the line
shall not be less than one-fourth of the strength reduired in the direction transverse
to the line.

© (6) The minimum factor of safety for stay-wires, guard-wircs or bearer-wires

shall be 2.5 based on the ultimate tensile strength of the wire.

(7) The minimum factor of safety for condurfors shall be two, based on their
ultimate tensile strength, in add:tion, the conductor’s tension at 32° C, without
external load, shall not exceed the following percentages of the ultimate tensile
strength of the conductor:- .




{ o T 4] WA H WA ¢ SR 227
§3) Initial umloaded tension ... 335 per cent
(i)  Final unloaded tension U 25 per cent

58,

Provided that for the sonductors having a cross section of a generally
triangular shape, such as conductors composed of 3-wires, the final unleaded
tension at 32° C shall not exceed thirty per cent of the ultimate tensile strength of
such conductar.

(8) For the purpose of calsulating the factors of safety in sub«rcgﬁiation (2), the
following conditions shsll be observed, namely:-

(i) the maximum wind pressure shall be as speciﬁed in the relevant Indian
Standards;

(i) for cylindrical x dies the efféctive area shall be taken as full projected.

area exposed to wind pressure; and

(it) the maximum ard minimum tempcratdres shall be such as specified in
the relevant Indian Standards.

(9) Motwithstanding anything contained in sub-regulation (2) to (8) in localities
where overhead lines are liable to accumulations of ice or snow, the load and
petmissible stresses on the structural members, conductors and ground wire of self
supporting stee! lattice towers for oveshcad - fransmission lines shall be in
accordance with the specifications laid down, from time to time, by the Bureau of
Indian Standards or as specified by Appropriate Government, by order in writing.

Clearance above ground of the lowest conductor of overhead lines.- (1) No
conductor of an overhead line, including sexvice lines, erected across a street shall
at any part thereof be at a height of less than- ' '

(i)~ for lines of voltage not exceeding 650 Volts - 5.8 metres
(i)  for lines of voltage exceeding 650 Voits but
not exceeding 33 kV ' - 6.1 metres

(2) No conductor of an overhead line, including service lines, erected along any
street shall at any part thereof be ata height less than-

{1 for lines of voltage not exceeding 650 Volts - 5.5 metres
()  forlines of voltage exceeding 650 Volts but
not exceeding 33 kV ' - 5.8 metres

-

(3) No conductor of an ovethead line including service lines, erected elsewhere
than along or across any street shall be ata height less than -

i) for lines of voltage upto and including - 4.6 mejres
11,000 Volts,if bare
(i)  for lines of voliage upto and including = - 4.0 metres

11,000 Volts, if insulated

(i) for lines of voltage exceeding 11,000 Volts =« 5.2 metres
X bui not excesding 33 kV

S e
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(4) For lines of voltage exceeding 33 kV the clearaﬁce above ground shall not be
less than 5.2 metres plus 0.3 metre for every 33,000 Volts or part thereof by which
the voltage of the line exceeds 33,000 Voits; '

Provided that the minimum clearance along or across any street shall not
be less than 6.1 metres.

(5) For High Voltage Direct Current (HVDC} lines, the clearance abgve ground

shall not be less than:- .
SLNo. DC Voltage(kV) Ground Clearance (mtrs.)
1 100 kV 6.1
2 200 kv 7.3
3. 300kV 8.5
4, 400 kV 9.4
5 500 xV 0.6
6 600 kV 11.8
7 BO0 KV 13.9

{6) Ground clearances shall be as specified in schedule-X.

59. Clearance between comductors and trolley wires- {1} No conductor of an
overhead line crogsing a tramway or trolley bus route using trolley wires shall
have less than the following cléarances above any trolley wire-

)

lines of voltage not exceeding 650 Volts - 1.2 metres

Provided that where an insulated conductor suspeaded from a bearer

wire CIOSSEs

over a trolley wire the minimum clearance for such insulated

conductor shall be 0.6 metre.

(ii)

(3if)
{'w)‘\

lines of voltage exceeding 650 Volts e 1.8 metres
up to and including 11,000 Vaolis
lines of voltage exceeding 11,000 Volis - 2.5 metres
but not exceeding33,000 Volis

3.0 metres

lines of voltage exceeding 33 kV -

(2) In any case of a crossing specified n sub-regulation (1.); wheever lays his ling
later in time, shall provide the clearance between his own line and the line which
will be crossed in accordance with the provisions of the said sub-regulation:

Provided that if the later entrant is the owner of the lower fine and is not
able to provide adequate clearance, he shal bear the cost for modification of the
upper line so as to comply with this sub-regulation.
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Clearance from buildings of lines of voltage and service lines not exceeding
650 Volis.- (1} An o;verhead line shall not cross over an existing building as far as
possible and no building shall be constructed under an existing overhead line.

(2) Where an overhead line of .voltage not exceeding 650 V passes above o
adjacent to or terminates on any building, the following minimum clearances
from any accessible poini, on the basis of maximum sag, shall be observed,
namely:-

(i) forany flat roof, open balcony, varandah roof and lean-to-roof-

{a) when the line passes gbove the building a vertical ciearancé of 2.5
metres from the highest point, and

(b} when the line passes adjacent to the building 2 horizontal clearance
of 1.2 metres from the nearest point, and

(i) for pitched roof-

(a) when the line passes above the huilding a vertical clearance of 2.5
metres  immediately under the line, and

{b) when the line passes adjacent to the building 2 };orizon-ml clearance
of 1.2 metres. . '

(3) Any conductor 5o situated as to have a clearance less than that specified above
shall be adequately insulated and shalt be attached at suitable intervals to a bare
carthed bearer wire having 2 breaking sirength of not less than 350 kg.

(4) The horizontal clearance shall be measured -when the line is al @ maximum
deflection from the vertical due to wind pressure. '

(5) Vertical and horizontal clearances shall be as specified in schedule-X.

Explanation:- For the purpose of this regulation, the expression “puilding” shall be
desmed to include any structure, whether permanent OF temporary.

Clearamces from buildings of lines of voltage excecding 650 V.- (1) An
overhead line shall not cross over an existing building as far as possible and no

building shall be constructed under an existing overhead line. -

{2} Where an overhead line of voltage. exceeding 650 V passes above or adjacent
to any building or part of a building it shail have ont the basis of maximum sag a

vertical clearance above the highest past of the building immediately under such
line, of not less than-

(@) for lines of voltages excecding 650 Volts - 3.7 metres
upto-and including 33,000 Voits _
(ii)for lines of voltages exceeding 33 ' - 3.7 metres plus 0.30 metre
for every additional 33,000
Volts or part thereol.
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{3) The horizonta} clearance between the nearest conductor and any patt of such
building shall, on the basis of maximum deflection due to wind pressure, be not

less than-
() for lines of voltages exceeding 650 V - 1.2 metres
upto and including 11,600 Volts
{ii) for lines of voltages exceeding 11,000V - 2.0 metres
and up to and including 33,000 V
(ii1) for lines of voltages exceeding 33 kV - 2.0 metres plus 0.3
' metre fore every
additional 33kV
or part thersof.

(4) For High Voltage Direct Current (HVDC) systems, vertical clearance and
torizontal clearance, on the basis of maximumn deflection due to wind pressure,
from buildings shall be maintained as below:

S1L.No | DC Voltage (kV) Vertical Clearance | Horizontal
(mtrs.) Clearance {mtrs.)

L. 100kY - 46 2.9

2. 200 kv 5.8 4.1

3. 300 kV 7.0 53

4. 400 kV 7.9 ° 6.2

5. 500 kY 9.1 ' 74

6. 600 kV 10.3 8.6

7. 800 kV 12.4 10.7 -

(5) Vertical and horizontal clearances shall be as specified in schedule-X.

Explanation:- For the purposc of this regulation the expresssion “building” shall
be deemed to include any structure, whether permanent or temporary,

62. Conductors at different voltages on same supporis.~ Where conductors forming
parts of systems at diffcrent voltages are erected on the same supports, the owner
shall make adequate provision to guard against danger to linemen and others, frem
the lower vollage system being charged above its normal working voltage, by
jeakage from or contact with the higher voltage system and the methods of
construction and the applicable minimum clearances between the conductors of
the two systems shatl be as specified in regulation 69 for lines crossing each
other,
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63. Erection or alteration of buildings, structures, fiood banks and elevation of
roads.- (1) If at any time subsequent to the erection of an overhead ling, whether
covered with insulating material or not, any person proposes to erect a new
Dbuilding or structure or flood bank or to raise any toad level or te camy out any

‘other type of work whether permanent or temparary or to make in or upon any
building, or structure or flood bank or road, any. permanent or temporary addition
or alteration, he and the contractor whom he employs to carry out the erection,
addition or alteration, shall; give intimation in writing of his intention to do so, fo
the supplier or owner and to the Electrical Inspector and shall furnish therewith a
scale drawing showing the proposed building, structure, flood bank, road or any
addition or alteration and scaffolding thereof required during the construction.

(2) Unteceipt of such intimation, the supplier or owner shall examine,-

(i), whether the line under reference was laid in acordance with the
provisions of these regulations and any other law;

{ii} whether it is technically feasibls;
(iii) whether it meets the requirement of Right of Way (ROW);

(v) whether such person was liable to pay the cost of alteration of the
overhead line and if so, send 2 notice without undue delay, to such person
together with an estimate of the cost of the expenditure likely to be
incurred to s alter the overhead line and requize him to deposit, within
thirty days of the receipt of the notice, with the supplier or owuer, the
amount of the csiimated cost.

(3) If such perzon dispates the cost of alteration of the avechead line estimated by
the supplier or owser or even the responsibility to pay such cost, the dispute may
be referred to the Electrical Inspector whese decision thereof shall be final.

(4) The Elecirical Inspector shall estimate the cost of alteration of gverhead hine
on the following basis, namely:-

iy the cEgst of material used on the altefation afier crediting the
depreciated’ cost of the material which shall be available from the gxisting -
line; '

'{ii) the wages of labour employed in affecting the alteration;

(ifi} supervision charges to the extent of fifleen per cent of the wages
mentioned in sub clause (if); and  charges incwred by the supplier or

owner in complying with the provisions of section 67 of the Act, in respect
“of such alterations.

(5) Any addition or alteration to the building or structure shall be allowed only
afier the deposite of such estimated cost to the snpplier or owner,

{(6) No work upon such building, structure, flood bank, road and addition or
alteration thereto shall be commenced or continued until the Electrical Inspector
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65.

has certified that the provisions of regilation 38, 60 and 61 should not be
contravened either during or after the aforesaid constryction:

Provided that the Electrical Inspector may, if he is satisfied that the
overhead line has been so guarded as to secure the protection of persons or
property from injury, certify that the work may be executed prior to the alteration
of the overhead line or in the case of temporary addition or alteration, without
elteration of the overhead line.

{7} The supplier or awner shall, oit receipt of such deposxt alter the overhead line
in such a way that it does not contravene the provisions regulation 58, 60 and 61
either during or after such construction within two months from the daie of such’
deposit or within such longer period as the Electrical Inspector may allow.

Transporting aad storing of material near overhead lines.- (1} No rods, pipes
or similar materials shall be taken below, or in the vicinity of, any bare overhead
conductors or lines if these contravene the provisions of reguiations 60 and 61
unless such materials” are transporied under the direct supervision of & person

- designated in this behalf by the owner of such overhead eonductors or lines.

(2} No reds, pipes or othey similar materjals shall be brought within the flash over
distance of bare live conductors or lines.

(3} No material or earth work or a’gnculumﬂ produce shall be dumped or stored,

no trees grown below or in the vicinity of, bare overhead conductors, or lines to
contravene the provision of regulations 60 and 61.

(4} No flapumable material shall be stored under the electric supply line.

{5} No fire shall be allowed abave underground cables.

' {6) Firing of any material below electric lines shall be prohibited.

General clearances.- (1) For the purpose of computing the vertical clearance of
an overhead line, the meximum sag of any conductor shall be calculated on the
basis of the maximum sag in still 2ir and the maximutn temperature as specified
under regu}atlons 57 and computing any horizontal clearance of an overhead line
the maximum deflection of any conductor shalfl be calculated on the basis of the
wind pressure specified under regulations 57.

(2) No blasting for any purpose shall be done within 300 metres from the
boundary of a sub-station or from the electric supply lines of voltage exceeding
650 V or tower structure thereof without the written penmssxm of the owner of
such sub-stahon or electric supply lines or tower structures and in case of mining
lease hold area, without the written permission of the Inspector of Mines.

(3) No cutting of soil within ten meters from the tower structure of 132 kV and

above voliage lovel shall be permitted without the written permission of the owner
of tower structure,
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(4) 'No person shall construct brick kiln or other polluting upits near ‘the o
installations or ransmission lines of 220 kV and above within a distance of 500
metres. o T

66, Routes proximity to aerodromes.- Overhead lines shall not be erected in the
vicinity of aerodromes unless the Alrport Authorities have approved in writing the " ©
route of the proposed liries as-per relevant Indian Standards. SRR

67. Maximum interval between sopports~ All ¢onductors “shall - be .attached to
supports at intervals not exceeding the safe timits based on the nlimateé tensile
strength of the conductor and the factor of safety specified under regulations 57. °

Provided that in the case of overhead lines .can:ying '_c-:énductor_’s of ml:ﬁgﬁ
. not exceeding 650 V when erected in, over, along or across any strect, the interval -
shall not, without the consent in writing of the Electrical Inspector, -exceed 65

mmetres. : . B '

_68: Conditions to apply where telecommunication lines and ‘power lines are,

carried on same supports.- (1) Every overhead telecommunication line erected

® on supports carrying a power line shall comsist of conductors cach having a
breaking strength of not less than 270 kg. S S

. ' {2) Every telephone used on a telecommunication fi;ic‘ e_r{\:c.ted on .s'upports -
carrying a power line shall be suitably guarded against lightning and shall be
protected by cut-outs. e

(3) Where a telecommunication line is erected on supports carying a power line .
of voltage exceeding 650 V, arrangement shail be made to safeguard any person
against injury resulting from contact, leakage or induction between such power "
and telecommunication lines. - '

69, Lines crossing or approaching each other and lines crossing-street and road.-
Where an overhead line crosses or is in proximity to any telecommunication line,-
the owner of eithér the overhead line or the telecommunication line, whoever lays
his line later, shall arrange to. provide for protective devices or pguarding

. arrangement and shail observe the following provisions, namely:- SR

(i) when it is intended to erecta telccommunication line or-an overhead
line which will cross or be in proximity to an overhead line or a
* . telecommurication line, as the case may be, the person proposing to erect
such line shall give onc month’s notice of his intention so to do along with -
" the relevant details of protection and drawings to the owner of the existing
line; o E

(ii) ‘guarding shall be provided where lines of volage not _excec.ding 33
. kV cross a road or streei; '

(ifi) where an overhead line crosses or is in proximity to another overhead
d line, guarding arrangements shall be provided so to guard against the .
possibility of their coming into contact with gach other;

3747 GI/40—30
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(iv) where an overhead line crosses another overhead ling, ¢clearances
shall be as under:- '

(Minimum clearances in metres between lines crossing each other)

SI. Nominal 11-66 XV 110-132  220kV 400KV 800 kV

No System 113 '
VYoltage ' .

1. - Lowand 2.44 3.05 458 549 794
Medium _ :

2, 11-66kV 2.44 3.05 4.58 549  7.94

3. 110-132kV  3.05 3.05 4.58 549  7.94

4. 220kV 458 458 4.58 5.49 7.94

5. 400KV 5.49 5.49 549 - 540  7.94

6 800KV 7.94 794 794 794 794

Provided that no guardings are required when line of veltage
_exceeding 33 XV crosses over another line of 250 V and above vollage or a
road or a tram subject to the condition that adequate clearances atre
provided between the lowest conductor of the line of voltage exceeding 33
kY and the top most conductor of the overhead line crossing underneath
the line of voltage cxceeding 33 kV and the clearances as stipulated in
regulation 58 from the topmost surface of the road maintained;

(v} where an overhead dircet current {DQC) line crosses another overhead
line, clearances shall be as under -

{Minimu-m_cleai'ances in metres between AC and DC lines crossingeach -

other)
8i. | Sysytem 100KV | 200KV | 300KV | 400kV | 500KV | 600KV
No Yoltage DC DC ‘BC nC DC pC
" 1AC/DC -
{. [tLowand 3.05 471 $.32 6.04 6.79 7.54
i Medivm AC b
3. [ 11-66kV | 3.05 471 | 532 | 604 6.7 | 7.54
‘AC :
3| T10-132kv | 3.05 471 .| 532 6.04 6.79 734
AC -
. T2V AC 1 ase | 471 | 532 | 604 | 619 7.54
S T200kv DC | 471 | 471 532 c0a | 699 | 7.54°
L
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6. 1300kv AC | 532 532 533 | 604 | 6.79 754 |
7. | 400 XV AC 549 5.49 549 | 6.04 5.79 754

S Ta00EVDE | 604 | Gos | 604 | 604 | 679 | 734

8. 500 kv DC 6.79 6.79 6.719 6.79 679 7.54

TRV DE s | ed | 754 | 154 | 754 | 754

11. | 800 kV DC 794 1 71594 794 L 794 | 7‘94 7.94

(vi) a person erecting of proposing ta erect a line which may cross orbein
proximity with an existing line, shall provide arrangements on his own {ine
or require the owner of the other overhead line to provide guarding
arrangements as referred to in clause i} and (iv};

(vil) in ali cases referred to in this régula{ion the c:«';penses of providing the
guarding arrangements or protective devices shail bg borne by the person
whose line was last erected; '

(viil) where two lines cross, the crossing shall be made as nearly at right
angles as the nature of the case admits and as near the support of the line as
practicable, and the support of the lowes line shail not be erected below the
upper line; '

(ix) the guarding arrangements shall ordinarily be camied out by the owner
of the supperts on which it is made and he shall be responsible for its
efficient maintenace.

76. Guarding.- (1) Where guarding is required under these regulations the foliowing
shall be observed , namely:-

(i) every guard-wire shall be connected with earth at each point at
which its clectrical continuity is broken;

(i) every guard-wire shall have an actual breaking strength of not less
than 535 kg and if made of iron or steel , shall be galvanised;

(iify every guard-wire or cross-connected systems of guard-wires shall
nave sufficient current-carrying Capacity to ensure them tendering dead,
without risk of fusing of the guard-wire or wires, till the contact of any live
wire has been removed. 3
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' Sﬂbjccted to the following conditions, namely:-,

In the case of a lme crossing over a tml}eyﬂmra the guardmg shall be

(i)  where there is only one troliey-wire, two guard—w1res shail be erected

‘as in DIAGRAM A

(n} where there are two trolley —wires and the distance between therm..

does not exceed 40 cms, two guard—wm:s shall bs erected as in

- DIAGRAM-B!

{iif) where there are two trolley wires and the distance between them

exceeds 40 cms but does not exceed 1.2 metres, three guard-wires shall be

erected as in DIAGRAM-C;

(iv) where there are two trolley-wires and the distance between them
exceeds 1.2 metres, each trollcy-wue shall be separately guarded ‘as in
DIAGRAM- D

(v) the rise of trolley boom shall be se limited that when the trolley

leaves the trolley-wire, it shan not feul the guard-wires; and

(vi) where a telegraph-line’is Hable to*fall or be blown down upon an
arm, stay-wire or span-wire and so slide-down upou a trofley-wire, guard

hooks shall be prowded to prevent such sliding,

DIAGRAM-A
20Cms  20Cms

MIN 60 Crns
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DIAGRAM-B DIAGRAM-C

o 4 | $4 o o * o %t o0
MIN MIN MIN MIN
60 Cms 50 Cms 60Cms 60 Cms
20 Cms 20Cms 20 Cms 20
Cms
0 — Upte—>(Q —— — Q¥— Qver — O0-—>
40 Cms ' _ 40 Cms and dpto 120cms
DIAGRAM-D . . j
20Cms 20 Cms _ 20Cms 20Cms
04————3:—1-—00 04—3«—»0
60 5 50 ms
O +— > 0

OVER 120cms,

71, Service lines from overhead lines.- No service-line of tapping shall be taken off
an overhead line exccpt at a point of support:

Frovided that the number of tappings per conductor shall not be more than
four in case of connections at voltage ot exceeding 650 V.

72, Earthing.- (1) All metal supports and all reinforced and présfressed cement
concrete supports of overhead lines-and metallic fittings attached thereto, shall be
either permanently and efficiently carthed by providing a continuous earth wire
and securely fasteriing to each pole and connecting with earth ordinarily at three
points in every km. with the spacing between the points being as nearly equidistant
as possible or each support and the metailic fitting attached thercto shall be
efficiently earthed. .

{2) Metallic bearer wire used for supporting -insulated wire of oveshead service
lines of voItage not exceeding 650 V shall be efficiently earthed or insulated.

3 Eagh stay-wire shall be similarly earthed unless insulator has been placed in it
at a height not less than 3.0 metres from the ground. :

73. Safety and protective devices.- (1) Every overhead line whlch is net bemg _
suspended from a dead bearer wire, not being covered with insulating material and
not being a tolley-wire, 'is emctcd over any part of a street or other public place

R
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75.

76.

7.

or in any factory or mine or on any consumet’s premises shall be protected with .

carth gaurding for tendering the line electrically harmless in case it breaks.

(2) An E]eutncal Inspcctor may, by notice in writing, require the owner of any
such overhead. line, wherever it may be erected, to protect it in the manner
specified in sub-regulation (1}.

{3) The owner of every overhead line of voltage exceeding 650 V shall make
adequate arrangements as per relevant Indian Standards to prevent undesignated
persons from ascending any of the supports of such overhead lines which can be
easily climbed upon without the help of a ladder or special appliances,

Explanation.- Fot the purpose of this relgulation, rails, reinforced cement gonerete
poles and pre-stressed cement concrete poles without steps, tubular poles, wooden
supports without steps, [-sections and channels’ shall be desmed as supports which
cannot be eastly climbed upon

Protection against lightning.- (1) The owner of every overhead line, sub-station
or gencrating station which is exposed to lightning shall adopt efficient means for
diverting to earth any electrical surges due to lighining which may result into
mjuries.

(2) The earthing lead for any lightning arrestor shail not pass through any iron or
steet pipe, but shall be taken as directly as possible from the lightning arrestor
‘without touching any metal part to a separate. vertical ground electrode or junction
of the earth mat already provided for the sub-station of voltage exceeding 650 V
subject to the avoitance of bends wherever practicable. '

Unused overhead lines.- Where an overhead line ceases to be nsed as an eleciric

supply line:

() the owner shall maintain it in a safc mechanical condition in
accordance with regulation 57 or remove it. :

(i} the Electrical Inspector shall, by a notice in wriling served on the

owner, require him o mainfain it in a safe mechanical condition or to

remove it within thirty days of the receipt of the notice.

Laying of cables.- {1} No unaerground power cable of voltage exceeding 33 kV
shall be laid withoui a minimum underground depth of 1.2 meters.

{2) No underground telecommunication cable shall be laid wilhout a minimum
separation distance of 0.6 meters to the underground power cable of voltaga
exceeding 33 kV.

Protection against electromagnetic interference.- The owner of every overhead
power line of voltage level 11 kV or higher shall submit proposzal for obtaining
Power Telecommunication Co-ordination Committee clearance to ensurc safety of
the personnel and telecom gquipment.
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Safety measures for operation and maintenance of transmission and distribution

system
[See sub—regulatwn (3 of regulation (’m

Parti

(1). Duration and content of training shall be as specified below:

- (i) Engineers and supervisors ~ The time allocation and vatious wmpohents of
-,the trammg course for cngineers and supervisors who would be engaged on

operation and maintenance of transmission system shall be as given in Part {1 of
this Schedule.

(i1} Technicians — The time allocation and various compotients of the training

-course for technicians -who would assist the engineers and supc‘rvisors in
-operation and - maintenance of transmission system shall be as gwen i Part I

of this Scheduie

{iii) Engineers, Supervisors and Technicians — The time alldcation and various

. components of the trainifig course for engineers, supervisors and Technicians in

Ognga'ti_qri. and maintenarice of sub-transmission and distribution system shall be
ds given in Part IV, V and VI of this Scedule,

{(iv] Refresher course - The durations and contents of the refresher courses shall
be determined jointly by the owner of the said system and training institute.

{v) Visits to factories- As part-of practical Uaining the irairiegs may be taken to
factories manufacturing - cquzpmants used ‘in transmission and distribution
instaflations.

{vi) Performance of the trainee(s) — The training institutes shall group the
syliabus in modules for erganising the training. The pass percentage in each
module for theory-and for project work.shall be :50% whereas for on job
training and for viva voce it shail be 75%. The sponser(s) of the trainces may
consider the institution of incenlives and awards for excellent performance
during the training and also for suilable action. for.sub-standard performance.

{2). Creation of the [nstitute:

(i} The existing training institutes established for training of personnel engaged
in operation and maintenance of generating stations and substations associated
with generating stations can create .additional facilities for fraining in
transmission and distribution systems.

(i1} Guidelines for such institutes specified under Schedule-1 {Item 2) under the
lieading “Facilities for Creation of training institute” shall also be applicable for
institutes which would impart training in transmission and distribution systenis.

{3). Assessment {orms for engineers and supervisors and for Technicians to assist the
engineers and supervisors are given at Part XX V1l of Schedule I

il P . . ] ) W g AR e
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Part I1

SYLLABUS FOR'EENGINEERS AND SUPERVISORS FOR OPERATION AND
MAINTENANCE OF TRANSMISSION SYSTEM

Item Particulars : Mupiber
No. _ ' of Hours
1 2 .3
L - (General Introduction: &

(i) World Power Scenario

(i} Growth of' Power Industry in India

(i) Generation Scenario’in ndia -

(iv) Transmission and Distribution Scenario in India

(v) Role of Piivate Power Participants in India

{(vi) Organisation/Power Sector setup

(vii) Indroduction to Indian Standard specifications for -
Electrical wiring -

(viil} Energy Conversation

1L Power Generation; : 18

(iy Typesof genetation: conventional: and non-conventional;
Thermal Power Plant: components/ equipments and theu‘
brief details'and uses, features and characteristics of boiler,
turbine, generator, excitation, etc. Brief operational
aspects, captive power plants’

(i) Hydro Power Pldnt: componetits/ equipraents and their
brief detdils: features and characteristics of turbine
generator; excitation; ete. Brief operational aspects

(ii) Gas Power Planit: concept of apen cycle and combined
cycle; components, chatacteristics of gas turbines, brief
operational aspects, captive power plants’

{iv) Nuclear Power Plant; salient features

{(v¥) Non-Conventional Energy : various sources, workmg

 principlefeleetricity generation -

{vi} Co-generation, optimal mix‘of different types of
generation, base Joad and peak load operation

HIL Power Transmission: : _ 30

(1) HVAC and HVDC Transmission System '

(i)  Briefhistory of EHV trarismission system in India

{ii) Towertypes A, B, C, D and special fowers

(i) Conductors/Earthwire and their accessories, types,
configuration, transposition, selection criteria

(iv) Insyjgtors and hardware fittings: types, strength, details

(vi Right of way, CEA (Measures rclating to Safety and
Electric Supply) Regulations, 2010  and’ Acts, statutory ‘
clearances from other agencies, compensation, otc.

(vi) Surveying, route aligriment, profiling, tower spotting

(vii) Benching and soil classification, soil investigation and soil
resistivily measurement.

{viii) Tower design and testing, quality checks
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(ix) Tower erection hardware and\] accessories, fitting

procedures, stringing, clearances, commissioning

(x) Operation and Maintenance of Transmission Line : line
patrolling, routine checks, filling log books, T & P,
thermovision scanning, fault failure analysis, hot line
maintenance, case studies

(x) Development of HVDC technology, economics,
comparison with HVAC systems, principles of HVDC
conversion, HVDC lines, HVDC sub-staticus - converters,
reactive power considerations, HVD( system, operation
and control, maintenance, AC and DC harmonics and
filtering, protection system, insulation, coordination,
emergencics and case studies.

(xii} FACTS (Flexible AC Transmission System)

(2) Sub - Stations (765kV/400 kV/220kV/132kV)

(i) Types : generation sub-station, grid sub-station, mobile
sub-station, gas insulated sub-station, - HVDC sub-
station, indoor/outdoor, etc., general comparison

(i1) General arrangement and layout of switchyard, switchi.g
schemes, single line diagram '

(iii)Power Transformers and Reactors

(8) Types : major compenents, constmct:onal details,
functions

{b) Design and seiectmn specification and rating

(¢} Bushings, On Load Tap Changers (OLTC)
Buchholz relay, conmservator, breather, thermo
syphon filter, indicators, eic.

(d) Cooling arrangements - methods of cooling, pumps,
fans, radiators, elc.

(¢) Transformer {ests

()  Introduction to relevant Indian Standards

(iv)Switchgears and Introduction to relevant - {ndian
- Standard
(2) Circuit Breaker: types (MOCB, ABCB, V(B, SFy,
constructional  details, layout  arrangement,
conmection fo bus, design, selection parameters,
ratings/ specifications, interlecks and introduction to
relevant Indian Standard

(b) Isolator: types {Vertical, Horizontal, Pantography -

Breaks, constructional details, Earth' switch,
interlocks, design/sclection, ratings/specifications
{c) Bus bar types, cosstruction, supports, insujators,
connectors, - jumpers, safety clearances,
. design/selection, ratings/specifications
(d) CT/CVT/Lightning Arrestor/Lightning Mast: Types,
constructional details, use, location, selection/design,
ratingsfspecifications .
{e) Power Line Carrier Communication (PLECH

principle, purpose, types ol coupling and choice of

components, use and operation of PLCC system,
medules of PLCC panels, ratings/specifications

75
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(f) Meters, Indicators, and Recorders: types and
functional description of all iypes of meters,
indicators and  recorders-Voltmeter, Ammeter,
Frequency Meter, Wattmeter, Energy meler, Event

logger (EL), Disturbance Recorder (DR), Fauit '

Locator (FL), indicators and knowledge of relevant
Indian Standard

{g) Relays: types, functions, constructional details,
selection, ratings/ specifications, lesting and setting
of relays and knowledge of relevant Indian Standard

(h) Protection Sysiem Philosophy: types, dosign,
protection schemes, tripping schemes, protection of
ransformers/reactots, motors, feeders, peneratoy
bus, eic. '

(v) Grounding:  types of grounding, earth testing and
treatment, earth mat design, siep pote_ntiai, touch
potentials, transfer potentials, neutrz! grounding factor.

~ (vi)Auxiliary facilities o

(a) Dirset

{b) Fire fighting system - types of fire, extinguisher,
Emulsifier system, deluge system, fire fighting
system for transformer/reactor, oil storage system,
control room, office building, etc.

(c) Station Battery System

() LT supply :

{e) Air Conditioning Sysiem

{f) Compressed Air System (service air -system,
{nstrument air system)

. {vii) Control ~ Room: layout, smangement of
equipments/panels, false ceiling and flooring, fire
safcty measures, Ajr-conditioning, Uninterupted Power
Supply (UPS), computer and its peripherats, lighting
femergency lighting '

{viii)Cables: types, conirol cables, power cablcs, layout,
trench/gallery arrangement, cable ratings, selection, and
sable termingtion and jointing.

(ix)Compensating devicos:  shypl reacior/capacitor, series
reactor/ capacitor, static var compensators (8V(C)

(x)Sub-station  operation: operational -aspocts of all
equipments/systems, salient features and parmmeters,
limiting valucs, control room operation, localfremote
operation,  operational guidelines/procedures,  and
synchronisation, grid operation, communication with
RLDC/ SLDC, ete., permit to work, lire clear procedure,
maintenance of log books, records , tripping reports, shifl
procedures, monitoring, duties frespongibilities of sub-~
station staff, interoeks and sequential operation,
operational problems, operation under emergency, case
studies. :

(xi} Sub-station Maintenance:

(a) Need, philosophy, fypes- routing, preventive,
planned, predictive, break-down, emergency
maintenance, comparisons, life expeciancy curves
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(bathtﬁb curves), tools amd  tackles, 'testing'

instruments, safety devices, sampling equipments,
test. kits, visual checks, condition monitoring
techniques, on-line maintenance, daily/weekly/
monthly/quarierly/half yearly/annual mainienance of
different equipments, planning the maintenance
activities, preparation of maintenance estimates,
budgeting for control, maintenance records, history

(b} spare parts management :

(¢) Transformer and Reactor Maintenance-factors

affecting the life of transformer/reactor, types of

faults that can occus, reasons for breakdown, visual
checks/ inspection/ preliminary testing of various
components- oil sampling and testing, oil filtration,
Dissclved Gas Analysis (DGA), maintenance
Schedule, fanlt rectification, need for major overhaul
and methods

(d) Switchgear and Protection Maintenance
maintenance of CB, isolator, earthswitch, support
insulators, CT/CVT, LA. Lighiming Mast (LM),
meters/ recorders, PLCC, protective relay
maintenance, proteciion system maintenance

(¢) Maintenance of auxiliaries and other systems-
battery and charging - system, DG set, air
conditioning plant, compressed air system, fire
fighting system, switchyard — lighting, conirel room,
earth resistance testing, cables, compensating
devices,

(xii) Erection- and commissioning of sub- station, Project

Evaluation and Review Technique (PERT), Critical Path
Method (CPM), charts, project monitoring, erection, pre-

cofmissioning checks/tests, commissioning,
synchronisation.
(i) Civil  works - surveying, site selection, soil

investigation, general layout and architectural drawing,
switchyard foundation, cable trench design, off pit,
control oom building, DG set building, Fire fighting
system and AC system~ design, design and construction
of roads, draing, water supply pipe lines,
fencing/compound wall.

3. Load Dispatch and Cormnumcatmn

(1)
(1)

(.‘iii)

(iv)

{v)
(vi)

(vii)

Load Dispatch Centres- functions, SLDC!RLDC NILDC,
pre-dispatch, dering-dispatch, post dispatch functions
_Supervisory Control and Data Acc;msmon (SCADA)
System, RTU, front end computers, main computers,
visual dlsplay units, mimic boards

Energy Management Systen- functions

Load  forecasting, 'gencration scheduling, load
management, load shedding

Hydro - thermal scheduling

Valtage/ frequency control

Reactive Power Management

18
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(viii) Grid Management - problems/solutions
(ix} Operational co-operation, importexport ol energy. rle vl
tartif in system operation

(x) Maintenance, on-line maintenance

{xi}y Grid disturbances- case studies

(xii) Software tools
Communication System: types- PLCC, microwave, leased
lines, fibre optics, satellite, - V-SAT Commumnication,
comparison, characteristics. modules, planning  criteria,
selection criteria , RTUs, modems, baud rate, commanication
protocols, data exchange, system noise and interference,
integrated communication systemn, Q&M of communication
system, protocol details, tolemetry, tele-conirol and tele-
protection.

I Commercial Aspects And Contracts 24
{1} Commercial A:;pects .
(i} Introduction to commercial aspects  of  power

system/distribution system '
(it Tariff Structure, types, components, methods of workmg
out, revenue realization
(ili) Energy accounting, Availability Based Tariff {ABT), inter-
utility tariff, commercial disputesand solutions :
{(iv) Inventory planning and control, bill of materials, purchase
procedures, standardization and codification of stores
(v} Resource miobilisation through bonds/ debentures/shares..
{vi) Cost Engineering, costing and control, estimation,
estimates for providing service (LTVHT) connections,
street lighting.
{vii} Electricity Rules and Regulations, Enaciment
{viil) Budget types, budgeting procedure, appropriation. budget
control.
(ix) Accouniing, auditing,
(2) Contracts 12
(i} Contract basics, terminology |
(if) Qualification- requirement, pre-qualification, bids,
evaluation '
(iii) Notice Inviting Tender (NIT), Notice Inviting
Quotation
{iv} Preparation of bid documents, tendering/ bidding
{v} Bid opening, hid evaluation, award of contract,
monitering of contract.
{vi) Contractual obligations/liquidation, guarantee
fwvarranty
{vii) Vendor - quaiification, development
{¥iii) Contractual problems and solutions
(ix) Revised cost estimation, justification for costftlme
over-run, substitute items
(x) - Handmgitakmg over pmcedurcs closing of contract
(xi)} Legsl issues of contracts, arbitration
V. Management: 12

{1y  Principles of managcmem leadership, effective

L e A R AR L
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Vi

VIL

(i1)
(i1)
(iv)
)
{¥1)
{vit)

communication, motivation, decision making, strategic
management '
Manegement Information System

Project Management

Finance Management

Construction Management

Materials Management

Total Quality Management

System Planning and New Technologies:

(1) System Planning .

i)  Introduction to power system planning requirements and
methods

(i) Load forecasting and techniques

(ii)) Load flow studics for planning _ .

(iv) Preparation of feasibility report (FR), Detailed Project:
Report {DPR)

{v) Approval/clearance of projects

(2) New Technologies: "

()

(i)

(iif)

Latest development. in iransmission systermn design,
material, component, system, tariff, operation,
maintenance _

Latest developments in distribution system design,
components, meters, system,  fariff, operation,
maintenance

Latest developments in power system, communication,
application of computers to power systen. '

Total

On Job Training:
{1) System Operation (Cn job)
(A) Sub-Station (Generating/Grid/Distribution)

)
(ii)
(iif)
)
)
(i)

Layout, equipment familiarisation
Details, functioning, specification and different

parameters of switchyard, control room, auxiliary

system equipments

Shift handing/taking over, logging of parameters,
routine checks on equipments/ systemas

Operational . aspects of equipments /systems,
synchronization, grid operation, charging procedure
Line/feeder connections, protection schemes, lgading
aspects, gic.

Salient features and operational aspects of HVDC sub-
station.

(B) Load Dispatch and Communication

(i
(if)
{iii)

Load Dispateh Centre (NLDC/RLDC/SLDCY. set up,
functioning

Supervisory Control and Data Acquisition (SCADA)
and Energy Management System (EMS) functioning
Load forecasting

207 Hours
=7 Weeks

3 Weeks
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(iv) Generation scheduling

(v) Voltage and frequency control activities
{vi) Communication system operation

(vii) System Software

(viii}y Shift operation

{2) System Maintenance (On job} 3 Weeks
{A) Sub-Station Maintenance :
(i)  Visual checks, routine, preventive, planned, break-down
maintenance of equipments/system
(i) Transformer, reactor, switchgear, iclays, protection
system and auxiliary facilities.
(itf) Maintenance schedules
(iv) Referring Jog books/history records for maintenance.
{v) Testing Lab facilities, testing and commissioning,
{vi) Procedure for permit to work/line clear. -
{vif) Safcty devices and practices.

{B) T&D Line/Cable Maintenance _
(i} Line patrolling, thenmovision scamning, hot spots,
hardware replacement procedure, T&P,
(i) Emergency Restoration System (BRS)
(iii) Hot Line Maintenance. .
(iv) Industrial visits and evaluation

Part IIT

SYLLABUS FOR TECHNICIANS TO ASSIST ENGINEERS AND
SUPERVISORS IN OPERATION AND MAINTENANCE OF TRANSMISSION

SYSTEM
1tem Particulars ' Number
No. ' of Hours
1 2 _ )
B | General introduction; = 6

()  Functions of State Electricity Board/Utility

(i) Introduction to Electrcity Act, 2003, and CEA
(Measures relating to Safety and Electric Supply)
Regulations, 2010.

i Substation and Equipments: : 12
(i} Substations o
{(a} Sub-stations, sclection of site, clearances and contro}
Toom '
(b) Sub-stations 33 kV to 765 kV
(c) Selection of voltage level for sub-station and
layouts -
(ii) Equipments: .
(a) Control/relay panels and meters
(b) Switch gear, breakers
(¢) Isolators
(d) Cables-types, construction and jointing
(e).Power capacitors '
() Lightning arrestors
(g) CT, PT and carrier communication.

3747 Gl1o—42
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“

Il

v

VI

Vil

Vil

Transformers (Power and Distribution)

(i) Types of transformers and paralle} operations
(i) Cooling and drying out of transformers

(iii) Testing of transformers

“(iv) Maintenance of transformers

(v) Protection of transformers
(vi) Failures of transformers

Circuit Breakers, Isolators and Relays

(i)  Principle and construction

(i) Types of circuit breakers

(iii) Maintenance of ¢circuit breakers

(iv) Relays - various types and functions
{v) Maintcnance of isolators

Siorage Batteries:
Need, Functions, commissioning and maintenance

Earthing: : .
Sub-station earthing, equipment parthing and Consumer
earthing and procedure for improving quality of earih
resistance

Safety and fire fighting
(1) Safety _
(i) Basic principie of safety, importance of safety rules
and their obsez vation
(i) List of safety equipment, their usc and maintenance
thereof
(iii) Permit procedure
(iv) Self permit, permit on phone and procedures to be
observed
{v) Electric shoek and safety.
(vi) Causes of accident, precautions to be taken to avoid
~ accidents while working. : '

(2) Fire fighting: _
(i) Principle and causes of fire, class of fires, ie., A, B,
C. Precautions to be taken to avoid fire
(i) Fire fighting equipments, their type and use, their
periodical maintenance

-Trdnsfnission and Distribution (Line-Construction and

Maintenance)
(1) Construction ,
() Survey of HT, LT Lines and service lines and
cables, crossing such as road, railway, river, etc.
(ii) Selection of materials and potes for lincs and
handling of materials
(iii) Pole erection, gize of pit, concreting, pole
alignment, etc.

12

12

18
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" v} Types of stays, their marking, grouting, stay
insulator binding, etc.

(v) Types of conductors and their parameters such as
current carrying capacity, etc.,. cables‘types and
joints.

{vi) Type of gvarding and clearances, ant;chmbmg
devices, danger board, etc.

(vii) Erection of fransformer DP structure

(viii)y Patrolling, line meggering and cammwsmnmg of
power lines

(2) Line Maintenance

(i) Fuse grading necessny and its benefits

(it) Patrolling, tree ¢t 1 ng und safe clearances

(iti)Guarding of lines, clearances and maintenance,
gttending to breakdowns.

(iv)Imporiance and maintenance .of air-break switch,
dropout fuse set, dist. box etc. '

{v)} Pre-monsoon maintenance - neccssxty and procedure
thereof

{vi)Balancing of load using tong tester

(3) Service Connection, theft of energy :

(i) Types of service comnections ({overhiead,
underground, High Tension/ Low Tension,- Single
phase, Three phase}

(i) Point of supply, testing of Consumers’ wiring and
earthing terminals

(iii)Materials required for service connection, fuse

grading, underground cable connections (feeder

pillar, mini pillar, junction box.)
(iv)Theft of energy, preventive measures, unauthorized
’ extensions
(v) Consumer relations and dealing with Consumer
problems

Duties of staff
IX Duties of staff, assisting supervisory an opezating staff
and maintenance of records

Human Resource Development

X (i) Personal development and motlvatlon
(ii) Communication skill and its importance
(i) Attitudinal training
. Total
XI On Job Training, industrial visits and evaluation: .

(1) Study Visits - after introduction
6] 1% visit :11 KV and 33 kV sub-station
(iD) 2" isit ; 66 kV and 132 kV sub-station
(i) 3™ visit: 220 kV and 400 kV sub-station

90 Hours
=3 Weeks
3 Weeks
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(2) Study and practicals
(i) Measurement of current, voltage, power, energy,
frequency and power factor '
(i) Testing and commection of relays
. (iti) Study of Buchholz relays
(iv) Measurement of earth resistivity
(v) Meggering of installation and equipments
(vi) Study and maintenance of breathers
(vii} Study of “en load tap changer” for transformer
(viii) Study of line construction materials and hardware.
(ix) Demonstration of conductor jointing
(x) Demonstration of cable jointing.
(xi) Study of various type of power fuses, control fuses,
kitkat and horn gaps.
(xii} Use of safety equipments and practicals followed
for permit on works ' '
(xiii) First aid and fire fighting drillg
PartIV

SYLLABRUS FOR ENGINEERS ENGAGED IN THE OPERATION AND

MAINTENANCE OF SUB-TRANSMISSION AND DISTRIBUTION SYSTEM

Ttem
No.

Particulars -  Number
-of Hours

1

7 - _ 3

i

I

Overview of Power Sector Scenario: ' 3
(i) Growth of Power Industry in India ' -
(i) Organisation/ Power Sector set-up in'India
(iii) Electrcity Distribution in India
(iv) Private Participation in Distribution
(v) Distribution Reforms in India.
Regulatory Environment — Rules and Regulations: - 3
(i)  Electricity Act,2003 - Provisions relating to electricity
distribution
(i) Role of Regulatory Commissions
Gii) CEA(Measures relating to Safety and Electric
Supply) Regulations, 2010 — Relating to electricity
distribution.
(iv) Energy Conservation Act
Distribution planning and optimization: 30
(i) Philosophy of distribution planning. '
- (i) Acquaintance with software for distribution planning
and optimisation. :
{iii) Operation of software. _
(iv) Data entry formats and report generation.
(v) Case study. .
Sub-transmission and Distribution Lines: - 15
(i}  Supporis-towers/ poles:
(a) Types and selection criteria
(b) Surveying and erection
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VI

(i) Line conductor/ cables:
{2) Classification
{b) Selection criteria
(¢} Conductor stringing, jointing/ binding, sagging and
tensioning, clipping and jumpering
(d) Earthing arrangements -
{iit) Cable — types, selection, cable trenches, cable routing
and laying, cable jointing and junciion box '
(iv) Earth wire/ newiral wire, guarding, etc.
(v} Selection and fixing of control devices, viz. Gang
Operating Switches, fuses, isolators and earthing
switches, lightning arrestors, and distribution box, ¢te.
(vi) Installation of service lines.
{vii} - Street Lighting — design and Jayout methods.
(viii) Statutory cleararices, viz.  Environment and forest,
local bodies, railway and telegraph crossings, river
crossings, clearances under CEA (Measures relating to
Safety and Electric Supply) Regulations, 2010, Acts.
(ix) Line/ cable maintenance including hot line
maintenance — line patrolling, inspection, periodicity,
work permit, line clear and authorisation, erection of
temporary earth and restoration of supply, mainiénance
T&P and safety devices, thermo vision scanning, hot
spots, etc. '

Electric Sub-Stations (33 kV and below):

i) Type, site selection , Jayout and civil Engineering

Tequirements,

(i) Bus bar arrangement, sub-station equipment, viz.

transformers, circuit breakers, etc.

(i)  Auxiliary systems, viz. DG set, baltery system and

fire fighting system, etc. :

(iv)  Control panel, meters, indicators and recorders and

relays, etc. : '

(v}  Erection, testing and commissioning of

. equipments/systems

(vi)  Earthing of sub-stations equipments and soil testing

(vii) Transformer oil and its tosting

(viii) - Operation and maintenance of all equipments,

protective relays and auxiliaries.

Metering Requirements:

i) Type of metering, viz. DT metering, feeder metering
and Consumer metering. :

(i) - Reguiations on installation of meters and technical

" standards
(i) Meter types, their seftings and operation, testing and
sealing. _ :
(iv)  Selection of meter and metering equipment
(v)  Familiarity with hardware (CMR1) and software for
meter data download, analysis and detection of meter
tampering
{(vi) Role of advanced metering system in controlling
- comimercial losses

15
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viI

VIl

IX

X

X3

Concept of Logses and Loss Reduction Measures:

(i} Conceptof AT& C losses

(ify Segregation of losses.

(iif) Technical loss reduction measures.

{iv) Reactive power management. _

(v) Detection of thefls, tampering, nnauthorized loads

(vi) Anti-theft measures and case studies

(vii) Commercial loss reduction measures.

(viti) Penaliies under the Act for theft  and misuse of -
power, : '

(ix) Energy audit and accounting.

(x) Demand side management.

Reliability Issues, Quality of Power Supply, Customer
Awareness and Satisfaction:

(i} Reliahility and quality of power supply and
reliability indices.

(i) Causes and cures for breakdowns, tripping and
voltage and frequency fluctuation,

(iii) Creating customer awarcness

(iv) Prompt attendance to fauits.

{(v) Overview of the Electricity Supply Codes of
Regutatory Commissions. S

1T Intervention:

(i) Familiarisation with distribution  software
packages and latest software tools and use thereof for
billing and revenue realisation, GIS mapping and
Consumer indexing, inventory contral, keeping track
of equipments failure rate, quick fault location,
attendance, staff salary, energy accountability and
MIS etc.

(i) SCADA-RTU, communication and distribution
automation.

({ii) Customer care and call centres.

Rural Electrification:

(i) Onutsourcing of distribution activities, appointment of
granchisees and self load management by villagers
and Gram Panchayats _

(i) Maintenance of cornplaint centres and fault removal,
etc., by village Panchayats etc.

(iii) Separation of rural and urban supply system -

(iv) Fixation of responsibility for energy receipt and
supply balance. \

(v) Rajiv Gandhi Grameen Vidyutikaran Yojana.

{vi) Distributed generation. .

Project Management: Contracts:

(i}  Contract basics and terminology

(i) Qualification - requirement, pre-quatification
(iii) Bids - Technical and Commercial

9.

12
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XII

XIII

XV

(iv) Vendors —qualification, developtent
(v} Notice Inviting Tenders(NIT)/ Notice Inviting
Quotations(NIQ)
(vi) Preparation of Bid Documents, tendering/ bidding
(vil) Bid opening and evaluation, Award of contracts,
momitoring of contracts
(viii) Contractual obligations/ 11qu1d3t10n guarantec/
warranty
(ix) Contractual problems and solutions
(x) Revision of cost estimates, justification of cost/ time
overrun and substitute items
(xi) Handling/taking over procedures, closing of contracts
(xii} Legal issues of contracts and arbitration ‘
{xii) CVC Guidelines.
Disaster Management: 3
(i} Institational set-up for disaster Management
(i1} Impact of different types of disasters
(iii) Trigger mechanism and warning system
(iv)Check list and preparedness to eddress disasters.
(v} First aid techniques,
Electrical Safety Aspects: 9
(1) Basic principles of safety, importance of safcry mles
and their phservance.
(i)  List of safety equipment, their use and maintenance
theraof,
(i)  Permit progedure - self permit, pem‘ut on phone and
. procedures to be observed.
(iv)  Electiic shock, safety and procedure for recovery/
resuscitation.
(v}  Causes of accidents, safe working procedures to
avoid accidents.
(vi}  Principle and causes of fire, and precautions to be
taken 1o avoid fires.

¢

Fleid Visits and on-job training: 66
- (i)  Familiarisation with layout of sub- stations and
equipments
{ii) Operational aspects of equipments/ sysiems and
synchronization

(iii) Line/ feeder connections, protection schemes, loading
_ aspects, balancing of loads
(iv) Planning shift operations.

© (v) - Maintenance schedules

(vi) Procedures for permit to work/ line clear
(vii) Testing lab facilities, testing and commissioning -
(viii) Maintenance of Log Books/ history records and
adherence to the timely recording.
(ix) Familiarisation with IT tools,

Coe -.Tctal' 195 Hours
: =6 % Weeks
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SYLLABUS FOR SUPERVISORS ENGAGED IN THE OPERATION AND
MAINTENANCE OF SUB-TRANSMISSION AND DISTRIBUTION SYSTEM

Item Particulars Number of
Neo. Hours
1 2 3
I Overview of Power Sector Scenario 3
(i} Growth of Power Indusiry in India.
(ii) Organisation/ Power Sector set-up in India.
(iii) Electricity Distribution in India
(iv) Private Pasticipation in Distribution.
(v) Distribution Reforms in India,
I  Distributién Planning and Optimisation: 6
(1) Philosophy of distribution planning. N
(it) Acquaintance with software for distribution planning and
optimisation. .
(iii) Operation of software, .
(iv) Data entry formats and report generation.
(v) Case study. t
HI  Sub-transmission and Distribution Lines: 9
(i)  Supports-towers/ poles
(a} Types and selection criteria
(b} Surveying and erection
(il} Line Conductor/ Cables —
(&) Classification
{b) Selection criteria
(e} Conductor stringing, jointing/ binding, sagging and
tensioning, clipping and jumpering
© {d) Barthing arrangements _
(i1i} Cables — types, selection, cable trenches, cable routing
. and laying, cable jointing and junction box s
(iv) Earth wire/ nentral wire, guarding, eic.
(v) Selection and fixing of control devices, viz. Gang
Operating switches, fuses, isolators and earthing T
switches, lightning arrestors, and distribution box, etc,
{(vi) Installation of service lines.
(vii}) Street Lighting — design and layout methods.

(viii) Statutory clearances, viz.  environment and forest ,

'(iX)

local bodies, railway and telegraph crossings, river
crossings, clearances under Safety and Electric Supply

Regulations/Acts.

Line/ cable maintenance including hot line maintenance
— ling patrolling, inspection, periodicity, work permit,
line clear and authorisation, erection of temporary earth
and restoration of supply, maintenance T&P and safety
devices, Thermo vision scanning, hot spofs, ete.
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IV  Blediric Sub-Stations (33 kV andibelow): .- DR
(i) Type, site seic—:ctzon layoutandieivit Engmeenng ’
reguirgments.

(ii) Bus baramangement, subsstation. eqmpment viz.
transformers, circuit breakers, etc.
(i) Auxiliary systems, viz. DG set; battery system and’ ﬁre

fighting system, etc.
(iv) Control panel, meters, indicators and recorders and
: relays, etc. : :
(v) Erection, testing and commissioning: ef
eguipments/systems

(vi) Earthing of sub-stations equipments aHd,SOﬂ tesnng

(vii) Transformer oil and its testing ' -

(viii) Operation and maintenance of all eqmpments, protcctwe v
relays and auxiliaries. . -

vV  Metering Requlrements | 3
(i) Type of metering, viz. DT metermg, feedermetenng and-- o
Consumner metering. -
(i) Regulations on installation.of meters:and: techmcal
standards
(i) Meter types, their seftings and- operatlon, tesnng and
- sealing,
VI  Concept of Losses and Loss Reduaction Medsures:” - 6

(i) Concept of AT&C losses

(il) Segregationoflosses. - - :

(ifi) Technical lossreduction measures: -

{iv) Reactive power management,

(v) Detection of thefts, tampering, unautherized loads - -

(vi}) Anti-theft measures and’*case-'smdié& S

(vii) Commercial loss reduction measures.

{viti) Penalties under the Act for theft and -misuse of
power.

(ix) Energy auditand accounnng

(x) Demand s:de management

VII  Reliability Issues Quality of Power Supply, Custamer S
Awareness and Satisfaction: .
{i) Reliability quality of pcwer supply and renabihty
indices.
(i}  Causes and cures for breakdowns, mppmg and vdtage
. and frequency fluctuation. ' '
(itiy Creating customer awarcness
(iv)  Prompt attendance to faults. -
(v)  Overview of the Electricity Supply codes of Regulatery Co
Commissions.

VIl IT Intervemtion: ' S SRS
(i) Familiarisation with distribution software packagesand -
latest software tvols and use thereof for billing and
3747 GII10—43 '
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X

X1

(1)

(i)
(iv)

‘Rural

U]

(if)
(iii)
(v

v
(vi)

revenue realisation, GIS mapping and Consumer
indexing, Inventory control, keeping track of
equipments failure rate, quick fault Jocation,
attendance, staff salary, Energy accnuntablllty and
MIS, etc.

SCADA -RTU, commumcanon and distribution
automation.

Custorer care and call centres.
Enterprise resource planning-
(2) Maintenance Management
{b) Asset Management

(c) Training Management

(d) Financial Accounting

(e) Material Management

(f) Outage Management

{g) Time Management

Electrification:- : :
Outsourcing of distribution activities, appointment of
franchisees and self load management by villagers and
Gram Panchayats.

Maintenance of complaint centres and fault removal
etc., by Village Panchayals, etc.

Separation of rural and urban supply system

Fixation of responsibility for energy receipt and supply
balance,

Rajiv Gandhi Gramesn Vidyutikaran Yc; ana.
Distributed generation. -

Project Management; Contracts:

{1}
(i1
(iii)
{iv}
(v

(v1)
(v¥il)

(viii)
{ix)
(x)

(xt)
{(xil}

{xiii)

Contract basies and terminology L
Qualification — requirement, pre~qualification

Bids - technical and commercial

VYendors — gualification, development

Notice Inviting Tenders(NIT)/ Netice Inviting
Quotations(NIQ) :

Prcparatmn of bid documents, tendering/ blddlng

Bid opening and evaluation, award of contracts,
monitoring of contracts

Contractual obligations/ liquidation, guarantcef warranty
Contractual problems and solutions

Revision of cost estimates, justification of cost/ time
overrun and substitute items

Handling/taking over procedures, closmg of contracts
Legal issues of contracts and arbitration

CVC Guidelines.

Disaster Management:

(1
(i)

Institutional set-up for disaster management
Impact of different types of disasters

™
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Xn

XI

(it}
{iv}
(v)

'I‘riggei' mechanism and warming system
Check list and preparedness to address disasters,

- First aid techniques.

Electrical Safety Aspects:
Basic principles of safety, importance of safety rules

)
(i)
(i)
Gv)
v
{v)

and their observance.

List of safety equipment, their use and maintenance '

thereof.

Permit procedure- seif permit, permit on phone and

procedures to be observed.
Electric shock, safety and procedure for recoveryf
resuscitation.

Causes of accidents, safe working procedures to avoid

accidents,

to avoid fires.

Field Visits and On-Job Training:

()
(ii)
(i)

- {iv)

V)
(vD)
(vii)
(viii)

{10

Familiarisation with layout of sub~stanons and
equipments -

Operational aspeets of equlpments! systems and
synchronization

Principle and causes of fire, and prerautions to bé taken :

60

Line/ feeder connections, protcctlon schemes, loading -

aspects, balancing of loads

Planning shift operations.

Maintenance schedules

Procedures for permit fo work/ line clegr -

Testing lab facilities, testing and commissioning,
Maintenance of Log Books/ history records and

adherence to the timely recording.
Familiarization with IT tools. -

: Tgtal_ 120 Hours

"= 4 Weeks
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SYULABUS FOR TECHNIGIANS ENCAGED [N THE-GPERATION AND
MATNTENANCE OF SUB-TRANSMISSION AND BISTRIBUTION SYSTEM

Gtem. . Particulars . Numniber
No. of Hours
1 o 2 .3
1  Qverview:of PowerBectorBeenans: 3
1) Growih-ofPowerindustrysinIndia.
i) Orgenisation/Power Sector set-up-inIndia..
i) ‘Blecticity Pistribution:in Indis
{iv) ‘Private/Padticipation in Bigtribution.
&) DistributionReforms in India.
H  Sub-transmission-andDistribution Lines: 9
(ty Surveyfor inesatvoltageupto 250 'V, lines: at voitage -
dbovel650 Wolts'but lessthan 33KV and forservice lines
«and vables:andaorssings:such.as. road, zaitway, rver.and .
‘gtheripower anditelecomJines. :
i) Selection of Hine:materials-and:towers/ “poles .and-safe
‘handlingrofthesame.
{iii) . Erectionoftowers/poles —size-of'pit, Gancrstmg an
' pole/toweralignument, wte. .
{iv) Line Conthucters—types, selectionoriteria, aonductor
stringing, jointing/Winding, sagging:ant: tenswnmg, .
clippingzulljjumperingand-earthing arrengemonts.
{v) Typesfi stays,ntsmm’kmg,gmutmg, stay-insulator, -
binding, ete. :
{vi) Cable —types, ‘Jsslenimn, cﬁb‘le;t:enches,{ cabkemunng
.and laying, cdblejointing anidjunctionibex, ete.
wil) Types:ofiguarding:anBulearances, earth wire/neutral
-wire,anti<dlimbing devices.and.8anger boards.and their
erection, '
.(vmz) Selection ~andl fixing of control .devices, ‘viz. ‘Gang
- ‘Operating Switches, ‘fuses, Isolators and -earthing
switches, lightning arrestors, and: distribution’box, ete.
(i) Installation:oFserviceilines.
(x) Sirestlighting —layout:methods,
{xi) ‘Linemoggering aniwonmissioning of distribution lines. - _
{xii) Linc patrdlling, inspection, periodlicity, work permit, fine
slear-anB:authorisation, treecutting:andsafeclearances,
erectionofitemporary.satth, -attendimg tosbreakdewns.and
restorationgf supply.
(xiti) ‘Maintenance &P and-safetydevices, Thermo vision
-seanning, hot'spots,atc.
‘{xiv) ‘Hot Hneimairitenanse.
HI.  'Electric.Sub-Stations -(33:kV.andibelow): 9

)

Type, site selection, layoutand-civil Engmeering.
Tequirenments.

[PV
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T {ii) . Bus bar arrangement, sub-station-equipment, viz.
transformers, circuit breakers, isolater, lightming
arrestors, CTs, ‘PTs and power capacitors, etc.,

(m) Types of transformers, their erection and parallel
. operation, testing, maintenance, protection and failure.

(w) Auxiliary systems, viz. DG set, battery system and
fire- ﬁghtmg system, etc. — need, functions,
commissioning and maintenance,

(v) - Control panels, meters, indicators, recorders and rélays,
etc. — Opcration, maintenance and recording readings, |

: ete,

(vi) Control and power cables types, laying ofand
jointing,.

(vil} Instalation , operation a.nd maintenance of all -
equipments,

{viii} Cooling anddrying out of transfonners, transfcrmer
~ oil and its testing. '

(ix)  Prection of DF structure for-transfbrmcr. :

(x)  High Voltage Distribution System (HVDS) - erection
and connecting the Consumers.

(xi) = Sub-station earthing, equipment earthing and
Consumer’s eartliing, and use of Megger and procedure
and materials for improving quality of earth resistance.

(xi) Fire fighting equipment; their type, use and periodical -
maintenance, 1nd1cators and recorders and relays, ete,

Metering Requirsments: : o 3

i) Type of metering, viz. DT mstcnng, feedcr mctermg
and Consumer metering.

(ify Regulations on mstallatmn of meters’ and techmcal
standards '

- (dil)  Meter types, their settings and operahon testmg and
sealing.

{iv)  Computerised billing,

Coricept of Logses and Loss Reduction Measures: S

(i) Concept of AT&C losses.
{ii)  Detection of thefts, tampering, unauthorized loads.
(iii)  Amti-theft'measures and case studies.

Reliability issues, Quality of Power Supply, Customer 3
Awareness and. Satisfaction:
(i)  Introduction to relidbility and quality of power supply. -
(i)  Canses and cures for breakdowns, tnppmg and voltage
and frequency fluctustion.
(iii) Prompt attention to faults and customer care.

Electrical Safety Aspects: Y
()  Basic principles of safety, importance of sefety-rules:
and their observance, .
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VIl

IX

(i)  List of safety equipment, their use and meintenance
thereof, .
(ii)  Permit procedure-~ self permit, permit on phone and
procedures o be observed.
(iv)  Electric shock, safety and procedure for recovery/
resuscitation.
(v)  Causes of accidents, safe working procedures to avoid
accidents. '
{(vi) Principle and causes of fire, and precautions to be taken
to avoid fires.
Rarral Electrification: 3
(i)  Separation of rural and urban supply systems, -
(i)  Rajiv Gandhi Grameen Vidyutikaran Yojana.
Disaster Management: : : 3
()  Empact of different types of disasters.
(ify  Check list and preparedness to address disasters.
(i}  First aid techniques,

Field Visits and On Job Training:

(¥
(iH
(iii)

(iv)
(¥)
{vi)
(vii)
{viit)
{ix)
x)

(xd)

(xii}

: 60
Famijiarisation with layout of sub-stations and
equipments,

. Operational aspécts of equipments/ systems and

synchronization,

Line/ feeder connections, protection schemes, loading
aspects, balancing of loads, :
Adherence to shift system.

Maintenance schedules.

Procedures for permit to work/ line clear.
Testing lab facilities, testing and commissioning.
Safety aspects and safety dnll. - .

Hot line maintenance.

Maintenance of Log Books/ history records and
adherence to the timely recording,
Familiarisation with Tools and Plants (T&P).
Familiarisation with IT tools,

Totzl 108 Hours
=4 Weeks
- _ ' Schedule-111

Handiing of electric supply lines and apparatus -

{See sub-regulation (3} of regulation (19)]

Precautions to he observed

- (1) Hotline Maintenance traineu personnel only are designated to do work on line.
(2) Work permit will be taken from the terminal substations at each end of the line.
{3) Work shall be performed with proper planning and prior understanding and

clarity. - :
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®
(%)
(©)

(7)
8

&)

Favourable climatic condition for hotline operations is sunny weather, I{ the
weather forecasts rain or thunderstorms work will not begin. _
Organisation of work shall be discussed among the members and responsibility
of each team member fixed. _

Before poing to the work site all equipment and teols shall be inspected and
checked for correct operation,

Auto re-closure shall be in "OFF’ position for the line at both ends.

The work procedure shall be discussed with the team member at the tower
location and the responsibility of each member shall be properly defined.

The land in close vicinity to the tower shall be cleared to provide a site area for -
the required tools.

{10) All cleaned hot sticks, strain carrier and other assembhes shall be kept on the

hotline tool rack to aveid ground contact.

(11) Wear helmet, safety shoes and safety belt shall compulsorily be used.
(12} All bot sticks and ladders shall be cleaned and checked for integrity by the hot

sticks Tester.

(13)-All linemen in the hotline team shall be eqmpped with personal protective

equipment during the work.

(14) No live-line team members on the tower and conductor shall wear any metaltic

chain, wristwatch or ring to aveid any circulating current.

{15} The team linemen will wear congductive socks, boots, helmets and hand gloves.

The "hot-end’ lineman shall wear complete bare hand suit.

(16) Tarpaulin sheet should be laid on the work area.
{17} A light vehicle shall be kept nearby during entire work period.

Tools normally required for hot ling a‘ tenance oneraition :

The following tools conforming to rclevant Indian Standard or equivalent spemﬁcanons
shall be used in on-line working.

(1)
(2)
(3)
(4)
(3)
{6)
{7
(8)
(9)

Wire tongs

Wire tongs saddle

Tie sticks

Strain link sticks
Roller link sticks
Suspension link sticks
Auxiliary arms
Strain-carrier

Gin poles

(10) Cum-a-along clarop -
(11) Safety equipment like conductor guards, X—arm guards, insulator covers, hand

gloves ete.

(12) Hot sticks
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Schedule-VII

Minimurm safefy working clearances where electrieity at voltage exceeding 650 V

is supplied, converted, transformed or used
[See sub-regulation (2)(ii) of regulation (44)] .

Highest System Voltage (kV) Safety Working Clearance (Metres) |

12 2.6
36 2.8
5 | oA
145 3.7
245 43
420 6.4
800 | | 10.3

{1) The above values ars valid for altitude not exceeding 1000 m. A correction
factor of 1,25 per cent per 100 m is to be applied for inereasing the clearance for
altitude more than 1000 m and upto 3000 m; '

(2). The above safety 'working clearances are based on an insulation height of
244 m which is the height of lowest point on the insulator, wherg it meels the
sarthed metal, from the ground; :

(3) “Safety Working Clearance” is the minimum clearance to be maintained in
air between the live part of the equipment on one hand and earth or another piece
of equipment or conductor on which it is necessary to carry cut the work, on the

- other; :

(4) The “Highest System Voltage” is defined as the highest mms phase to phase

voltage which occurs under normal operating conditions at any time and at any

point of the system. It excludes voltage transients (such as these due to sysfem .

switching) and temporary voltage variations due to abnormal system conditions
(such as those due to fault conditions or the sudden disconnecton of l'arge loads).

3747 GI10—46 -
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Scheduie-YIHI

Minimum safety clearances to be maintained for bare conductors or Hve parts of
any apparatus in out-door sub-stations, excluding overhead lines of HVDC
istaliations :

[Sec subaregﬁlaﬁon (3} of regulation (44))

S.No. | DC Voltage (V) | Pole to Barth Clearance Ground Clearance
{Metres) {Metres)

1. 100 kV 1.17 4.55

2. 200 kV 1.80 5.65

3. 300 kv 245 6,75

4, 400 kV, 3.04 b B0

5. 500 kv 3.03 9.00

6. 600 KV EXT) T

7, 00k 53 17

{1) The above ground clearances are not applicable to equlpmcnt that are housed
within fence or a building and where access is prevented under energlsed cond1t10n
through a suitable safety interlocking scheme,

(2) The above pole to earth clearances are for conductor-structure electrode
cenfiguration using gap factor k equal to 1.35. :

{3} 1t is recognised that within a substation many different types of electrode
configurations shall be there with different values of k, therefore, the ahove clearance
shall be modified based upon the values of gap factor for & particular electrode
configuration subjected to the minimum ground clearance. -

(4) Clearance shall be provided for electrical apparams so that sufficient space is
available for easy operation and maintenance without any hazard to the operatmg and
mainfenance personnel working near the equipment and for ensuring adequate
ventilation,
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(1
(2)
3)
(4)
(5)
6)
N
8)
9
{10}

‘Schedule-IX

Form for reperting failure of Transformers or Reactors of ratmg
20 MVA/MVAR and above -

 [See sub-regulation (8) of regulation (46)]

Type of Equipment {Transformer or Reactor)

Capacity (MVA/MVAR)

Location {Address} ~
Owmer and address of owner :

Date of failure’

Y ear of manufacture

Date of Installation

Make

Reasons for failure

Measures being faken to avoid recurrence of failure

Iﬁate :

{(Signature and name of Manager/Bxecutive
Engineer of the installation)
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Ground, Vertical and Hanzontal clearances
[See sub-regulation (6) of regulation 8, sub-regulation (5) of regwiation. (&B} and
sub-regulation (5} of regulation 61}

P o oa Maxm,
\ + Oaitaglion
. Ve s -
Maxm, ' . ’ d ?1'.
Delisction / e i g oangurer
] cow i I Tt
HEL / I R, .
= T :‘_“ y, JVCL :
] \ . HEL ,
! - - o

/////////////fwv

VCL: Clearances as per Regulation 60 & 61
HCL: Clearances as per Regulation 60 & 61 -

i me BTN om0 el TIID = Rt




ANNEXURE - 5
SAFETY PLAN
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SAFETY PLAN

13. FORM OF SAFETY PLAN TO BE SUBMITTED BY THE CONTRACTOR WITHIN
SIXTY DAYS OF AWARD OF CONTRACT

[TO BE EXECUTED ON A NON JUDICIAL STAMP PAPER WORTH RS. TWENTY ONLY]
SAFETY PLAN

THIS SAFETY PLAN is made this ..............ccooeee day of ............. 20...... by
.................................. a Company registered under the Companies Act, 1956/Partnership
firm/proprietary concern having its Registered Office at .............................[fto be modified
suitably for JV Contractor] (hereinafter called as ‘Contractor' which expression shall include its
successors and permitted assigns) for approval of ...... (insert name of the Employer)........ , a
company incorporated under the Companies Act, 1956 having its Registered Office at
...... (insert registered address of the Employer)........ for its Contract for ............................
...... (insert package name, project name alongwith Specification number of the Contract).........

WHEREAS ...... (abbreviated name of the Employer)........ has awarded to the Contractor the
aforesaid Contract vide its Notification of Award/Contract No. ..................... dated
.................. and Amendment No. ..................... (applicable when amendments have been
issued) (hereinafter called the "Contract") in terms of which the Contractor is required to submit
‘Safety Plan’ along with certain documents to the Engineer In-Charge/Project Manager of the
Employer within Sixty (60) days of Notification of Award for its approval.

NOW THEREFORE, the Contractor undertakes to execute the Contract as per the safety plan
as follows:

1. THAT the Contractor shall execute the works as per provisions of Bidding Documents
including those in regard to Safety Precautions / provisions as per statutory requirements.

2. THAT the Contractor shall execute the works in a well planned manner from the
commencement of Contract as per agreed mile stones of work completion schedule so
that planning and execution of construction works goes smoothly and consistently through
out the contract duration without handling pressure in last quarter of the financial year/last
months of the Contract and the shall be finalized in association with EMPLOYER Engineer
In-charge/Project Manager from time to time as required.

3. THAT the Contractor has prepared the safe work procedure for each activity i.e.
foundation works including civil works, erection, stringing (as applicable), testing &
commissioning, disposal of materials at site / store etc. to be executed at site, which is
enclosed at Annexure — 1A (SP) for acceptance and approval of Engineer In-
charge/Project Manager. The Contractor shall ensure that on approval of the same from
Engineer In-charge/Project Manager , the approved copies will be circulated to Employer’s
personnel at site [Supervisor(s)/Executive(s)] and Contractor's personnel at site [Gang
leader, supervisor(s) etc.] in their local language / language understood by gang.
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THAT the Contractor has prepared minimum manpower deployment plan, activity wise as
stated above, which is enclosed at Annexure — 1B (SP) for approval of Engineer In-
charge/Project Manager.

4. THAT the Contractor shall ensure while executing works that they will deploy minimum
25% of their own experienced work force who are on the permanent roll of the company
and balance 75% can be a suitable mixed with the hired gangs / local workers / casual
workers if required. The above balance 75% work force should be provided with at least
10 days training by the construction agencies at sites and shall be issued with a
certificate. No worker shall be engaged without a valid certificate. Hired gang workers
shall also follow safe working procedures and safety norms as is being followed by
company’s workmen. It should also be ensured by the contractor that certified fitters who
are climbing towers / doing stringing operations can be easily identifiable with a system
like issue of Badge / ldentification cards (ID cards) etc. Colour identification batches
should be worn by the workers. Contractor has to ensure that inexperience workers /
unskilled workers should not be deployed for skilled job.

5.  THAT the Contractor’'s Gang leader / Supervisor / Senior most member available at every
construction site shall brief to each worker daily before start of work about safety
requirement and warn about imminent dangers and precautions to be taken against the
imminent dangers (Daily Safety Drill). This is to be ensured without fail by Contractor and
maintain record of each gang about daily safety instructions issued to workers and put up
to EMPLOYER site In-charge for his review and record.

6. THAT the Contractor shall ensure that working Gangs at site should not be left at the
discretion of their Gang Leaders who are generally hired and having little knowledge about
safety. Gang leader should be experienced and well versed with the safe working
procedures applicable for transmission line/ Sub Station works. In case gang is having
Gang leader not on permanent roll of the company then additional Supervisor from
company’s own roll having thorough knowledge about the works would be deployed so as
to percolate safety instructions up to the grass root level in healthy spirits. Contractor has
to ensure close supervision while executing critical locations of transmission lines / sub
stations and ensures that all safety instructions are in place and are being followed.

7. THAT the Contractor shall maintain in healthy and working condition all kind of
Equipments / Machineries / Lifting tools / Lifting tackles / Lifting gears / All kind of Ropes
including wire ropes / Polypropylene ropes etc. used for Lifting purpose during execution
of the project and get them periodically examined and load tested for safe working load in
accordance with relevant provisions and requirement of Building & other construction
workers Regulation of Employment and Conditions of Services Act and Central Rule 1998,
Factories Act 1948, Indian Electricity Act 2003 before start of the project. A register of
such examinations and tests shall be properly maintained by the contractor and will be
promptly produced as and when desired by the Engineer In-charge/Project Manager or by
the person authorised by him. The Contractor has to ensure to give special attention on
the formation / condition of eye splices of wire rope slings as per requirement of IS 2762
Specification for wire rope slings and sling legs.

THAT the Contractor has prepared a list of all Lifting machines, lifting Tools / Lifting
Tackles / Lifting Gears etc. / All types of ropes and Slings which are subject to safe
working load is enclosed at Annexure — 2 (SP) for review and approval of Engineer In-
charge/Project Manager.
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8.  THAT the Contractor has to procure sufficient quantity of Personal Protective Equipment
(PPE)conforming to Indian / International standards and provide these equipment to every
workman at site as per need and to the satisfaction of Engineer-in-charge/Project
Manager of EMPLOYER. The Contractor’'s Site Supervisor/ Project Manager has to
ensure that all workmen must use Personal Protective Equipment at site. The Contractor
shall also ensure that Industrial Safety helmets are being used by all workmen at site
irrespective of their working (at height or on ground). The Contractor shall further ensure
use of safety shoes by all ground level workers and canvas shoes for all workers working
at height, Rubber Gum Boots for workers working in rainy season and concreting job, Use
of Twin Lanyard Full body Safety Harness with attachment of light weight such as
aluminium alloy etc. and having features of automatic locking arrangement of snap hook,
by all workers working at height for more than three meters and also for horizontal
movement on tower shall be ensured by contractor. The Contractor shall not use ordinary
half body safety harness at site. The Contractor has to ensure use of Retractable type fall
arrestors by workers for ascending / descending on suspension insulator string and other
similar works etc., Use of Mobile fall arrestor for ascending / descending from tower by all
workers. The contractor has to provide cotton / leather hand gloves as per requirement,
Electrical Resistance Hand gloves for operating electrical installations / switches, Face
shield for protecting eyes while doing welding works and Dust masks to workers as per
requirement. The Contractor will have to take action against the workers not using
Personal Protective Equipment at site and those workers shall be asked to rest for that
day and also their Salary be deducted for that day. EMPLOYER may issue warning letter
to Project Manager of contractor in violation of above norms.

THAT the Contractor shall prepare a detailed list of PPEs, activity wise, to commensurate
with manpower deployed, which is enclosed at Annexure — 3 (SP) for review and
approval of Engineer In-charge/Project Manager. It shall also be ensured that the sample
of these equipment shall be got approved from EMPLOYER supervisory staff before being
distributed to workers. The contractor shall submit relevant test certificates as per IS /
International Standard as applicable to PPEs used during execution of work. All the PPE’s
to be distributed to the workers shall be checked by EMPLOYER supervisory staff before
its usage.

The Contractor also agrees for addition / modification to the list of PPE, if any, as advised
by Engineer In-Charge/Project Manager.

9.  THAT the Contractor shall procure, if required sufficient quantity of Earthing Equipment /
Earthing Devices complying with requirements of relevant IEC standards (Generally IECs
standards for Earthing Equipments / Earthing Devices are — 855, 1230, 1235 etc.) and to
the satisfaction of Engineer In-Charge/ Project Manager and contractor to ensures to
maintained them in healthy condition.

THAT the Contractor has prepared / worked out minimum number of healthy Earthing
Equipments with Earthing lead confirming to relevant IS / European standards per gang
wise during stringing activity/as per requirement, which is enclosed herewith at Annexure
— 4 (SP) for review and acceptance of Engineer In-Charge/ Project Manager prior to
execution of work.
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10.

11.

12.

13.

THAT the Contractor shall provide communication facilities i.e. Walky — Talkie / Mobile
Phone, Display of Flags / whistles for easy communication among workers during Tower
erection / stringing activity, as per requirement.

THAT the Contractor undertakes to deploy qualified safety personnel responsible for
safety as per requirements of Employer/Statutory Authorities.

THAT the Contractor employing more than 250 workmen whether temporary, casual,
probationer, regular or permanent or on contract, shall employ at least one full time officer
exclusively as qualified safety officer having diploma in safety to supervise safety aspects
of the equipment and workmen who will coordinate with Engineer In-charge /Project
Manager/Safety Coordinator of the Employer. In case of work being carried out through
sub contractors the sub — contractor’'s workmen / employees will also be considered as
the contractor’s employees / workmen for the above purpose. If the number of workers are
less than 250 then one qualified safety officer is to be deployed for each contract. He will
report directly to his head of organization and not the Project Manager of contractor He
shall also not be assigned any other work except assigning the work of safety. The
curriculum vitae of such person shall be got cleared from EMPLOYER Project Manager /
Construction staff.

The name and address of such safety officers of contractor will be promptly informed in
writing to Engineer In-charge with a copy to safety officer - In-charge before start of work
or immediately after any change of the incumbent is made during the currency of the
contract. The list is enclosed at Annexure — 5A (SP).

THAT the Contractor has also prepared a list including details of Explosive Operator (if
required), Safety officer / Safety supervisor / nominated person for safety for each erection
/ stringing gang, list of personnel trained in First Aid Techniques as well as copy of
organisation structure of the Contractor in regard to safety. The list is enclosed at
Annexure — 5B (SP).

The Project Manager shall have the right at his sole discretion to stop the work, if in his
opinion the work is being carried out in such a way that it may cause accidents and
endanger the safety of the persons and/or property, and/or equipment. In such cases, the
Contractor shall be informed in writing about the nature of hazards and possible
injury/accident and he shall comply to remove shortcomings promptly. The Contractor
after stopping the specific work can, if felt necessary, appeal against the order of stoppage
of work to the Project Manager within 3 days of such stoppage of work and decision of the
Project Manager in this respect shall be conclusive and binding on the Contractor.

THAT, if, any Employer's Engineer/ supervisor at site observes that the Contractor is
failing to provide safe working environment at site as per agreed Safety Plan /
EMPLOYER Safety Rule/ Safety Instructions / Statutory safety requirement and creates
hazardous conditions at site and there is possibility of an accident to workmen or workmen
of the other contractor or public or the work is being carried out in an un safe manner or
he continues to work even after being instructed to stop the work by Engineer / Supervisor
at site / RHQ / Corp. Centre, the Contractor shall be bound to pay a penalty of Rs.
10,000/ - per incident per day till the instructions are complied and as certified by Engineer
/ Supervisor of Employer at site. The work will remain suspended and no activity will take
place without compliance and obtaining clearance / certification of the Site Engineer /
Supervisor of the Employer to start the work.
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14.

15.

16.

17.

18.

19.

THAT, if the investigation committee of Employer observes any accident or the Engineer
In-charge/Project Manager of the Employer based on the report of the
Engineer/Supervisor of the Employer at site observes any failure on the Contractor’s part
to comply with safety requirement / safety rules/ safety standards/ safety instruction as
prescribed by the Employer or as prescribed under the applicable law for the safety of the
equipment, plant and personnel and the Contractor does not take adequate steps to
prevent hazardous conditions which may cause injury to its own Contractor’'s employees
or employee of any other Contractors or Employer or any other person at site or adjacent
thereto, or public involvement because of the Contractor’s negligence of safety norms, the
Contractor shall be liable to pay a compensation of Rs. 10,00,000/- (Rupees Ten Lakh
only) per person affected causing death and Rs. 1,00,000/- (Rupees One Lakh only) per
person for serious injuries / 25% or more permanent disability to the Employer for further
disbursement to the deceased family/ Injured persons. The permanent disability has the
same meaning as indicated in Workmen's Compensation Act 1923. The above
stipulations is in addition to all other compensation payable to sufferer as per workmen
compensation Act / Rules

THAT as per the Employer’s instructions, the Contractor agrees that this amount shall be
deducted from their running bill(s) immediately after the accident, That the Contractor
understands that this amount shall be over and above the compensation amount liable to
be paid as per the Workmen’s Compensation Act /other statutory requirement/ provisions
of the Bidding Documents.

THAT the Contractor shall submit Near-Miss-Accident report along with action plan for
avoidance such incidence /accidents to Engineer — In-charge/ Project Manager.
Contractor shall also submit Monthly Safety Activities report to Engineer — In-charge/
Project Manager and copy of the Monthly Safety Activities report also to be sent to Safety
In-charge at RHQ of the Employer for his review record and instructions.

THAT the Contractor is submitting a copy of Safety Policy/ Safety Documents of its
Company which is enclosed at Annexure — 6 (SP) and ensure that the safety Policy and
safety documents are implemented in healthy spirit.

THAT the Contractor shall make available of First Aid Box [Contents of which shall be as
per Building & other construction workers (Regulation of Employment and Conditions of
Services Act and Central Rule 1998 / EMPLOYER Guidelines)] to the satisfaction of
Engineer In-Charge/ Project Manager with each gang at site and not at camp and ensures
that trained persons in First Aid Techniques with each gang before execution of work.

THAT the Contractor shall submit an ‘Emergency Preparedness Plan’ for different
incidences i.e. Fall from height, Electrocution, Sun Stroke, Collapse of pit, Collapse of
Tower, Snake bite, Fire in camp / Store, Flood, Storm, Earthquake, Militancy etc. while
carrying out different activities under execution i.e. foundation works including civil works,
erection, stringing (as applicable), testing & commissioning, disposal of materials at site /
store etc. which is enclosed at Annexure — 7 (SP) for approval of the Engineer In-Charge/
Project Manager before start of work.

THAT the Contractor shall organise Safety Training Programs on Safety, Health and
Environment and for safe execution of different activities of works i.e. foundation works
including civil works, erection, stringing (as applicable), testing & commissioning, disposal
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20.

21.

22.

23.

24.

25.

of materials at site / store etc. for their own employees including sub contractor workers on
regular basis.

The Contractor, therefore, submits copy of the module of training program, enclosed at
Annexure — 9 (SP), to Engineer In-charge/Project Manager for its acceptance and
approval and records maintained.

THAT the Contractor shall conduct safety audit, as per Safety Audit Check Lists enclosed
at Annexure — 8 (SP), by his Safety Officer(s) every month during construction of
Transmission Lines / Sub Stations / any other work and copy of the safety audit report will
be forwarded to the Employer's Engineer In-charge / Site In-charge/Project Manager for
his comments and feedback. During safety audit, healthiness of all Personal Protective
Equipments (PPEs) shall be checked individually by safety officer of contractor and issue
a certificate of its healthiness or rejection of faulty PPEs and contractor has to ensure that
all faulty PPEs and all faulty lifting tools and tackles should be destroyed in the presence
of EMPLOYER construction staff. Contractor has to ensure that each gang be safety
audited at least once in two months. During safety audit by the contractor, Safety officer’s
feedback from EMPLOYER concerned shall be taken and recorded. The Employer’s site
officials shall also conduct safety audit at their own from time to time when construction
activities are under progress. Apart from above, the Employer may also conduct
surveillance safety audits. The Employer may take action against the person / persons as
deemed fit under various statutory acts/provisions under the Contract for any violation of
safety norms / safety standards.

THAT the Contractor shall develop and display Safety Posters of construction activity at
site and also at camp where workers are generally residing.

THAT the Contractor shall ensure to provide potable and safe drinking water for workers
at site / at camp.

THAT the Contractor shall do health check up of all workers from competent agencies and
reports will be submitted to Engineer In-Charge within fifteen (15) days of health check up
of workers as per statutory requirement.

THAT the Contractor shall submit information along with documentary evidences in regard
to compliance to various statutory requirements as applicable which are enclosed at
Annexure — 10A (SP).

The Contractor shall also submit details of Insurance Policies taken by the Contractor for
insurance coverage against accident for all employees are enclosed at Annexure — 10B
(SP).

THAT a check-list in respect of aforesaid enclosures along with the Contractor’s remarks,
wherever required, is attached as Annexure — Check List herewith.

THE CONTRACTOR shall incorporate modifications/changes in this ‘Safety Plan’ necessitated
on the basis of review/comments of the Engineer In-Charge/Project Manager within fourteen
(14) days of receipt of review/comments and on final approval of the Engineer In-Charge/Project
Manager of this ‘Safety Plan’, the Contractor shall execute the works under the Contract as per
approved ‘Safety Plan’. Further, the Contractor has also noted that the first progressive payment



Section IX. Contract Forms 9-155

towards Services Contract shall be made on submission of ‘Safety Plan’ along with all requisite
documents and approval of the same by the Engineer In-Charge/Project Manager.

IN WITNESS WHEREOF, the Contractor has hereunto set its hand through its authorised

representative under the common seal of the Company, the day, month and year first above
mentioned.

For and on behalf of

M/S. i
WITNESS
1. Signature.........cooeeeeeeeen. Signature........................
Name......cccoeeeviviiiviineenenn. Name......ccccoeeeeviniiinieneenn.
2. Signature........ccccceeeeinnnns Authorised representative
Name.....cccoveveveveeeeeeeeeee, (Common Seal)
Address..........ccoeecvieeeennn (In case of Company)
Note:

All the annexure referred to in this “Safety Plan® are required to be enclosed by the contractor as
per the attached “Check List “

1.  Safety Plan is to be executed by the authorised person and (i) in case of contracting
Company under common seal of the Company or (ii) having the power of attorney issued
under common seal of the company with authority to execute such contract documents
etc., (iii) In case of (ii), the original Power of Attorney if it is specifically for this Contract
or a Photostat copy of the Power of Attorney if it is General Power of Attorney and such
documents should be attached to this Safety Plan.

2. For all safety monitoring/ documentation, Engineer In-charge / Regional In-charge of
safety at RHQ will be the nodal Officers for communication.
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CHECK LIST FOR SEFETY PLAN

Details of Enclosure

Status
of Submission
of information/
documents

Remarks

Annexure — 1A (SP)

Safe work procedure for each activity i.e.
foundation works including civil works, erection,
stringing (as applicable), testing & commissioning,
disposal of materials at site / store etc. to be
executed at site.

Yes/No

Annexure — 1B (SP)

Manpower deployment plan, activity wise
foundation works including civil works, erection,
stringing (as applicable), testing & commissioning,
disposal of materials at site / store etc.

Yes/No

Annexure — 2 (SP)

List of Lifting Machines i.e. Crane, Hoist, Triffor,
Chain Pulley Blocks etc. and Lifting Tools and
Tackles i.e. D shackle, Pulleys, come along
clamps, wire rope slings etc. and all types of
ropes i.e. Wire ropes, Poly propylene Rope etc.
used for lifting purposes along with test
certificates.

Yes/No

Annexure — 3 (SP)

List of Personal Protective Equipment (PPE),
activity wise including the following along with test
certificate of each as applicable:

1. Industrial Safety Helmet to all workmen at
site. (EN 397 / IS 2925) with chin strap and
back stay arrangement.

2. Safety shoes without steel toe to all ground
level workers and canvas shoes for workers
working on tower.

3. Rubber Gum Boot to workers working in
rainy season / concreting job.

4. Twin lanyard Full Body Safety harness with
shock absorber and leg strap arrangement
for all workers working at height for more
than three meters. Safety Harness should be
with attachments of light weight such as of
aluminium alloy etc. and having a feature of
automatic locking arrangement of snap hook

Yes/No
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S.N.

Details of Enclosure

Status
of Submission
of information/
documents

Remarks

and comply with EN 361 / IS 3521 standards.

5. Mobile fall arrestors for safety of workers
during their ascending / descending from
tower / on tower. EN 353 -2 (Guided type fall
arresters on a flexible anchorage line.)

6. Retractable type fall arrestor (EN360: 2002)
for ascending / descending on suspension
insulator string etc.

7. Providing of good quality cotton hand gloves
/ leather hand gloves for workers engaged in
handling of tower parts or as per requirement
at site.

8. Electrical Resistance hand gloves to workers
for handling electrical equipment / Electrical
connections. IS : 4770

9. Dust masks to workers handling cement as
per requirement.

10. Face shield for welder and Grinders. IS
;1179 /1S : 2553

11. Other PPEs, if any, as per requirement etc.

Annexure — 4 (SP)

List of Earthing Equipment / Earthing devices with
Earthing lead conforming to IECs for earthing
equipments are — (855, 1230, 1235 etc.) gang
wise for stringing activity/as per requirement.

Yes/No

Annexure — 5A (SP)

List of Qualified Safety Officer(s) along with their
contact details.

Yes/No

Annexure — 5B (SP)

Details of Explosive Operator (if required), Safety
officer / Safety supervisor for every erection /
stinging gang, any other person nominated for
safety, list of personnel trained in First Aid as well
as brief information about safety set up by the
Contractor alongwith copy of organisation of the
Contractor in regard to safety

Yes/No

Annexure — 6 (SP)

Copy of Safety Policy/ Safety Document of the
Contractor’'s company

Yes/No

Annexure — 7 (SP)

‘Emergency Preparedness Plan’ for different
incidences i.e. Fall from height, Electrocution, Sun

Yes/No
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S.N. Details of Enclosure Status Remarks
of Submission
of information/
documents
Stroke, Collapse of pit, Collapse of Tower, Snake
bite, Fire in camp / Store, Flood, Storm,
Earthquake, Militancy etc. while carrying out
different activities under execution i.e. foundation
works including civil works, erection, stringing (as
applicable), testing & commissioning, disposal of
materials at site / store etc.
10. Annexure — 8 (SP) Yes/No
Safety Audit Check Lists ( Formats to be
enclosed)
11. Annexure — 9 (SP) Yes/No
Copy of the module of Safety Training Programs
on Safety, Health and Environment, safe
execution of different activities of works for
Contractor’s own employees on regular basis and
sub contractor employees.
12. Annexure — 10A (SP)
Information along with documentary evidences in
regard to the Contractor's compliance to various
statutory requirements including the following:
(i) Electricity Act 2003 Yes/No
[Name of Documentary evidence in support of
compliance]
(i) Factories Act 1948 Yes/No
[Name of Documentary evidence in support of
compliance]
(iii) Building & other construction workers (Regulation Yes/No
of Employment and Conditions of Services Act
and Central Act 1996) and Welfare Cess Act 1996
with Rules.
[Name of Documentary evidence in support of
compliance]
(iv) Workmen Compensation Act 1923 and Rules. Yes/No
[Name of Documentary evidence in support of
compliance]
(v) Public Insurance Liabilities Act 1991 and Rules. Yes/No

[Name of Documentary evidence in support of
compliance]




Section IX. Contract Forms 9-159
S.N Details of Enclosure Status Remarks
of Submission
of information/
documents
(vi) Indian Explosive Act 1948 and Rules. Yes/No
[Name of Documentary evidence in support of
compliance]
(vii) Indian Petroleum Act 1934 and Rules. Yes/No
[Name of Documentary evidence in support of
compliance]
(viii) License under the contract Labour (Regulation & Yes/No
Abolition) Act 1970 and Rules.
[Name of Documentary evidence in support of
compliance]
(ix) Indian Electricity Rule 1956 and amendments if Yes/No
any, from time to time.
[Name of Documentary evidence in support of
compliance]
(x) The Environment (Protection) Act 1986 and Yes/No
Rules.
[Name of Documentary evidence in support of
compliance]
(xi) Child Labour (Prohibition & Regulation) Act 1986. Yes/No
[Name of Documentary evidence in support of
compliance]
(xii) National Building Code of India 2005 (NBC 2005). Yes/No
[Name of Documentary evidence in support of
compliance]
(xiii) Indian standards for construction of Low/ Medium/ Yes/No
High/ Extra High Voltage Transmission Line
[Name of Documentary evidence in support of
compliance]
(iv) Any other statutory requirement(s) Yes/No
[please specify]
[Name of Documentary evidence in support of
compliance]
13. Annexure — 10B (SP)

Details of Insurance Policies alongwith




Section IX. Contract Forms 9-160

S.N. Details of Enclosure Status Remarks
of Submission
of information/

documents
documentary evidences taken by the Contractor
for the insurance coverage against accident for all
employees as below:
(i) Under Workmen Compensation Act 1923 and Yes/No
Rules.
[Name of Documentary evidence in support of
insurance taken]
(ii) Public Insurance Liabilities Act 1991 Yes/No
[Name of Documentary evidence in support of
insurance taken]
(iii) Any Other Insurance Policies Yes/No
[Name of Documentary evidence in support of
insurance taken]

EMPLOYER




ANNEXURE - 6
HEALTH & SAFETY CHECKLISTS



HEALTH AND SAFETY CHECKLIST

Safety Related Check List during Construction of Transmission Lines

INAME OF T LLINE: woiiieeiee ettt ettt e e e et e e e e eeateeseseateessaateessassseessssnen e nnes .
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NamMEe Of SUD CONLTACLOT: .....eveuiieeiieteseeie ettt ettt be et beeenn e e e e e e .
A. DURING TOWER FOUNDATION :
SN | Description of Activity Feed back | Remarks
1) EXCAVATION :
1. | Dumping of Excavated soil. (Minimum 1.5 Mts. or half the depth of
the pit which ever is more) Yes / No.
2. | Whether angle of repose of soil as per design in the foundation is
maintained or not. Yes / No.
3. | De watering arrangement is available ( If necessary) Yes / No.
4. | Working area has been protected properly to avoid against fall of
passerby or animal in the excavated pit. Yes / No.
5 Shoring & Shuttering to protect the loose rock / soil against fall
exists. Yes / No.
6 Arrangement of illumination at construction site is available. (if
required ) Yes / No.
7 Check proper/adequate arrangement is made for extension of
electric supply. (Proper size of cable, Use of fuse, No loose | Yes/ No.
connection for De-watering Pumps/ Illumination / Electric
compressors etc. if applicable).
8 Check for damage / Uneven settlement of foundation. Yes / No.
9 Ensure Life saver arrangements have been made during
construction of well foundation in river bed. (Where necessary) Yes / No.
10 | Check that the adequate arrangement is made for the storage of
blasting material at safe place. (if required) Yes / No.
11 | Check that the blasting materials is handled with due care at site. ( If
required ) Yes / No.
12 | Check that during blasting operation, Labour / Workmen / Passerby
are at safe places and arrangement is made to inform public by | Yes/ No.
caution markings (Red Flag) / Public Notices.
13 | Check that the Blaster is holding the proper license issued by the
appropriate authority. as per the Indian Explosive Act. Yes / No.
14 | Check that the length of the fuse wire used during blasting operation
is adequate. Yes / No.
15 | Ensure Laying of temporary cable used for operation of Machines




SN

Description of Activity

Feed back | Remarks

used during construction should not cause any danger for
electrocution of workmen.

Yes / No.

16

Check that PPEs i.e. Safety helmets, Safety Shoes, is used by blaster
and their gang members during blasting.

Yes / No.

17

Ensure that Shuttering and timbering has been made as detailed in
I:S: 3764.

Yes / No.

18

Ensure that before undertaking excavation, the soil has been tested
and in case of availability of any explosive / dangerous gas,
necessary arrangement must be made to remove / dilute such gases.

Yes / No.

19

The positions of underground installations such as sewers, water
pipes and electrical cables have been verified and in case of their
existence, they must be isolated.

Yes / No.

20

Arrangement shall be made to prevent external vibrations due to rail
/ road traffic (If required).

Yes / No.

21

Safety is ensured during the construction of Tr. Lines for buildings,
structures etc. which are coming in the vicinity of the excavated
area from collapse. ( If required )

Yes / No.

22

Check that sufficient strong ladder of suitable length is available for
ingress / outgress of persons in the pit

Yes / No.

23

Lone worker should not be allowed to work in the excavated area
beyond shoulder level.

Yes / No.

24

Check for any possibility of seepage of water from nearby pond /
river should be estimated and taken care of.

Yes / No.

25

After excavation the work has been completed speedily and back
filling done at the earliest.

Yes / No.

IN)

CASTING OF FOUNDATION / CONCRETING :

Check construction materials are stacked at safe place and also does
not cause any danger. (Away from pit by 1.5 Mtrs. Or half the depth
of pit, which ever is more. )

Yes / No.

Check arrangement of illumination at Construction Site. (If
required).

Yes / No.

Ensure life saver arrangements have been made during construction
of Well foundation in River Bed.

Yes / No.

Check that the Concreting Mixer machine is placed at a safe place.
(Not very near to pit.)

Yes / No.

Check proper / adequate arrangement is made for extension of
electric supply. (Proper size of cable, Use of fuse, No loose
connection for De watering Pumps / Illumination / Electric
compressors etc. if applicable).

Yes / No.

Check that laying of temporary cables used during construction
activities should not cause any danger for electrocution to workmen.

Yes / No.

Inspection of excavations shall be made by a Competent Person
every day. In case, possible cave in or slide is apparent, all working
in the excavation shall be seized until the necessary precautions
have been taken to safeguard the possible cave in or slide.

Yes / No.

Jacks and vertical supports shall be positioned in such a manner that




SN

Description of Activity

Feed back | Remarks

the vertical loads are distributed equally and do not exceed the
capacity of the jacks and the jacks are placed away from pit edge
etc.

Yes / No.

Proper Jacking arrangement is made to take the entire load of
template.

Yes / No.

10

In case of long template in stub setting, more jacks have been
provided and check that the Jacks are placed on levelled and hard
surface to avoid the unbalancing and fallen.

Yes / No.

11

Wire mesh rolls shall be secured in order to prevent dangerous
recoiling action.

Yes / No.

12

Lone worker should not be allowed to work in the excavated area.

Yes / No.

13

Check that sufficient strong ladder of suitable length is available for
ingress / outgress of persons in the pit

Yes / No.

B. TOWER ERECTION :

SN

Description of Activity

Feed back

Remarks

Check proper communication facility is available at site during
Tower erection. (If required)

Yes / No.

Check damages or uneven settlement of foundation.

Yes / No.

Ensure the derrick used before tower erection has been checked for
adequate strength/ size. Ensure for copy of test certificate for all the
lifting machines and tackles.

Yes / No.

Ensure that the pulleys used before tower erection has been checked
for adequate strength / proper size (diameter). Also in case of open
type pulleys proper locking arrangements like providing of Safety
Pin is made. Ensure for copy of test certificate for all the lifting
machines and tackles.

Yes / No.

Ensure that the ropes used before tower erection has been checked
for adequate strength / physical condition (Free from break of
strands and knots etc.

Yes / No.

Check that the lifting tools and tackles i.e. Winch Machine, Chain
Pulley Block, Trifor, D - Shackle etc. are in healthy condition and
has been tested periodically. (Attach copy of test certificate).

Yes / No.

Ensure that permission has been obtained from Aviation Authority
for erection of special towers. (Where necessary).

Yes / No.

Ensure that permission has been obtained form Aviation Authority
for erection of towers which comes in the vicinity of flying zone.
(Where necessary)

Yes / No.

Check that the safety measures has been taken before undertaking
for the Road / Rail / River Xing jobs involving like wise stretches.

Yes / No.

10.

For rail or road crossing check whether written working plan is
available at site with specific reference to safety e.g. local earthing,
skilled & experience manpower, proper T&P, strength and height of
scaffolding to maintain the required clearance etc.

Yes / No.

11.

Ensure that all the members and proper size of Nuts and Bolts of
lower section are fitted properly before erection of the upper section
of tower is taken up.

Yes / No.

12.

Check that the anti climbing devices are provided in the tower after




SN Description of Activity Feed back | Remarks
erection job. Yes / No.
13. | Check that the danger plates have been provided. Yes / No.
14. | Check that only erection team members are allowed to stand near
the tower while erection is in process and should wear the safety | Yes/ No.
helmet / Safety Shoes.
15. | Working area of the tower has been demarcated during erection. Yes / No.
16 | Check that proper guying arrangement has been made. And also to
see that proper size of the crow bars has been used which has been | Yes / No.
fixed at hard surface in case of sandy soil or loose soil.
17 | Check that proper arrangement is made while lifting the tower
members and fixing them at height i.e. Proper size and strength of | Yes / No.
the hook used for lifting the tower members.
18 | Check sufficient numbers of guys are made while lifting the
assembled cross arm and also avoiding use of single sheeve pulleys | Yes / No.
while lifting the assembled cross arm / heavy load.
C. CONDUCTOR STRINGING:
SN Description of Activity Feed back | Remarks
1. | All drivers and plant operators are holding the valid driving license. | Yes/No.
2. | Check that the permit has been obtained from the Competent
Authority for stringing of conductor while crossing through Road / | Yes / No.
Rail / River / Venerable areas etc. ( Where necessary )
3. | Check that required painting has been made on tower falling in the
vicinity of aviation zones. (Where necessary.) Yes / No.
4. | Check that all safety measures have been taken during stringing of
conductor crossing the EHV / HV / LT lines (Earthing of existing | Yes / No.
lines etc.)
5. | Ensure that proper size of Nuts and Bolts is rigidly tightened and
punching / tacking / tack welding is done in towers before | Yes/ No.
undertaking stringing job.
6. | Ensure that proper scaffolding arrangements made during stringing
of conductor ( While Road Xing / Power Line Xing etc. Yes / No.
7. | Ensure that all members are fitted in tower before undertaking
conductor stringing work. Yes / No.
8. | Check that the back filling of the foundation has been done as per
specification. Yes / No.
9. Ensure that the discharge rod is electrically tested before use. Yes / No.
10. | Stringing Machine / Tension pullor Machine are properly earthed. Yes / No.
11. | Check the brake arrangement of the TSE Machines is working. Yes / No.
12. | Ensure that the pulleys used before conductor stringing has been
checked for adequate strength / proper size (diameter), also in case | Yes / No.
of open type pulleys proper locking arrangements like providing of
Safety Pin is made Ensure for copy of test certificate for all the
lifting machines and tackles.
13. | Ensure the ropes used before conductor stringing has been checked
for adequate strength / physical condition (Free from break of | Yes/No.
strands and knots etc.
14. | Check that the lifting tools and tackles i.e. Winch Machine, Chain




SN Description of Activity Feed back | Remarks
Pulley Block, Trifor, D - Shackle etc. are in healthy condition and | Yes / No.
has been tested periodically. (Attach copy of test certificate).

15. | Check for the brake arrangement of the Drum reel of conductor
during laying / paying out of conductor. Yes / No.

16. | Check that proper communication facility is available at site during
of stringing of conductor ( If required ) Yes / No.

17. | Whether the tower has been permanently earthed. Yes / No.

18. | Check that Sag Board is provided at two locations. Yes / No.

19. | Check that the Sag Board arrangement is made by the experienced /
trained persons. Yes / No.

20. | Check approved Sag tension chart is available and followed at site. | Yes/ No.

21. | While clamping of conductor / EW to be done, check for earthing. Yes / No.

22. | Ensure sending signal to puller to stop when last layer of conductor
/ EW being pulled. Yes / No.

23. | Check tension applied on the dynamo meter dial and check values
with approved data. Yes / No.

24. | Before stringing starts check that the villagers do not come
underneath the job of the concerned section. Yes / No.

25. | Only nylon or polypropylene ropes should be used during conductor
stringing in vicinity of live overhead lines. Yes / No.

26. | Ensure that PTW has been taken from the concerned authority. Yes / No.

27. | Ensure that Winch, Pulleys etc. are properly earthed. Yes / No.

28. | For LT lines, whether special persons are posted at each point of
isolation till return of permit (PTW). Yes / No.

29. | Whether the network of LT lines has been thoroughly checked and
precautions taken Against inadvertent charging. Yes / No.

30. | Check that proper arrangement is made / available for development
and use of a Portable Earthing and Short — Circuiting Devices which | Yes / No.
can be engaged and disengaged to and from the LT lines, keeping
away from the LT lines, until all operations on the same are
completed and all men and materials are removed from LT lines.

31. | Check the provision and proper positioning for the guying and back
staying (Where necessary). Yes / No.

32. | Check demarcation of feeder is done for D/c Line. Yes / No.

33. | Ensure that all the insulator strings are thoroughly checked for
availability and proper fixing of cotter / split pins before hoisting the | Yes / No.

same.




General Points common for all activities during Excavation, Casting of Foundation

A. ERECTION OF TOWER AND STRINGING OF CONDUCTOR :

SN Description of Activity Feed back | Remarks
1. | Check whether the contractor had procured required quantity of
PPEs considering maximum numbers of erection gangs deployed at | Yes / No.
one time.
2. | Supervisors/ Workmen have been provided with required healthy
PPEs, like Safety helmet / Safety Belts / Safety Shoes / Gum Boot | Yes / No.
etc. as applicable.
3. | Availability of First Aid Box with required medicines at site. Yes / No.
4, Instruction register is available at site. Yes / No.
5. Ensure that Supervisor / Gang Leader always issues instruction to
the Workmen before start of work. Yes / No.
6. | Ensure that supervisory staff from Power Grid is available at site
during construction. Yes / No.
7. | All driver and plant operators are holding valid driving license. Yes / No.
8. | Check the vehicle for rescue is available at site. Yes / No.
9. | Ensure engaged labour are aware of the job. Yes / No.
10. | Check that the unskilled labourers are not engaged in skilled job. Yes / No.
11. | Ensure that supervisor / workmen engaged in the field are aware of
First Aid Techniques ( Such as in case of Electric Shock, Fall from | Yes / No.
the height, Snake bite and the person rescued from buried under the
debris etc.
12. | Check for nearby Hospital / Doctor in case of emergencies arises. Yes / No.
13. | While transporting heavy consignment of conductor / EW drums
from central store to site by the use of Cranes, Truck, and Tractor. | Yes / No.
The safety aspect for construction and failure of brake system of
moving machinery is to be checked.
14. | At least one dry powder type of portable fire extinguisher shall be
provided especially where explosive or blasting agents are used for | Yes / No.
excavation.
15. | Check the competence (Qualification / Experience) of supervisor /
gang leader of contractor. Yes / No.
REMARKS IF ANY:
Signature Signature Signature
Name :
Designation : Name : Name :
Representative of Designation: Designation:
Contractor Power Grid Rep. from Site. Power Grid Rep. from RHQ.




Safety Related Check List during Construction of Substation

Name of Sub Stn. / SWItChING StN.: c..oviiiiiiei ettt e e e e .

JA\E Y00 o) A 0 4 L1 2Tt o) A

Contractor License / Registration No.:..........ccoivivevivneneccncnenee Validity
Name Of SUD CONrACIOT  : ...couiriiiiieieiiirere ettt sttt ettt e e e e e e
A. SUB STATION CIVIL WORKS :
SN | Description of Activity Feed back | Remarks
I): SAFETY DURING EXCAVATION :
1. | Check Sub station area has been protected by constructing boundary
wall all around the sub station to avoid entry of passerby /| Yes/No.
unauthorized person or animal in the sub station.
2. | De watering arrangement is available ( If necessary ) Yes / No.
3. Check proper / adequate arrangement is made for extension of
electric supply. (Proper size of cable, Use of fuse, No loose | Yes/ No.
connection and no naked wire connection to Pumps / Illumination /
Electric compressors etc. if applicable).
4, Check arrangement of illumination at construction site is available. | Yes/ No.
5. | Check dumping of Excavated soil (Minimum 1.5 Mts. Or half the
depth of the pit which ever is more from the edge of the pit.) Yes / No.
6. | Check Shoring & Shuttering to protect the loose rock / soil against | Yes / No.
fall. (if required).
7. | Check lone worker is not be allowed to work in the excavated area. | Yes/ No.
8. | Ensure Laying of temporary cables used for operation of Machines | Yes / No.
used during construction should not cause any danger for
electrocution of persons / animals.
9. Ensure that before undertaking excavation, the soil has been tested
and in case of availability of any explosive / dangerous gas, | Yes/ No.
necessary arrangement must be made to remove / dilute such gases.
10. | The positions of underground installations such as sewers, water
pipes and electrical cables has been verified and in case of their | Yes/ No.
existence, they must be isolated before further excavation works to
ensure Human Safety.
11. | Check that the scaffolds are not overloaded in any case. Scaffolds | Yes / No.
are to be erected and supported properly.
12. | Stability of the soil of the excavated pit for safe working is to be
checked and certified by a competent person daily before start of | Yes/ No.
work. A register at site is maintained where competent person can
certify accordingly. No manhole should remain uncovered during
night & off days.
13. | Check the provision of sufficient strong ladder of suitable length is | Yes/ No.
available near the working place during excavation.




SN Description of Activity Feed back | Remarks
14. | Check if any permission is required from local statutory body before
excavation. Yes / No.
15. | Check for No undercutting / toe cutting in soil. Yes / No.
16. | Check after excavation the work should be speedily completed | Yes/No.
without delay and back filling done at the earliest.
17. | Check for any possibility of seepage of water from nearby pond / | Yes/No
river has been estimated and taken care of.
18. | Check to avoid slide / collaps of side walls of excavated pit, the | Yes/ No.

excavation is to be done in trapezoidal cross — section.

I1): SAFETY PRECAUTION DURING STORAGE, HANDLING AND USE OF BLASTING MATERIAL:

1 Check that the adequate arrangement is made for the storage of
blasting material at safe place. (Temporary Magazine is to be | Yes/ No.
installed observing all norms) as per Indian Explosive Act.

2. | Check that the blasting materials is handled by licensed blaster with | Yes / No.
due care at site. (If applicable)

3. Check smoking is prohibited in the vehicle carrying explosives. Yes / No.

4 Check that the Blaster is holding proper license issued by the | Yes/ No.
appropriate authority. As per Indian Explosive Act.

5. Check that the length of the fuse wire used during blasting operation | Yes / No.
is adequate.

6. Check while transportation, no unauthorized person is allowed in | Yes/ No.
vehicle carrying explosives.

7. Check that the loading and unloading of explosives is being done | Yes / No.
carefully.

8. Check explosives and detonators or blasting caps is not being | Yes/ No.
transported in the same vehicle.

9. | Check while transportation the detonators and explosives are not | Yes/ No.
carried loose or mixed with other materials.

10 | Check surplus explosives shall not be stacked near working area | Yes/ No.
during loading / unloading.

11. | Check explosives shall not be held in hands when lightening the | Yes/ No.
fuse.

12. | Check that blasting in the open has been carried out during the fixed | Yes / No.
hours every day or on fixed days in the week so that the public at
large should know about this.

13. | Check that arrangement has been made to display sufficient | Yes/ No.
warnings / sign board to enable the people to get out of the blasting
area to get off the danger zone

14. | Check that the danger zone has been suitably cordoned off. Yes / No.

15. | Check during blasting operations begin / after the firing of
explosives shall follow the loud siren. Yes / No.

16. | Check that during blasting operation, Labour / Workmen / Passerby
are at safe places and arrangement is made to inform public by | Yes/ No.
caution markings ( Red Flag ) / Public Notices etc.

17. | Check that PPEs i.e. Safety helmets, Safety Shoes, is used by blaster
and their gang members during blasting and also the persons | Yes/ No.

supervising the blasting operations.




SN

Description of Activity

Feed back | Remarks

18.

For covered blasting ensure placement of cover plates of proper
thickness and sufficient numbers of sand filled bags.

Yes / No.

19.

Ensure that permission for blasting has been obtained from the
appropriate authority.

Yes / No.

III)

SAFETY DURING CASTING OF FOUNDATION / CONCRETING :

Check construction materials are stacked at safe place and also does
not cause any danger. (Away from pit) i.e. 1.5 Mtrs. or half the
depth of the pit which ever is more.)

Yes / No.

Check proper arrangement of illumination at Construction Site of
Sub station is available.

Yes / No.

Check that the Concreting Mixer/ Vibrator machines etc are placed
at a safe place (Not very near to any pit at least 1.5 Mtr. from the
edge of the pit) to avoid transfer of vibrations and should be
operated by skilled persons.

Yes / No.

Check proper / adequate arrangement is made for extension of
electric supply. (Proper size of cable, Use of fuse, No loose
connection for De watering Pumps / Illumination / Electric
compressors etc. if applicable).

Yes / No.

Check for laying of temporary cables used during construction
activities should not cause any danger for electrocution to persons /
animals.

Yes / No.

All bracing, struts and shuttering in excavations shall be adequately
secured so as to prevent their accidental displacement.

Yes / No.

Ensure Shuttering and timbering has been made as detailed in I:S:
3764 for protecting the loose rock / soil against fall.

Yes / No.

Check for proper placing of Hydraulic jacks with stability and
constant watch of these instruments (which are continuously loaded)
to avoid any danger of displacement causing sever accident.

Yes / No.

B. SAFETY DURING STRUCTURE, EQUIPMENT ERECTION & CABLE LAYING ETC. :

SN Description of Activity Feedback Remarks

1. | Check Back filling done prior to erection activity. Yes / No.

2. Check the derrick used before structure erection has been Test certificate is
checked for adequate strength / size and no joints are | Yes/No. | required apart
permitted. from visual

inspection.

3. | Check that the pulleys used before structure erection / Test certificate is
Equipment Erection has been checked for adequate strength / | Yes / No. | required apart
proper size (diameter), also in case of open type pulleys from visual
proper locking arrangements like providing of Safety Pin is inspection.
made Safe working load should be punched.

4. Check the ropes used before structure erection / Equipment Test certificate is

Erection has been checked for adequate strength / physical | Yes/No. | required apart

condition (free from break of strands and knots etc.

from visual
inspection.




SN Description of Activity Feedback Remarks
5. | Check that the lifting tools and tackles are in healthy Test certificate is
condition and has been tested periodically. Yes / No. | required apart
from visual
inspection.
6. | Check permission has been obtained from Aviation Authority
for erection of Lightning Mast which comes in the vicinity of | Yes / No.
flying zone. (Where necessary )
7. | Check that all Nuts and Bolts are fitted in the structure before
undertaking the job of other section of the structure and are | Yes/ No.
tightened.
8. | Check area has been cordoned off to prevent injuries to
unauthorized persons from hitting against structural | Yes/ No.
component or falling in the excavated pits.
9. | Check that danger plates are available on all the equipment &
structures in the switchyard. Yes / No.
10. | Check demarcation of feeder is done for Double Circuit Line. | Yes/ No.
11. | Check only erection team members are allowed to stand near
the structure / Equipment while erection is in process and | Yes/ No.
should wear the safety helmet / Safety Shoes.
12. | Check proper guying arrangement has been made while
lifting structure / Equipment, if necessary. Yes / No.
13. | Check that proper arrangement is made while lifting the
structure members and fixing them at height i.e. Proper size | Yes / No.
and strength of the hook used for lifting the structure
members.
14. | Check sufficient numbers of guys are made while lifting the
assembled structure / heavy loads and also avoiding use of | Yes/ No.
single sheeve pulleys while lifting the assembled structure /
heavy load.
15. | Check arrangement has been made for equipment
identification. Yes / No.
16. | Check that required painting made on tower falling in the
vicinity of aviation zones. (Where necessary.) Yes / No.
17 | Check no live wires nearby. Take shut down if necessary. Yes / No.
18. | Check the structure has been permanently earthed. Yes / No.
19. | Check crane are preferably be used for erection of pipe
structure in the sub station building works ( if required.) Yes / No.
20. | Check all safety procedures for erection work like use of
safety helmets, Safety belts, use of guy wires, lowering / | Yes/ No.
lifting of tools by rope etc. are strictly adhered to during
structure erection works is in progress in the switchyard.
21. | Check that correct size of spanner (Box or ring type) as well
as DE spanners is being used. Yes / No.
22. | Check working area of the structure has been demarcated
during erection. Yes / No.
23. | Check heavy structures are lifted with crane with proper | Yes/No.

safety.




SN

Description of Activity

Feedback

Remarks

24,

Only polypropylene ropes are to be used to tie the aluminium
tube / Bus bar since this is soft material and will not damage
aluminium tube / Bus bar during erection.

Yes / No.

25.

Ensure that R clips in insulator caps are fixed properly to
avoid disconnection of insulator discs.

Yes / No.

26.

Ensure that all the necessary security pins (split pins) are
fixed.

Yes / No.

27.

Check all nuts of jumper fittings are properly tightened and
live metal clearance have been maintained as per
POWERGRID specification.

Yes / No.

28.

In case of tension fitting dead end joint dimensions before &
after the compression are checked and recorded.

Yes / No.

29.

No damaged component of any hardware fitting should be
used on works.

Yes / No.

30.

Length of jumpers has been measured properly to give it a
parabolic shape. No sharp bend should exist.

Yes / No.

31.

Check surge counter erection facilitates proper reading and
that earthing is done with minimum bends.

Yes / No.

32.

Check Surge monitor has been earthed by connecting it to
main earth mat with (G I Flat 75 x 12 mm) and earth pit
separately as per drawing.

Yes / No.

33.

Check the alignment of earth switch with isolator, earth
switch of isolator is put into operation and the contacts are
cleaned. After completion of pre commissioning checks and
formats are dully filled and signed.

Yes / No.

34.

Ensure that the rubber beedings are kept in good condition.

Yes / No.

35.

Check CT has been placed on the support structure very
carefully and all nuts have been tightened. Earthing is done as
per drawing.

Yes / No.

36.

Ensure the lattice structure of CT has been earthed at two
points.

Yes / No.

37.

Check the marshalling box in the switchyard has proper
illumination arrangement.

Yes / No.

38.

Check the capacitor unit is short circuited & earthed, until
erection and commissioning works are being done on CVT.
(The capacitor get charged by the electrical fields in the
vicinity and they keep these charges for a long time, which
can be dangerous to human life. Hence the shorting of
capacitor unit is necessary). It should be removed before tests
/ use.

Yes / No.

39.

Check Fuses in the marshaling box are OK.

Yes / No.

40.

Check proper earthing of CVT tank has been done.

Yes / No.

41.

Check all housing accessories, mounting stools including
bolts / Nuts for fixing Line Trap and insulators are of non
magnetic material.

Yes / No.

42.

Check H.F. point of CVTs on which the coupling device is
not mounted has been earthed.

Yes / No.
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43.

Check the remaining CVTs have been earthed thro’ coupling
device.

Yes / No.

44.

Cable drums after visual inspection should be stored
preferably in the covered area. Cable ends should be clamped.

Yes / No.

45.

Ensure each cable and conduit run should be tagged with
cable identity numbering as per the approved that appear in
the cable and conduit schedule.

Yes / No.

46.

The tag should be of aluminium plate with ID number
punched on it and securely attached to the cable conduit by
not less than two turns. Cable tags should of rectangular
shape for power cables and of circular shape for control
cables.

Yes / No.

47.

Check underground cable markers should project 150 mm
above ground and spaced at an interval of 30 Mts. They shall
be located on both sides of road and drain crossing and also at
every change in direction.

Yes / No.

48.

Check cable tags should be provided inside the switchgear,
motor control centres, control and relay panels etc. wherever
required for cable identification, where a number of cables
enter together through a gland plate.

Yes / No.

49.

The cable (power and control) between LT stations, Control
room, DG set building and fire fighting pump house should
be laid in the buried cable trenches. In addition to the above,
for lighting purpose also, buried cable trench can be used in
outdoor area.(as per Technical specification of specific
contract )

Yes / No.

50.

Cable route and joint markers and RCC warning covers
should be provided wherever required. The voltage grade of
cables should be engraved on the marker.

Yes / No.

51.

Tray Identification Number on each run of trays at an interval
of 10 Mtrs should be painted.

Yes / No.

52.

In case the outer sheath of a cable is damaged during handling
/ installation, the same should be repaired to the satisfaction
of the site. In case any other part of a cable is damaged, the
same should be replaced by a healthy cable. Power cables
should be at the top most layers. The armor of control cable is
to be earthed.

Yes / No.

53.

All cable termination should be appropriately tightened to
ensure secure and reliable connections. All the exposed parts
of cable lugs should be covered with tape, sleeve or paint.

Yes / No.

54.

Power and control cables are laid on separate cable trays

Yes / No.

55.

Co-axial cable is laid separately from power cable.

Yes / No.

56.

All cable trays, racks and metallic ducts have been grounded
by connecting each to earth / mat. ( As per Scheme )

Yes / No.

57.

Check sections of cable trays have been bridged by copper
jumpers/ G I to retain continuity of earthing. (As per Scheme)

Yes / No.

58.

Check earthing of panel is done by the erection contractor for
connecting it with switchyard earth mat. ( As per Scheme )

Yes / No.
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59.

Auxiliary bus wiring for AC and DC supplies, Voltage
Transformer circuits, annunciation circuits and other common
services is provided near the top of the panels running
through out the entire length of the panels.

Yes / No.

60.

All internal wiring to be connected to external equipment is
terminated on terminal blocks, preferably vertically mounted
on the side of each panel.

Yes / No.

61.

Check whether Mimic Diagram is available preferably made
of anodized aluminium or plastic of approved fast colour
material and screwed on to the panel that can be easily
cleaned.

Yes / No.

62.

Check the panels all equipment mounted on front and rear
side as well as equipment mounted inside are provided with
individual name plates with equipment designated engraved.

Yes / No.

63.

Check on top of each panel on front as well as rear side, large
and bold name plates are provided for circuit / feeder
designation.

Yes / No.

64.

Check all front mounted equipments are provided at the rear
with individual name plates engraved with tag numbers
corresponding to panel internal wiring to facilitate easy
tracing of the wiring.

Yes / No.

65.

Check the name plates mounted directly by the side of the
respective equipments should not be hidden by equipment
wiring.

Yes / No.

66.

Check availability of 240V single phase 50 HZ, AC socket
with switch suitable to accept 5 Amps and !5 Amps pin round
standard plug, is provided in the interior of each cubicle with
ON-OFF switch for connection of hand lamps.

Yes / No.

67.

Check that panels are provided with a fluorescent lighting
fixture rated with 240 Volts single phase, 50 Hz supply for
the interior illumination of the panel during maintenance. The
fittings are complete with switch fuse unit and switching of
the lighting is controlled by the respective panel door switch.
Adequate lighting with fuse unit is also provided for the
corridor in control panels.

Yes / No.

68.

Check control panels are provided with necessary
arrangements for receiving, distributing, isolating and fusing
of DC and AC supplies for various control, signalling,
lighting and space heater circuits. The incoming and sub
circuits are separately with switch fuse units.

Yes / No.

69.

Check panels are provided with a space heater rated for 240
V, single phase, 50 Hz, AC supply for the internal heating of
the panel to prevent condensation of moisture.

Yes / No.

70.

Check all panels are equipped with an earth bus securely
fixed

Yes / No.

71.

Check when several panels are mounted adjoining each other,
the earth bus is made continuous with necessary connectors
and clamps for this purpose.

Yes / No.

72.

Check provision is made for extending the earth bus bars to
adjoining panels on either side.

Yes / No.
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73. | Check provision is made on each bus bar of the end panels for
connecting earthing grid. Yes / No.
74. | Check all metallic cases of relays, instruments and panel
mounted equipment including gland plates are connected to | Yes / No.
the earth bus by copper wires of specified size.
75. | Check the colour code of the earthing wire is green. Yes / No.
76. | Check that earthing made with equipment is with Nuts and
Bolts i.e. For such connection lugs should be pressed and | Yes/ No.
tightened to the terminals through Nuts and Bolts.
77. | Check that no equipment is mounted on the panel doors. Yes / No.
78. | Check each switch should bear clear inscription identifying its
function. Yes / No.
79. | Check those who have sufficient knowledge of steel structural
job have been employed in steel structural works only. Yes / No.
80. | Check necessary instruction has been communicated by
supervisor before start of the day’s works to workmen under | Yes / No.
his control.
81. | Storing of equipments is to be made properly to avoid any
accident during handling. Yes / No.
82. | Check all Nuts and bolts are properly raised or lowered
preferably using closed loop pulleys and gully bags / hand | Yes / No.
bags tied at the end for carrying nuts and bolts.
83. | Check that Fire resistant sheets are used before entrance of
control cable in control room. Yes / No.
84. | Check air compressor tubing properly tightened. Yes / No.
85. | Check all carrying connectors / clamps properly tightened. Yes / No.
C. CONDUCTOR LAYOUT DURING CONSTRUCTION STAGE :
SN Description of Activity Feed back | Remarks
1. Check all members are fixed in structure and ensure proper size of
Nuts and Bolts are rigidly tightened and punching / tacking / tack | Yes/ No.
welding is done in towers / structures before undertaking conductor
laying job.
2. | Ensure proper scaffolding arrangements made during laying of
conductor (While Power Line crossing etc). Yes / No.
3. | Ensure that all members are fitted in structure before undertaking
conductor laying work. Yes / No.
4. Ensure that the discharge rod is electrically tested before use. Yes / No.
5. Ensure whether the structure is properly earthed. Yes / No.
6. Only nylon or polypropylene ropes should be used during conductor
laying in vicinity of live overhead lines. Yes / No.
7. | Ensure that PTW has been taken from the concerned authority when
extension of existing sub station is under execution. Yes / No.
8. Ensure that Winch, Pulleys etc. are properly earthed. Yes / No.




SN Description of Activity Feed back | Remarks
9. | For LT lines, check whether special persons are posted at each point
of isolation till return of permit (PTW) if positioning of person is | Yes/ No.
not possible then it is to be seen that all the point of isolation has
been kept in the locked position till the work is in progress.
10. | Whether the network of LT lines has been thoroughly checked and
precautions taken against inadvertent charging. Yes / No.
11. | Check that proper arrangement is made / available for grounding LT
lines coming across during conductor laying. (This can be done by | Yes / No.
way of portable earthing and short circuiting devices which cab be
engaged to and disengaged from LT lines, keeping away from the
LT lines until all operations on the same are completed and all man
and materials are removed from the LT lines).
12. | Check the provision and proper positioning for the guying and back
staying (Where necessary). Yes / No.
13. | Check working of hydraulic crimping machine. Yes / No.
14. | Check before and after crimping, dimensional changes in clamps
and are in accordance with the drawings and specifications. Yes / No.
D SWITCHYARD EARTHING DURING CONSTRUCTION STAGE:
SN Description of Activity Feed back | Remarks
1. | Check that while earthing conductor crossing the road is laid 300
mm below the road or at greater depth depending upon the site | Yes/ No.
conditions.
2. | Check that while laying the Earthing conductor in outside area is
buried at least 600 mm below the furnished ground level. Yes / No.
3. | Check that the earthing pads have been provided for the apparatus /
equipments at accessible position. Yes / No.
4. | Check all steel columns, metallic stairs are connected to nearby
earthing grid conductor by two earthing leads. Yes / No.
5. | Check of earthing of lightening fixtures, receptacles switches,
junction boxes lighting conduits has been done by a separate | Yes/No.
earthing conductor.
6. Check that the railway tracks within switchyard area has been
earthed at a spacing of 30 Mts. / specified distance and also at both | Yes / No.
ends.
7. | Check cable trays has been connected to earthing flat of 50X6 mm /
specified sized earthing flat at intervals specified in approved | Yes/ No.
drawing.
8. | Check that this earthed flat is earthed at about 30 Mts. distance. Yes / No.
9. All accessories in transformer and reactor like radiators tank,
cooling banks etc are connected to the earthing grid at minimum | Yes/ No.
two points.
10. | Check metallic conduits are not used as earth continuity conductor. | Yes/No.
11. | Check flexible earthing connectors should be provided for the
moving parts. Yes / No.




SN Description of Activity Feed back | Remarks

12. | Check sheath and armor of single core power cable is earthed at
switchgear end and equipment side. Yes / No.

13. | Check contact surface of earthing pads for jointing free from scale,
paint, enamel, grease, rust or dust. Yes / No.

14. | Check that light poles, junction boxes on the poles, cable and cable
boxes / glands, lockout switches etc. are connected to the earthing | Yes / No.
conductor running along with the supply cable which intern is
connected to the earthing grid conductor at a minimum two points.

Check earthing conductor which is generally buried 2000 mm
15. | outside the switchyard fence. All the gates and every alternate post | Yes / No.
of the fence are to be connected to earthing grid.

16. | Check megger used for measuring soil resistivity is calibrated with

desired accuracy. Yes / No.
17. | The earth resistivity has been measured in dry weather condition. Yes / No.
18. | Check the earthing of Transformers and Shunt reactor, earth pits are
constructed as per relevant standard / approved drawing. Yes / No.
Check that the measured value of combined earth resistance should
19. | beless than 1 Ohm. Yes / No.
Check that for earth electrode and individual earth pits, this value
20. | should not be more than one Ohm. Yes / No.

Check all non current carrying metal parts shall be effectively
21. | earthed by two separate and distinct earth connections ( Indian | Yes/ No.
Electricity Rule 61,67 )

22. | Check that all pylon supports in the Fire Fighting HVSW system
has been earthed to the earthmat. Yes / No.

E: GENERAL POINTS COMMON FOR ALL ACTIVITIES DURING EXCAVATION, CASTING OF
FOUNDATION

Erection of structures, laying of Conductor, storage and transportation of material:

SN Description of Activity Feed back | Remarks

1. Check Supervisors / Workmen have been provided with required
healthy PPEs. Like ( Safety helmet / Safety Belts / Safety Shoes / | Yes / No.
Gum Boot etc. as applicable )

2. | Check availability of First Aid Box with required medicines at site. | Yes / No.

3. | Check Site Instruction register is available at site. Yes / No.
4, Ensure Supervisor / Gang Leader always issues instruction to the

Workmen including contractor labour before start of work. Yes / No.
5. Ensure supervisory staff from Power Grid is available at site during

construction. Yes / No.
6. | Check all driver and plant operators are holding valid driving

license. Yes / No.
7. Check the vehicle for rescue is available at site. Yes / No.
8. | Ensure engaged labour are aware of the job. Yes / No
9. Ensure supervisor / workmen engaged in the field are aware of First | Yes / No.

Aid Techniques ( Such as in case of Electric Shock, Fall from the
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height, Snake bite and the person rescued from buried under the
debris, rescue of person from drowning etc.

10.

Check for availability and to keep a record of nearby Hospital /
Doctor in case of emergencies arises.

Yes / No.

11.

While transporting heavy consignment of conductor / EW drums
from central store to site by the use of Cranes, Truck, Tractor. The
safety aspect for construction and failure of brake system of moving
machinery is to be checked.

Yes / No.

12.

At least one dry powder type of portable fire extinguisher shall be
provided especially where explosive or blasting agents are used for
excavation. ( If applicable )

Yes / No.

13.

Check the competence (Qualification / experience) of supervisor /
gang leader of contractor.

Yes / No.

14.

Wire mesh rolls shall be secured in order to prevent dangerous
recoiling action.

Yes / No.

15.

Proper unloading arrangement has been made at site (Preferably
with crane) to unload the material.

Yes / No.

16.

After unloading the material visual inspection of the materials has
been carried out along with the erection contractor to check that the
material has not been damaged or not (Galvanizing is proper or not)
As per approved Field Quality Plan etc.

Yes / No.

17.

While transporting the heavy laden equipment like transformer /
Reactor by road from Rly Stn to Sub station check whether for all
safety precaution taken. Like safe lifting capacity of crane, safe load
on culvert / Bridge / Nala / Drain etc.and working plan is available
at site with specific reference to safety e.g. local earthing, skilled &
experience manpower, proper T&P, strength and LT wires / HT
wires interrupting the height of equipment and the required
clearance maintained etc. Permission to be obtained from concerned
authority if required. “Impact recorder on the equipment like
Reactor / Transformer must be installed during transportation”

Yes / No.

18.

Check that the adequate and safe means of access and aggress has
been provided for all work places as far as reasonably practicable
and is being used by the workers.

Yes / No.

19.

Check proper illumination is provided at the work places and their
approaches including passage ways.

Yes / No.

20.

Check that the lamps have been protected by suitable guards where
necessary to prevent danger, in case the lamp breaks.

Yes / No.

21.

Check loose materials which are not required for use shall not be
placed or left so as dangerously to obstruct work places or passage
ways.

Yes / No.

22.

Check all projected nails has been removed or bent over to prevent
injury.

Yes / No.

23.

Check scrap, waste and rubbish has not been allowed to
accommodate on the site or the scrap materials has been stored at
the isolated place.

Yes / No.

24.

Check that the worker while working at height scaffold materials,
waste materials and tools are not being thrown by them to cause
injury to any person.

Yes / No.
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25. | Check whether contractor has procured required quantity of PPE
considering maximum number of erection gangs deployed at one | Yes/ No.
time. Check the quantity of PPEs.
26. | Check that the PPEs required by the workmen are being utilized by
them always. Yes / No.
27. | Check the worker is under constant surveillance by the other person
while working at height. Yes / No.
28. | Check construction site has been barricaded for unauthorized
persons / animals. Yes / No.
29. | Check that lifting appliances and machines and vehicles used on the
construction site is of sound material and good quality and is free | Yes / No.
from patent defects and is strong enough to with safely the load and
stresses to which they will be subjected.
30. | Check structures and equipment is being used only for the purpose
for which they were intended. Yes / No.
31. | Check equipment has been operated by the competent person. Yes / No.
32. | Check portable ladders shall not exceed 9 Mts. in length, other wise | Yes / No.
may cause danger while climbing of person and back legs shall be
equally braced.
33. | Check unskilled labour are not utilized for skilled jobs and only
experience persons are deployed for erection. Yes / No.
34. | Check a well planed and documented procedure for the entire
Construction works of Sub station shall be prepared by contractor | Yes / No.
and get approved from Power Grid for distribution to Contractors’
field staff and Power Grid for follow up.
35. | Check no metallic measuring tapes are being used during expansion
of charged bays. Yes / No.
36. | Check metal ladders are not being used in the vicinity of exposed
live electrical equipment. Yes / No.
37. | Check one bore well is available for water supply in case Municipal
Construction supply is not available Yes / No.
38. | Check charged area of a yard should be properly fenced off. Yes / No.
39. | Check ladders / lengthy articles / lengthy equipments etc. should
always be carried in horizontal position. Yes / No.
40. | Check insurance by contractor for the labour to provide adequate | Yes / No.
coverage for any accident etc.
REMARKS IF ANY:
Signature Signature Signature
Name : Name : Name :
Designation: Designation: Designation :
Power Grid Rep. Rep. from Contractor Rep. from




ANNEXURE -7
REPORT OF PTI ON EMF



ELECTRO-MAGNETIC FIELD

Power Technologies, Inc. has been requested to review POWERGRID’s 132 KV, 220 KV, 400
KV and 800 KV lines with respect to conductor to ground, phase to phase and circuit to circuit
clearances and their appropriateness in light of present practice.

Based on a review of POWERGRID’s designs, we find that the phase to phase and circuit to
circuit clearances are consistent with practices used for line clearances throughout the world.
The values used by POWERGRID are generally in the middle range of that used throughout the
world and are expected to provide satisfactory performance.

The conductor to ground clearances are within typical limits and meet or exceed the
requirements of the National Electrical Safety Code, American National Standard Institute, C2,
as shown on Figure.
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Analysis of POWERGRID Transmission Line Clearances

The analysis was based on the following data as supplied by POWERGRID.

800 KV S/c LINE

Configuration - Horizontal

Conductor Bundle - Quad CSR Bursitis (35.1 mm id)

Max. conductor sag - 14.56 m

Phase to phase spacing - approx. 15 m.

Ground clearance - 12.4 m (as per IE rules):15 m (maintained to limit max. electric field
to 10 KV/m)

Right of way - 85 m



400 KV S/Cc LINE

Configuration - Horizontal

Conductor Bundle - Twin ACSR Moose (31.77 mm dia)
Maximum conductor sag - 12.87 m

Phase to phase spacing - 10 to 12 m

Ground clearance - 8.84 m (as per IE rules)

Right of way - 52 m

400 KV D/c LINE

Configuration - Vertical

Conductor Bundle - Twin ACSR Moose (31.77 mm dia)
Maximum conductor sag - 12.87 m

Phase to phase spacing - 8 to 9 m

Ckt. to ckt. spacing - 12 to 14 m

Ground clearance - 8.84 m (as per IE rules)

Right of way - 52 m

220 KV D/C LINE

Configuration - Vertical

Maximum conductor sag - approximately 9.8 m
Phase to phase spacing - 5 to 5.5 m

Ckt. to ckt. spacing - approximately 10

Ground clearance - 7.015 m (as per IE rules)
Right of way - 35 m

132 KV D/c LINE

Configuration - Vertical

Conductor - ACSR Panther (21 mm dia)
Maximum conductor sag - approximately 6.6 m
Phase to phase spacing - approximately 4 m
Ckt. to ckt. spacing - approximately 7 m
Ground clearance - 6.1 m (as per IE rules)
Right of way - 27 m



ANNEXURE - 8
PROCEDURE OF PUBLIC CONSULTATION



POWERGRID’S PUBLIC CONSULTATION PROCESS

Public consultation forms an integral part of POWERGRID’s project cycle, and will be carried
out in Regional/local language for wider/better understanding. The process of consultation and
its documentation shall be as follows:

TRANSMISSION LINES

1.

When planning a transmission line, public consultation is used as an integral tool for
screening, assessment and finalisation of route alignment. During initial screening and
walkover survey, POWERGRID's staffs meet the public in the route of proposed
transmission line. Observations and problems arising from these discussions are given
due consideration while finalising the route.

During the survey for tower spotting, POWERGRID’s site officials meet the public i.e.
people coming in the route of the line. This enables POWERGRID to gauge public
opinion. At the time of construction, every individual on whose land a tower is to be
erected is met with. People coming in the way of the ROW are consulted and their
views and suggestions are incorporated thus allowing for public participation.

During construction POWERGRID pays the compensation for any damages to each
land owner and obtains their final acknowledgement.

4. During maintenance, POWERGRID consults the individual landowners, obtains their

approval and pays compensation for any damage to property.

SUBSTATIONS

1.

POWERGRID identifies location of the substation and notifies the area under LA Act.

2. Public consultation is a part of LA Act. Under Section 4 of LA Act, a notification is

published in the official Gazette and in two local daily newspapers (at least one of
which is in the local regional language) about the details of the project. Any objections
related to the land to be acquired are made to the collector in writing. Under section Sa,
the District Collector hears the public objections by calling a public meeting, if so
desired. DC sends report along with recommendations along with details of proceedings
to the state government. DC issues notice under section 6 only after he receives the state
government's approval.

Under Section 6 of LA Act, the DC issues a notice informing the public about the land
to be acquired and invites their claims. All effective people informed individually.
Compensation is paid to public according to local norms.

Besides publication consultation as an integral part of the LA Act, POWERGRID is
committed to assessment of all probable impacts associated with land acquisition
through its social assessment and management process which includes a socio-
economic survey of the proposed substation sites. The socio-economic survey will
assess both adverse and positive impacts of the project on aspects such as the natural
resource base, developmental potential of the area, economy of the affected area, social



structure, norms and traditions. The socio-economic survey will include a complete
household census recording members, property with legal rights and resources which
are in possession or in use. Appropriate methods such as participatory rural appraisal
and questionnaires will be used where necessary.

POWERGRID assess the social impacts of its land acquisition based on the socio-
economic survey and designs its compensation packages in consultation with the
people. POWERGRID organises meetings with the PAPs to evolve the RAP.

In order to further streamline the above process and to facilitate documentation of the same, and
to discuss the following:

>

V'V VY
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complete project plan (i.e. its route and terminating point and substations, if any, in
between);

POWERGRID design standards in relation to approved international standards;

health impacts in relation to EMF;

measures taken to avoid public utilities such as school, hospitals, etc.;

other impacts associated with transmission lines and POWERGRID’s approach to
minimising and solving them; and

land acquisition details, proposed R&R measures and compensation packages in line
with POWERGRID’s policy

POWERGRID uses one or more of the following techniques at various stages. These include:

1)

2)

3)

4

)

Public meetings: POWERGRID will hold public meetings during its EAMP process at
appropriate locations along the length of the transmission line. Public meetings will
include one to one meetings with land owners during transmission tower spotting. Larger
group meetings will be organised at strategic distances along the length of the
transmission line. These will consist of all or at least most of the people to be directly
affected by the concerned project and their local Gram Panchayat leaders.

Informal small group meetings: Informal small group meetings will be conducted during
walkover survey to find out local environmental and social issues along the proposed
transmission line route. These meetings will be conducted by ESMT staff at appropriate
intervals.

Information brochures and Pamphlets: POWERGRID will make available information
and project specific details to the public through Information brochures and Pamphlets.
These brochures and pamphlets will contain information on: the overall project plan;
design and construction standards; prudent deviations from design standards from
transmission towers near schools, hospitals, human habitation; potential impacts and
generic mitigation measures; resettlement and rehabilitation; and, compensation.

Operating field offices: Information regarding the proposed transmission line can be
accessed by the public from operating field offices. Information will be provided through
brochures and pamphlets and any further queries will be responded by POWERGRID’s
staff.

Local planning visits and site visits: POWERGRID staff will visit field sites. During this
time informal contacts will be established with the local people. Reactions of the public to
the project will be informally gauged.
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(7)
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(10)

Response to public Enquires: ESMC/ESMT will respond to public enquiries by post or
through notices in local news papers.

Press release inviting comments: POWERGRID will publish details of proposed
transmission routes in two local newspapers. Public will be invited to comment in writing
or by meeting concerned POWERGRID officials within a specified period.
POWERGRID will then incorporate relevant objections and suggestions.

Project coordination committees: POWERGRID will set up grievance redressal
committees to address the complaints and objections that PAP’s may have regarding the
project, its impacts or mitigation measures.

Ombudsman or representative: For building a consensus on the project its impacts and
mitigation measures, the PAPs will be encouraged to elect or appoint a trusted
ombudsman or representative.

Public Displays: POWERGRID will show their model projects to public/small
representative groups.

DOCUMENTATION

The proceedings of the above consultation shall be documented. Details recorded will include
date of the meeting, venue, number and possibly the names of the people attended, issues
discussed and the outcome of the meeting.

The manager at DHQ will apply combinations of the appropriate techniques at various activities
of a project depending upon the field conditions as shown below:

Milestones Process Techniques

1. Environmental & | =

Informal small

social screening &
scoping for TLs

Screen &scope Tls from an environmental
and social perspective
- spot verification

group
meetings, local planning
visits and site visits

Environmental &
social screening &

Screen &scope SS from an environmental
and social perspective

Informal small  group
meetings, Local planning

- negotiate compensation packages with
revenue authorities and PAPs

- finalise and document compensation and
other management measures

SS

- finalise SS site

- notify area under LAA

- undertake detailed LA census

scoping for SS - spot verification visits and site visits
3. EAMP Tls & SS Public meetings, Press
- undertake environmental review and | release inviting comments
formulate  appropriate =~ management
measures
4. SAMP Tls Informal small  group

meetings, local planning

visits and site visits,
Response  to  public
enquiries

Public meetings,
Ombudsment or
representative, Public




Milestones Process Techniques
- final negotiations and documentation of | display
agreements
5. Execution of Execute environmental management works | Information brochures and
Environmental - appropriate clearance for Transmission pamphlets, Operating field

management works

line ROW, etc.
- compensatory afforestation

offices, Response to
public enquiries

6. Execution of
Social
management works

Tls

- pay compensation as agreed and
documented in SAMP and execute other
measures

SS

- deposit compensation and take possession
of land

- execute R&R measures as prescribed in
the SAMP

Information brochures and
pamphlets, Operating field
offices, Response to
public enquiries

Information brochures and
pamphlets, Operating field
offices, Response to
public enquiries

7. Environmental and
Social monitoring

Monitor EAMP measures
- maintenance of ROW
- progress on compensatory afforestation

Monitor SAMP measures

- appropriate compensation and other
measures during maintenance of towers
and lines

- progress on R&R measure

Information brochures and
pamphlets, Operating field
offices, Response to
public enquiries

Informal  small
meetings

group




ANNEXURE - 9
DETAILS OF PUBLIC CONSULTATION



Public Consultation Program Report

As per the Environment and Social Policy and Procedure (ESPP), a public consultation
meeting was organized for upcoming 400kV D/C Radhanesda- Banaskantha

Transmission line associated with transmission system for Ultra Mega Solar Power
Plant (700MW) at Banaskantha, Gujarat. The public consultancy program was conducted
at Zalodha Village, Diodar Taluka, Banaskantha District on 27/07/2016 to apprise the
villagers about this prestigious project.

Zalodha has a common panchayat office for Manpur, Navapura villages, which are in the
route of aforesaid transmission line. The program was organized at Village Panchayat
Zalodha and prior information was given to the villagers through verbal communication
& notice through Panchayat office. The Program was overwhelmingly received by
Village public and Big gathering of Village people attended the program.

Zalodha, Manpar & Navapura Village Sarpanch,, Talati of the village and several senior
Village dignitaries participated in this program & raised several queries regarding this
project and were briefly explained with Project Information by POWERGRID Officials.

Major queries regarding compensation of crop and job opportunity for youth of village
were discussed during meeting. Like;

e Q: Benefits to Village People

A: Various People get directly/indirectly benefit from this projects. As per Govt.
Laws, POWERGRID under its CSR program, would to propose to Head Office
regarding Ambulance or any other work as proposed by Village Panchayat in
consultation with the administration subject to guidelines of Govt. under CSR
policy and financial limitations.

Also, village people may get temporary employment in the work based on skill/
qualification as per requirement through contractor

e Q: Provision for Crop compensation
A: POWERGRID is the Govt. under taking unit, there is a provision to pay crop
compensation against damaged crop during construction work as per guidelines
given by Government of India.

e Q: Jobs for Village Youth

A: As POWERGRID being a Govt. of India Undertaking, all recruitments would
be done through Proper Notification followed by Written Test and Interview. So,






Public Consultation Program for upcoming 400kV Radhanesda Banaskantha
Transmission line, “under Ultra Mega Solar Transmission System.”
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Details of Informal Group meetings held along the route of Radhanesda— Banaskantha 400 kV D/C
Transmission line associated with transmission system for Ultra Mega Solar Power Plant (700MW) at
Banaskantha, Gujarat.

No. of Taluka-
T .. . Date of villagers Name of District-
ransmission Line . . Remarks
meeting who Village Banaskantha
attended
Radhanesda — 20.07.2016 14 Paldi Deesa Village = Panchayat
Banaskantha 400 20.07.2016 12 Ratanpura | Deesa representatives,
kV D/c line 20.07.2016 15 Soila Deesa farmers, teachers
and others attended
the meeting.
Compensation for
Cropsltrees,

utilization of road
paths were main
concerns which were
clarified during
meeting.

(Annex some
photos of such
discussion also)




POWERGRID’s  Officials
explaining the villagers of
Paldi Village about the
route of the Transmission
Line and Compensation
particulars paid during
construction stage.




Details of Informal Group meetings held along the route of Radhanesda— Banaskantha 400 kV D/C
Transmission line associated with transmission system for Ultra Mega Solar Power Plant (700MW) at
Banaskantha, Gujarat.

No. of Taluka
T . . Date of villagers Name of | District-
ransmission Line . . Remarks
meeting who Village Banaskantha
attended

Radhanesda(New) — 22.07.2016 20 Nesda- Deesa Village Panchayat

Banaskantha(New) Nava representatives,

400 kV D/c line 22.07.2016 11 Nesda-Juna | Deesa farmers, teachers

22.07.2016 15 Ramvas Deesa and others

attended the
meeting.
Compensation for
Cropsltrees,
utilization of road
paths were main
concerns which
were clarified
during meeting.




POWERGRID’s  Officials
explaining the villagers of
Nesda Nava Village
about the route of the
Transmission Line and
Compensation particulars
paid during construction




Details of Informal Group meetings held along the route of Radhanesda— Banaskantha 400 kV D/C
Transmission line associated with transmission system for Ultra Mega Solar Power Plant (700MW) at
Banaskantha, Gujarat.

No. of Taluka
T N . Date of villagers Name of District-
ransmission Line . . Remarks
meeting who Village Banaskantha
attended
Radhanesda(New) | 23.07.2016 14 Soni Deodar Village = Panchayat
- 23.07.2016 12 Navapura | Deodar representatives,
Banaskantha(New) | 23.07.2016 15 Manpur Deodar farmers, teachers
400 kV D/c line 23.07.2016 19 Shergarh Deodar and others attended
the meeting.
Compensation for
Cropsltrees,
utilization of road
paths were main
concerns which were
clarified during
meeting.




POWERGRID’s  Officials
explaining the villagers of
Soni Village about the
route of the Transmission
Line and Compensation
particulars paid during
construction stage.




ANNEXURE - 10
ACTION PLAN FOR SAFEGUARDS



ACTION PLAN FOR SAFEGUARDS

1. Based on the above Equivalence and Acceptability Assessments, ADB and
POWERGRID agreed to implement the following Action Plan for bringing POWERGRID project
implementation into full equivalence with SPS policy principles and attaining fully effective
implementation of the ESPP and other components of its environmental and social
management system.

2. POWERGRID has been updating its ESPP periodically to reflect changes in legal, policy
and international best practices. POWERGRID agreed to update the ESPP as needed
whenever there are policy and legislative changes related to environment and social
safeguards. To ensure equivalence with the SPS, ADB proposes that covenants be included in
the loan agreement for all ADB-financed projects to undertake the following equivalence and
acceptability actions.

A. Equivalence Actions

3. As described above, ADB and POWERGRID agreed to incorporate the following
requirements:

1. Environment

Action Plan

a) Assess potential cumulative impacts of power transmission projects and include in the
environmental assessment process, where appropriate.

b) Provide data for any Government strategic environmental assessments that are relevant to
POWERGRID business and operations.

c) Include cost estimates for project-specific environmental management measures into the
Environmental Assessment Management Plan (EAMP) ' (nee. Environment Management
Plan(EMP), refer ESPP Appendix- XXX-A).

d) Disclose revisions and updates of the Initial Environmental Assessment Report if any, on the
POWERGRID website, and provide relevant environmental information to affected people and
other stakeholders, in a timely manner and in a form and language understandable to the
affected people.

2. Involuntary Resettlement

Action Plan

a) Monitor each of the three methods of obtaining land (voluntary donation, negotiated
purchase, involuntary acquisition). For negotiated purchase the monitoring is to include an
assessment of the transparency of the process, confirmation that the agreed price was paid and
confirmation by the seller that they were satisfied with the process. For involuntary acquisition
the existing monitoring requirements are maintained.

b) Disclose annual monitoring reports for individual projects in a timely manner and in Hindi and
English to the affected people.

3. Indigenous Peoples

Action Plan

a. Design (i) socio-economic benefit and, (ii) capacity development for Indigenous Peoples so
that they are culturally appropriate, and gender and intergenerationally inclusive.

' Environment Assessment Management Plan (EAMP)” & “Environment Management Plan (EMP)” are synonyms and
hence EAMP should be read as “EMP” in this document.




Action Plan

b. Disclose (i) draft and final Tribal People Development Plan; and (ii) monitoring reports in a
timely manner and in a form of language understandable to the affected Indigenous Peoples.

c. Obtain consent from Indigenous Peoples in the case of commercial development of natural
resources within tribal lands.

B. Acceptability Actions

4. ADB and POWERGRID agreed to implement the following practices in all projects
supported by ADB under POWERGRID’s ESPP in lieu of ADB safeguards.

1. Environment

Action Plan

a) Assign environmental specialist(s) (staff or consultants) to each project for project
implementation and monitoring during construction.

b) Undertake stakeholder consultations with representation of women.

c) Document disclosure and availability of project information in a timely manner and in a form
and languages understandable to affected people.

d) Document where EAMP requirements were not met and status of associated corrective
actions in site visit reports by environmental specialists.

2. Involuntary Resettlement

Action Plan

a) Develop procedures on monitoring livelihood impacts of land acquisition.

b) Use recording and tracking systems in the Grievance Redress Mechanism.

c) Conduct meaningful consultation” with affected people.

d) Disclose monitoring reports, in a timely manner and in Hindi and English to the affected
people.

3. Indigenous Peoples

Action Plan

Provisions for acceptability actions with respect to safeguards of Indigenous Peoples are not
applicable at this stage. While ESPP requires that a project affecting Indigenous Peoples
prepare and implement a TPDP, there are currently no POWERGRID projects triggering
Indigenous Peoples safeguards under implementation that are mature enough to assess.

2 Meaningful consultation defines as a process that (i) begins early in the project preparation stage and is carried out
on an ongoing basis throughout the project cycle; (ii) provides timely disclosure of relevant and adequate
information that is understandable and readily accessible to affected people; (iii) is undertaken in an atmosphere
free of intimidation or coercion; (iv) is gender inclusive and responsive, and tailored to the needs of disadvantaged
and vulnerable groups; and (v) enables the incorporation of all relevant views of affected people and other
stakeholders into decision making, such as project design, mitigation measures, the sharing of development
benefits and opportunities, and implementation issues.




MAP - 1a & 1b
DISTANCE FROM PROTECTED AREAS
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Map -2

SCHEMATIC DIAGRAM INDICATING AREA
OF INFLUENCE/IMPACT OF 400KV
TRANSMISSION LINE
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MAP - 3a-c

ALTERNATIVES ROUTE ALIGNMENT OF
RADHANESDA (GETCO)- BANASKANTHA
(PG) 400KV D/C LINE
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