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1 Executive Summary

1.1 General

The Republic of India and the Federal Republic of Germany share a robust and enduring
partnership in tackling critical issues about green and sustainable development, climate
change, and environmental conservation. This collaboration is marked by active and mutually
beneficial engagement. Both nations are committed to fostering cooperation in areas such as
technological innovation, regulatory standards, capacity building, and private investments,
all aimed at cultivating a green economy.

In line with this commitment, GIZ-New Delhi has been tasked with providing a
comprehensive study on the possibilities and implications of utilizing desalination to produce
Green Hydrogen in India. In response to this service requirement, FI has meticulously crafted
a report on "'Study on possibility and implications of desalination to produce green hydrogen
in India." This report delves into the key policies and regulatory frameworks in India that are
pertinent to the utilization of desalinated water in industrial processes. It serves as a valuable
resource to guide and inform future endeavors in the realm of sustainable water use and green
hydrogen production in the country.

1.2 Introduction

In recent years, there has been a heightened global awareness regarding the need for
coordinated efforts to mitigate the adverse impacts of global warming. A substantial number
of major economies, India included, have pledged to achieve net-zero carbon emissions as
part of their commitment to this crucial cause. India has undertaken several initiative-taking
measures to reduce its carbon footprint to attain net-zero emissions by the year 2070.

The government is actively prioritizing the adoption of green hydrogen as a key strategy to
achieve this objective, particularly in the decarbonization of critical sectors such as ammonia
production, refineries, iron and steel manufacturing, methanol production, and heavy-duty
trucking. This strategic focus reflects a concerted effort to align economic growth with
environmental sustainability, signaling India's commitment to playing a pivotal role in the
global fight against climate change.



India has developed the National Green Hydrogen Mission (NGHM) with a target to produce 5
MMT (Million Metric Tons) of Green Hydrogen per annum by 2030 to achieve net zero
emission by 2070.

To produce green hydrogen water and energy are two main inputs to produce Green Hydrogen.
Water is a scarce commodity in most parts of India, particularly along the coast zone. Hence
it is essential to identify a perennial source of water to produce Green Hydrogen. The
desalinated water will be one of the dependent sources of water for the production of Green
Hydrogen. This study mainly focuses on the pros and cons of the production of Desalinated
water in India for the ultimate production of Green Hydrogen.

To bolster and strengthen collaboration in the energy sector between India and Germany, the
Indo-German Energy Forum (IGEF) was established by the German Chancellor and the Indian
Prime Minister at the Hannover Fair in April 2006. The primary focus of this initiative is to
advance private sector involvement while creating a conducive environment to further
develop the market for power plant technologies, energy efficiency, and renewable energies
in India.

1.3 Overview of Policies and Regulations in
India relevant to desalinated water.

Applicable national and state-level government policies and regulations designed to promote
the utilization of desalinated water in industries are discussed. This document mentions
specific incentives and concessions available, pinpointing the essential requirements for
establishing a captive desalination plant geared towards supplying desalinated water to
GH2/PtX plants. The procedural framework for developing greenfield desalination plants is
explained in a step-by-step manner, outlining the intricacies involved.

Furthermore, the discussion meticulously outlines the requisite clearances mandated by both
state and central governments, including but not limited to Environmental Impact
Assessment (EIA) and Coastal Regulation Zone (CRZ) clearances. The document also
highlights the permits and other essential clearances required during the pre-establishment
and pre-operation stages, providing a comprehensive guide for navigating the regulatory
landscape.



1.4, Desalination Plant Specification

In collaboration with GIZ, the Electrolysers capacity has been categorized into Small (100
MW), Medium (1000 MW), and Large (5000 MW) for GH2/PtX plants. Consequently, the water
needs to encompass Ultra-Pure Water (UPW) for electrolyser, Cooling makeup water, water
for air separation, and service water. The specific water requirements for small, medium, and
large plants have been determined.



Table 1-1 - GH2/PtX Plant water requirement
Description GH2/PtX Plant water requirement

Value Value Value

Medium Large

Electrolyser size MW 100 1,000 5,000
UPW treated (Ref. - Chapter 3.2.1a) LPH 20,000 200,000 100,0000
Cooling water (Ref. - Chapter 3.2.1b) LPH 100,000 100,0000 500,0000
Green Hydrogen Generation (Ref. — Chapter3.2.1 a) Kg/hr | 2,000 20,000 100,000
Total Desalinated water requirement per kg of GH2/PtX | Liters | ~65 ~64 ~63
production.

Total Ultra Pure Water requirement per kg of GH2/PtX | Liters | ~10 ~10 ~10
production.

Note: The desalinated water and UPW quantities can be extrapolated from the above table based on
the GH2/PtX production.

Typical seawater characteristics along with intake and brine discharge methods are addressed
in detail in chapter 6. Typical sea water TDS is 38000 ppm and brine (with TDS of about 63000
ppm) is discharged into sea through diffusers for effective dispersion and dilution. About 1.5
m3 of brine is discharged to sea for every m3 of desalinated water produced.

The general specifications for a typical desalination plant commence with the Sea Water
Intake System, Pre-Treatment, Reverse Osmosis (RO), Post-Treatment, and brine outfall
system, among other components. Comprehensive discussions on the green energy
prerequisites for the desalination plant, including the possibility of Decentralised Renewable
Energy (DRE), have been undertaken.

1.5 Assess the characteristics of establishing
and operating a seawater desalination
plant.

Extensive deliberation has been undertaken with NTPC officials to elucidate the crucial
characteristics pivotal for the establishment of both offshore and onshore facilities,
particularly in the context of selecting an optimal location for a greenfield desalination plant
at Pudimadaka, Andhra Pradesh, and the present site conditions, etc.

A



Based on previous experiences in the preparation of Feasibility reports & DPRs for various
Seawater Desalination Projects, a comprehensive criteria matrix has been developed to guide
the site selection process. Detailed discussions were held with NTPC officials.

Any Seawater Desalination Project consists of two major parts the offshore facilities and the
onshore facilities.

A. Related to the SWRO desalination plants the major offshore facilities required are:
a. Offshore intake arrangement
b. Offshore intake seawater pipeline
c. Offshore outfall rejects water pipeline

d. Offshore Outfall arrangements

B. The onshore facilities of a typical desalination plant will be:
a. Onshore intake pumphouse (if required separately)
b. Raw water conveying main (if required)
c. Desalination Plant

d. Product water conveying main till the supply point (here it may be GH2 plant)

For evaluation, both facilities are considered under four major characteristics as
I. Technical
II. Environmental
III.  Economical

IV. Social

Atotal 100 score is considered with a major allocation of 50 for offshore facilities and a balance
50 for onshore facilities. The 50 score is subdivided equally for the above four characteristics.



The Criteria Matrix a rapid, preliminary assessment is developed as given below:

Basic assessment criteria Site Specific evaluation —
Location
Criteria
J Offshore - (Sea related)
Total score for Technical 12.5
Total score of Environmental 12.5
Total score for Economical 12.5
Total score for Social 12.5
II Onshore — (Land related) 50
Total Score for Technical 12.5
Total Score for environmental 12.5
Total Score for Economic 12.5
Total Score for Social 12.5
Overall scoring 100

Under each factor like Technical, Environmental, Economic and Social, there are multiple
selection criteria and their scoring . The same is given in detail in chapter 4.

To further refine and validate the criteria, four states in India have been strategically chosen
due to their initiative-taking plans to embrace more GH2/PtX plants. The following states and
their designated sites have been earmarked for thorough desktop criteria evaluation:

1. Gujarat — Mandvi

2. Tamil Nadu — Tuticorin

3. Andhra Pradesh — Pudimadaka
4. Odisha — Konark



Each of these selected sites has undergone a technical analysis to discern and comprehend the
variations that may exist. This scrutiny ensures that the chosen location aligns seamlessly
with the specific requirements for the establishment of a greenfield desalination plant.

1.6 Preliminary environment and social
scoping

Among the four chosen sites for criteria evaluation, the Andhra Pradesh — Pudimadaka site
has been identified as the focal point for the development of an environmental and social
scoping model. The comprehensive assessment considers both on-site visits and available
secondary data, aligning with various National and State regulations, including Coastal
Regulation Zone (CRZ) notifications issued by the Government of India. It is important to note
that this is not an Environmental and Social Impact Assessment (ESIA) report, as it is not
exclusively based on primary site data. Instead, it serves as a prototype framework that can
guide the future preparation of an ESIA report for the selected site.

1.7 Suitability of Brine treatment and
upcycling Technologies

In this discussion, we explore brine treatment and upcycling technologies. It is important to
acknowledge that a sizeable portion of brine treatment technologies is currently in the
developmental stage, and even the more established ones may not yet be economically
feasible. Nevertheless, there are a few promising reuse and recycling technologies that merit
future consideration. The applicability and effectiveness of these brine treatment/upcycling
technologies are assessed in the context of four specific sites.

Regardless of whether brine undergoes further treatment or is recycled, the development of a
responsible outfall arrangement is crucial for any desalination plant. Brine, with a TDS of
about 63,000 ppm and PH of about 8.5 harms marine life and this requires suitable mitigation.
Proper selection of the outfall location, considering factors such as brine quantity, quality, sea
depth, tide currents, and hydrodynamic modeling, is essential for the quick dilution of brine
within a small radius to minimize environmental impact. The design of outfall diffusers,
coupled with necessary measures and monitoring, ensures that the discharge process into the
sea is effective.



2 Policies on Desalinated water use in
industries

2.1 India’s Green Hydrogen Mission

To become self-reliant in energy by 2047 and achieve net zero by 2070, the Government of

India (GolI) is implementing the Green Hydrogen mission with the following objectives:
The Mission will result in the following likely outcomes by 2030:

A Development of green hydrogen production capacity of at least 5 MMT (Million Metric
Tons) per annum by 2030 with an associated renewable energy capacity addition of about

125 GW in the country.
A Over eight lakh crores of Indian Rupees as total investments
A Creation of over six lakh jobs
A Cumulative reduction in fossil fuel imports by over Rupees one lakh crore
A Abatement of nearly 50 MMT of annual greenhouse gas emissions

In a pivotal development to advance the National Green Hydrogen Mission, the government
has officially introduced the Green Hydrogen Standard for India, establishing a critical
emission threshold of 2 kg CO2 equivalent per kg of hydrogen over a 12-month average. This

standard signifies a crucial benchmark in steering the country towards sustainable practices.

The substitution of current hydrogen usage with production derived from renewable sources,
especially within the industrial and transportation sectors, stands as a significant stride in
India's transition towards a greener future. This strategic shift underscores the nation's
commitment to reducing carbon emissions and embracing environmentally friendly

alternatives in key sectors, marking a noteworthy step forward in its sustainability journey.



2.2 Indo-German Cooperation in Green
Hydrogen

To bolster and strengthen collaboration in the energy sector between India and Germany, the
Indo-German Energy Forum (IGEF) was established by the German Chancellor and the Indian
Prime Minister at the Hannover Fair in April 2006. The primary focus of this initiative is to
advance private sector involvement while creating a conducive environment to further
develop the market for power plant technologies, energy efficiency, and renewable energies

in India.

Since its inception in 2006, the Indo-German Energy Forum has significantly enhanced
cooperation in energy security, energy efficiency, renewable energies, and investment in
energy projects. Additionally, collaborative efforts in research and development have

contributed to the success of the forum.

In May 2022, a significant step was taken as the Union Minister for Power and New and
Renewable Energy (MNRE) and the German Minister for Economic Affairs and Climate Change
signed a Joint Declaration of Intent on the Indo-German Hydrogen Task Force. This
agreement establishes the Indo-German Green Hydrogen Task Force, aimed at fostering
cooperation in the production, utilization, storage, and distribution of Green Hydrogen. The
task force will work towards creating enabling frameworks for projects, regulations,

standards, trade, and collaborative research and development (R&D) projects.

Recognizing the challenge of water scarcity for green hydrogen production, the Indo-German
cooperation in green hydrogen, led by GIZ and their Power-to-X Hub (PtX Hub),
commissioned a study. This study will provide crucial information on the economic, technical,
legal, environmental, and social aspects of using desalination plants as a water source for

green hydrogen projects in India. It serves as a foundation for planning green hydrogen



facilities and aligns with the ongoing efforts to ensure sustainable and innovative solutions in

the energy sector.

2.3 Water Policies in India

As part of Task 2 of this project to understand the ‘Policies on Desalinated water use in
industries’, data related to various policies & Guidelines of Gol and state governments were

collected and reviewed.

It may be noted that specific clear guidelines and policies are not made available either by Gol
or by state governments regarding the use of Desalinated water in industries. However, it has
been seen that the Governments encourage the use of desalinated water in industries in the

coastal areas by not allocating fresh water.

2.3.1 National Levels

At present the ‘National Water Policy 2012’ (NWP-2012) is in effect. To review this and bring
a new ‘National Water Policy’ a drafting committee was constituted by the Ministry of Jal

Shakti, Gol in December 2021.

While discussing the NWP it is mentioned by Gol that “Water being a state subject, steps for
augmentation, conservation and efficient management of water resources are primarily
undertaken by the respective State Governments. To supplement the efforts of the State
Governments, the Central Government provides technical and financial assistance to them

through various schemes and programs.”

From the above, it is clear that water management is a state subject and concerned states are

responsible for the management of water.
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In the National Water Policy 2012 under ‘chapter 5. ENHANCING WATER AVAILABLE FOR USE’

it is mentioned as:

“The availability of water is limited but the water demand is increasing rapidly due to growing
population, rapid urbanization, rapid industrialization, and economic development.
Therefore, the availability of water for utilization needs to be augmented to meet the
increasing demands of water. Direct use of rainfall, desalination, and avoidance of inadvertent
evapo-transpiration is the new additional strategies for augmenting utilizable water

resources.”

From the above, it is understood that NWP considers desalination as one of the water-

enhancing measures.

2.3.2 State Levels

As water is a state subject, the state governments have more responsibility in managing,
augmenting, and allotting water to various sectors. Hence, the data related to ‘State Water
Policy’ and ‘State Industrial Policy’ are collected from the government websites & public

domain. These policies have been reviewed for the following states.
A Gujarat

A Maharashtra

A Karnataka

A Kerala

A Tamil Nadu

A Andhra Pradesh

A Orissa

On review of these documents, it is observed that the use of desalinated water in Industries is

not addressed directly. These policies consider desalination as one of the sources of water
11



particularly in the coastal areas where the groundwater is brackish / saline. No specific
guidelines or concessions are indicated for the use of desalinated water for industries.
However, the Environmental ministries encourage industries in the coastal region to generate

their water through desalination by not allocating adequate surface water for the industries.

2.3.3 Scenario of water availability for the

GH2/PtX plants in general

An analysis has been done on the water availability for use in Industries.

The general water usage pattern in India is given below:

Industrial Domestic
8% 5%

Agriculture
87 %

(Source: Industrial water supply — Incentive for conservation by Senior Environmental Engineer, Central Pollution

Control board — uploaded on 2023)

In India for water use the priorities are domestic, agriculture, and then industries. In the
water-stressed states, the availability of water for usage in industries is less than demand. It
is also to be noted that in many states during the drought period, the availability of water for

the industries is minimal or zero.

Hence, desalinated water will be a sustainable source of water for industries including

GH2/PtX, particularly in the coastal regions.
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2.3.4 Exemption from Customs and Central

Excise Duty to Water Treatment Plant

As per Notification 91/2002-Cus, 92/2002-Cus, 93/2002-Cus, and 47/2002-CE, all dated 6th
September 2002 issued by the Government of India, Ministry of Finance & Company Affairs,
Department of Revenue (attached as Annexure — 1) exemption have been given from Customs
and Central Excise duties in respect of water treatment projects (including desalination
plants) for the supply of drinking water for human and animal consumption. This benefit
would be available to all items of machinery, including instruments, apparatus and
appliances, auxiliary equipment, and their components/ parts required for the initial setting

up of the project as well as for substantial expansion of any such project.

The above concessions would be subject to certification by the Collector / District Magistrate

/ Deputy Commissioner of the district in which the water treatment plant is to be set up.

However, as such this exemption does not apply to desalination plants that supply water to

industries.

2.3.5 Special concessions for the RE power
supply to the Captive Desalination plant for
GH2/PtX

It is to be noted that the power cost is a major component in the OPEX of desalination plants

and the unit cost of desalinated water is influenced by the cost of power.

In the ‘Green Hydrogen Policy’ issued by Gol, specific guidelines are given regarding the green
energy to be provided to GH2 / PtX production in para numbered 3 to 7 of the policy document
(as listed in Annexure-2) and these can be extended to the captive desalination plant which
supply water to GH2/PtX plant. This concession will help to get green power to desalination
plants at a lesser cost which in turn will reduce the cost of desalinated water. Gol may be

approached in this regard. The policy gaps and interventions are listed in Annexure — 3.
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2.4 Process for the Development of Greenfield

Desalination projects.

Demand Assessment & Fixing the

capacity of Desalination Plant

Site Selection
Conducting onshore & offshore field studies

Data collection for EIA study etc

Preparation of Detailed Project Report
Fixing Intake & Outfall system
Finalizing Desalination Plant location & Processing
Preparation of supporting drawings & documents
Block cost estimate conclude va

Techno — Economic Analysis to conclude the project

EIA / CRZ Clerance
Preparation of EIA report
Preparation of CRZ map incorporating project
components
Submission of application to get CRZ clearance to

MOEFCC through state CZM/..

Procurement Process

Preparation of Tender Document and floating of Tenders

Fixing of contractor for execution of the work

Construction & Commissioning of Plant
Getting necessary statuary clearances & approvals by
Contractor
Construction of onshore & offshore facilities

Trail run & Commissioning of the Plant




Process for the Development of Greenfield Desalination Plant

Demand assessment: Calculation of required water quantity based on the capacity of proposed
GH2/PtX plant.

Site selection: Selection of area for the proposed desalination plant based on the various site
selection criteria including the location of GH2/PtX plant, Proximity of sea shore etc.

Onshore field studies: Topographical survey, Geo-technical investigation, pipe route survey for raw
water, product water and reject water pipelines.

Offshore field Studies: Sea water sampling & testing, Bathymetric survey, Tide & Current
measurement, Sea bed sampling & testing and other studies based on the site condition

Formulation of Desalinattion Scheme: Based on the sea water quality and requirement of permeate
water quality the Intake water requirement, the pre-treatment, R.O. process, Post RO treatment,
storage and conveying of product water to GH2/PtX plant.

Fixing of Intake & Outfall Systems

Intake System: Fixing of intake location type of intake etc. based on the offshore field study data,
considering the Techno-Economic and Environmental aspects and pipe upto on shore pump house.

Outfall system: Outfall location shall be fixed based on the dispersion model study such that the
brine is dispersed quickly and within the minimum area considering the Techno-Economic and
Environmental aspects.
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EIA / CRZ clearance: On finalization of complete scheme including Intake and outfall system,
necessary data collection and studies shall be carried out for the preparation of EIA report. An
application shall be submitted through the project proponent by the approved EIA consultant to
the concerned authority) to get EIA-CRZ clearance.

Techno Economic Analysis:Basic Engineering shall be done and project cost shall be arrived
based on the current market rates / Schedule of rate provided by the respective agencies.
Detailed Project Report shall be prepared. Based on the Project cost the Techno-Economic
analysis shall be done to conclude the financial viability of the Project

Procurement Process: Various procurement models shall be analysed and based on the finance
and project requirement the suitable procurement model shall be finalized and the Tender
documents shall be prepared accordingly.

Contractor selection: Based on the selected contract model the tendering shall be done and
shall be fixed for both construction of plant and for maintenance of plant.

Construction & Commissioning of plant: All statutory permits and approvals shall be obtained
by the contractor through the owner and the plant shall be constructed and commissioned as
per the contract period. The water from the desalination plant shall be conveyed to GH2/PtX
plant as input water.

17



2.5 EIA and CRZ clearance

2.5.1 Coastal Regulation Zone (CRZ)

The coastal areas of seas, bays, creeks, rivers, and backwaters which get influenced by tides
up to 500 m from the high tide line (HTL), and the land between the low tide line (LTL) and

the high tide line have been declared as coastal regulation zone (CRZ).

High Tide Line: HTL means the line on the land up to which the highest water line reaches
during the spring tide.

Low Tide Line: Similarly, it means the line on the land up to which the lowest water line

reaches during the spring tide.

Spring tides: The position of both the sun and the moon in relation to the earth has direct
bearing on tide height. When the sun, the moon, and the earth are in a straight line, the height
of the tide will be higher. These are called spring tides, and they occur twice a month, one

during the full moon period and another during the new moon period.

2.5.1.1 Importance of Regulation of Coastal Zones

A Protection of ecologically Sensitive Areas like mangroves, and coral reefs which act as a

shield against tsunamis and cyclones.
A Improving the lives of coastal communities like fishing communities
A Resilient measures for mitigating impacts of Climate Change and high-intensity Cyclones

A To balance development with conservation of the coastal environment
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2.5.1.2 Environmental and Social Impact Assessment

Study (ESIA)

Environmental and Social Impact Assessment (ESIA) is a process aimed at improving
environmental protection by preventing, reducing, or offsetting negative environmental

effects and enhancing positive effects.

2.5.1.3 Objective of ESIA

A Identifying, predicting, and evaluating economic, environmental, and social impacts of

development activities.
A Providing information on the environmental consequences of decision-making.

A Promoting environmentally sound and suitable development by identifying appropriate

alternatives and mitigation measures.

A The Ministry of Environment and Forests is the only major government authority

responsible for approving the EIA Study report in India.

2.5.2 Authority for providing EIA/CRZ clearance.

The ETA/CRZ clearance is to be obtained from State CZMA and finally CZMA of MoEF&CC, Gol.

2.6 Permits and clearances to be obtained.

The following clearances will have to be obtained by the contractor. Required documentation

support wherever applicable will be provided by the owner.

2.6.1 Clearances Required during Pre-

establishment Stage.

A Planning permission from Town planning/Development Authority
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Building permit from local body (Village Panchayat/ Municipality/ Municipal Corporation)

Factory Plan Approval under the Factories Act, 1948 from Directorate of Industrial Safety
and Health (DISH)

No Objection Certificate for Multi Storied Building (MSB)/ Non-MSB from the Fire &

Rescue Services Department
High Tension Electricity connection from State Electricity Board
Consent to Establish from the State Pollution Control Board

Registration of establishments deploying building and other construction workers under
The Building and Other Construction Workers (Regulation of Employment and Conditions

of Service) Act, 1996 with the Directorate of Industrial Safety and Health

Permission for Change of land use for industrial purposes in unplanned areas from Town

planning/Development Authority if applicable
Industrial Building License from Rural Development and Panchayat Raj Department

CRZ clearance from the Ministry of Forest and Environment (As per CRZ Notification 2011

and as amended from time to time — Attached Annexure - 4)
CZMA zone clearance at the state level
Site clearance for Intake and Outfall from Local Marine Board
NSPC clearance from Navigational Safety in Ports Committee
Coastal Guard clearance from the Coast Guard Department
Pre and Post construction surveys from the Naval Hydrographers office at Dehradun
In principle clearance for storage of hazardous material

- Clearances Required during the Pre-operation Stage.
Approval from the State Electrical Inspectorate
Factory Registration and Licensing under The Factories Act, 1948
Consent to Operate from the State Pollution Control Board

Authorization under the Hazardous and Other Wastes (Management and Transboundary

Movement) Rules, 2016 from the State Pollution Control Board
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A Registration of establishments deploying contractual workers under the provision of The
Contracts Labor (Regulation and Abolition) Act, 1970 with the Directorate of Industrial
Safety and Health

A Registration of establishments deploying inter-state migrant workers under the Inter-
State Migrant Workmen (RE&CS) Act,1979 with the Directorate of Industrial Safety and
Health

Note: Most of the above permits to be obtained are from the state government and this may

vary slightly from state to state.
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3 Specification for a Desalination Plant
for small / medium / large Green
Hydrogen Plants

Overview of legally permissible operating and ownership modes

In India Desalination plants are being developed mainly for the following purposes:

A Captive Desalination plants supply desalinated water to main plants like power plants,

refineries, Petrochemical industries, etc.
A Supply of desalinated water to Municipalities.

A Supply desalinated water to Industries.

Depending on the various conditions the operation and ownership modes of contracts are

finalized and the same is discussed below in detail.

3.1.1  Various operating and ownership modes
practiced in India.

Figure 3-1 -Various Operation and Ownership modes

Desalination plant operation & ownership modes

EPC cum O&M, Design Built Finance Operate
DBOT and Transfer
(DBFOT)

Tariff based bidding




In general, the widely adopted implementation methods (operating & ownership modes) for

desalination plants are as follows:

A Engineering Procurement and Construction with O&M for a specific period (EPC cum O&M)
A Design Built Finance Operate and Transfer (DBFOT)

i. Tariff-Based Bidding — No VGF

ii. Viability Gap Funding (VGF)

iii. Hybrid Model — Design, Built, Operate and Transfer (Hybrid-DBOT)

A Tt is envisaged that out of the above implementation methods only the EPC cum O&M and
the Tariff Based — DBFOT methods will be applicable for these captive Desalination plants

for GH2/PtX plants and the same are discussed in detail below:

3.1.1.1  EPC cum O&M Model

In an EPC cum O&M model the entire investment will be made and the plant will be fully owned
by the owner/developer. The construction of desalination plants along with allied onshore &
offshore works shall be given as a single Lump Sum Turnkey Contract (LSTK) with specific
performance guarantees. Responsibility of O&M of the constructed plant for a period of 10 to
20 years with guaranteed performance is also included as a part of the contract. The duration
of the O&M period is fixed based on the size of the desalination plant and the capacity of the

owner to take over the O&M.

Generally, such LSTK contract will cover Developing, Designing, Engineering, Procurement,
Factory Testing, Transporting to Site, Supply, Erection, Construction, Commissioning and
Performance Testing including Site Investigation, site Development, and all related Civil,
Mechanical, Electrical, and Control & Instrumentation works for Desalination including,
complete intake and outfall systems, Cross country pipeline with allied works and specified
years of O&M with all spares and consumables including membranes and with or without

power cost.
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In general, the advantages & disadvantages of EPC contracts are discussed in the table below.

Table 3-1 — Advantages & Disadvantages of LSTK / EPC contract

Advantage Disadvantage

EPC contractor will be the single point responsible.

Owner’s participation is limited and hence the
control over the project is also limited.

The contractor will take the responsibility of
Engineering, different procurements, quality
testing, system integration, commissioning, PG
tests, etc.

The owner transfers the risk to the EPC
company. So, it is important to choose the right
EPC company. In the event, the EPC company
has serious financing problems and setbacks in
technical knowhow the project will be at risk

The total price and duration of the contract are
fixed.

EPC contractor takes the risk and hence Risk
cost will be passed on to the owner through the
tender cost.

The owner’s responsibilities are limited to general
project monitoring and funding.

As it is an EPC contract it is difficult to issue
variation order/changes in scope etc.

Contractor takes the risk during construction.

The owner needs to invest the full CAPEX.

May also need to appoint PMC if in-house
technical knowledge is not there.

EPC cum O&M contract is a successful model in the desalination sector and the following

projects have adopted the above model.

A

Chennai Metropolitan Water Supply and Drainage Board (CMWSSB), Tamil Nadu has
completed the 100 MLD desalination plant at Nemmeli and has been in Operation since

2013.

CMWSSB is also executing another 150 MLD Desalination plant at Nemmeli which is in the

commissioning stage.

Gujarat Industrial Development Corporation (GIDC), Gujarat has completed a 100 MLD

desalination plant and has been in operation since June 2022.

Mangalore Refineries and Petrochemical Ltd (MRPL), Mangalore has completed a 30 MLD

(expandable to 70 MLD) and has been in operation since March 2022.

CMWSSB has just awarded another 400 MLD desalination plant at Perur in July 2023.
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3.1.1.2 Design Built Finance Operate and Transfer
(DBFOT)

DBFOT is an ideal fit for an infrastructure project. A most optimal method focuses
simultaneously on minimizing whole-life costs while ensuring that incentives and

protections are in place for the responsible long-term upkeep of the infrastructure.

Under DBFOT, the selected private party (concessioner) will be responsible for designing and
building the infrastructure, financing, owning, and operating it for the concession period
(maybe 25 to 30 years) and at the end of the concession period transferring it to the

owner/developer.

The key responsibilities of the owner will be to provide suitable land for infrastructure,
supporting the concessionaire in getting statutory clearances like EIA / CRZ clearance, etc.,
connectivity with the distribution network/supply point, and assure payment mechanism
linked with the availability factor of the plant. The other roles and responsibilities of each
party are discussed in the ‘Risk identification, allocation and mitigation strategy’ section

below.

3.1.1.3 Owner’s commitment to payment

In general, the owner must buy the entire water quantity as per the water purchase agreement
and pay at the agreed tariff. However, due to some reason if the owner does not require the
full quantity of water committed, then the owner can purchase the required quantity under an
arrangement where the owner commits to pay the fixed component of tariff for the entire
committed / water produced and the variable component of tariff for the actual purchase of

the treated water.

This kind of arrangement ensures that the concessionaire gets the tariff to cover his fixed
expenses like Debt servicing costs, Insurance, Equity returns, and other fixed components of

Operations and Maintenance (O&M) costs. Hence, the developer carries no demand risk.

Generally, the tariff structure in the DBFOT mode is detailed below:

25



3.1.1.4 Tariff Structure

In the simplest form, any tariff structure has two components, Fixed and Variable. Fixed Cost
covers the fixed expenses like finance cost and fixed part of the Operations and Maintenance
(O&M) expenses, regardless of the actual production, whereas Variable Cost covers the

variable part of the O&M expenses and is directly proportional to the actual production.

The biggest component in the O&M expenses is power cost. The overall tariff can be reduced
substantially by controlling and reducing the power cost. Hence, the Tariff shall be divided

into three parts as under:
(i)  Fixed Expenses — No change regardless of the actual production
(ii)  Variable Expenses (Rs./Cum) — directly proportional to the actual production

(iii) Power Cost — In general, concessionaire will have no control on the variations in actual
power tariff. Hence, it will be better that owner takes the responsibility of bearing the
actual power cost subject to the maximum consumption of guaranteed units/cum, i.e.,
maximum power consumption per cum. of water should be guaranteed units X Actual

Power Rate.

The concessionaire may implement energy efficiency measures to reduce power
consumption, or have a very efficient plant, or have captive solar power. All these measures
will entail capital investments. To incentivize the reduction in power consumption by
undertaking various energy efficiency measures, any savings in the power consumption could

be shared between the concessionaire and the owner.

The division of various O&M expenses into fixed and variable is given in the table below:

Table 3-2 — OPEX - Fixed & Variable costs

Operation & Maintenance Cost Fixed Variable

Chemical cost 0% 100%
Other O&M costs including regular consumables, spares and replacements 25% 75%
Membrane replacement cost 0% 100%
Admin, Insurance, Manpower etc. 100% | 0%

26



Power consumption (kwh/cum) 10% 90%

Note: Above table arrived based on the Indian conditions and best Industrial practices.
O ION FONAOTT BN WWE ariil & HFapa 1130 WART T RUN W
Bid Parameter: The bid parameter for this option can be, the minimum fixed tariff at the time

of commissioning & the supply of water to the owner, and the escalation of tariff till the

concession period.
The other key components will be the power cost.
In the case of power cost there are two scenarios:

A Power cost will be reimbursed on the actual basis by the owner subject to the maximum

power consumption of guaranteed units/cum

A However, in case power cost is clubbed with the tariff, then above will not be applicable.
This model was successfully implemented by CMWSSB for its first 100 MLD desalination

plant at Minjur, which is in operation since June 2010 with a concession period of 25 years.

3.1.2 Assessment for the suitable mode of a
desalination plant for GH2/PtX

The adoption of a particular mode of procurement model depends on the size of the

desalination capacity, CAPEX and O&M period, etc

Table 3-3 - GH2/PtX plant scenario with Desalinated water requirement

The GH2/PtX plants likely to come in the future India are categorized into follows scenarios:

Plant category GH2/PtX plant Desalinated water Sea water intake Brine Discharge
capacity in MW required in MLD  in In MLD
MLD
Scenario 1 - Small 100 3.28 9.36 6.08
Scenario 2 - Medium 1,000 32.13 91.79 59.66
Scenario 3 - Large 5,000 160.25 457.86 297.61

Note: The desalination water requirement is discussed in detail in the chapter 3.2.3
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3.1.2.1 Suitable operating & ownership mode for
Scenario 1:

From the above table, it is seen that the ultimate water requirement itself is only 3.28 MLD,
hence it may not be financially viable for any concessionaire to execute the project in the PPP

mode as the CAPEX is very low.

Hence, here the best procurement mode is EPC cum O&M. As this is a small desalination plant,
the O&M period shall be 2 to 5 years and during this period the operator can train the owner
personnel so that they can take up the O&M once the contract O&M period is over.
Alternatively, after the contractor’s O&M period necessary experienced service provider may

also be engaged to operate the plant by the owner.

B suitable operating & ownership mode for
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