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1. PREFACE 
 

Over the past 50 years, natural hazards in South and South-West Asia have affected over 3 billion 

people and killed more than 1 million.  

We have also experienced disasters of huge dimensions. The experience shows that our disaster 

management system does not readily provide immediate relief. 

The Pakistan Academy of Engineering specializes in the application of new hydrogen 

technologies for the benefit of our country. After considerable effort a Hydrogen Based 

Containerized and Mobile Life Support System has been designed keeping in mind the needs 

of drinking water, fuel for cooking, heating and availability of power via Solar Energy. A population 

of 150 persons may be served by this module. 

Japan is the only country to have developed a similar life support system, which is in operation at 

present.  

It is recommended that the Disaster Management Fund may be approached to get the concept 

materialized, and finally put into active operation, when the need arises.  

Project has been prepared with the financial support of the Pakistan Engineering Council. 

 

 

 

 

 

Dr.-Ing. Jameel Ahmad Khan 

VDI, Fellow IAHE 

President, 

The Pakistan Academy of Engineering 
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2. Executive Summary  

 

Climate change is increasing the occurrence and intensity of natural hazard-induced disasters in 

South and South-West Asia. The Islamic Republic of Pakistan is also affected by climate change, 

increased urbanization, environmental degradation, and increasingly severe and larger scale 

natural disasters. Pakistan is prone to natural hazards such as drought, floods, heat waves, 

extreme cold, earthquakes, and glacier melting. According to the Climate Risk Index 2021, 

Pakistan ranks eighth for countries most affected by extreme weather events between 2000 and 

2019. 

Pakistan has experienced a series of hazards in recent years. Drought-like conditions, which 

began in late 2018 and continued through 2019, affected five million people with 2.1 million people 

targeted for humanitarian assistance. This was followed by a winter emergency affecting one 

million people across much of the western part of the country. The worst desert locust infestation 

in 27 years was declared a national emergency by the Government in January 2020. This was 

followed with the Coronavirus Disease 2019 (COVID-19) pandemic, which began in February 

2020 and contributed to health and economic shocks, a disruption in education, and increased 

food insecurity. In September 2020, the Government declared a national emergency due to heavy 

monsoon rains that triggered major floods in Sindh Province and affected an estimated 2.4 million 

people. 

The Government of Pakistan has a strong disaster management foundation built around the 

National Disaster Management Authority (NDMA), the Provincial Disaster Management 

Authorities (PDMA), and national legislation from 2010.  

Natural hazards can damage energy infrastructure and disrupt power supply. Extreme 

temperature and changes in precipitation can reduce the capacity of transmission lines, 

transformers and substations. Therefore, the need for an independent energy infrastructure life 

support system is inevitable. The proposed Hydrogen based Life Support System is designed to 

cater the needs of drinking water, cooking and hot water to provide the relief to the affected people 

in the event of a disaster. This system can also be used in non-disastrous conditions.  

Being able to use the renewable solar energy, store it in the form of hydrogen and container 

mounted on a truck to be mobile along with the availability of drinking water and cooking stove 

are the salient features of this Hydrogen based Life Support System. 
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3. Scenario of Disasters 
 

Natural disaster is a major adverse event resulting from natural processes of the Earth; examples 

include firestorms, dust storms, floods, hurricanes, tornadoes, volcanic eruptions, earthquakes, 

tsunamis, storms, and other geologic processes. Pakistan is prone to natural hazards such as 

drought, floods, heat waves, extreme cold, and earthquakes.  

3.1 Disaster Overview  

3.1.1 Climate Change 

Climate change poses one of the biggest threats that Pakistan faces. Over the past 50 years, 

Pakistan’s annual mean temperature has increased by 0.5°C (by 0.9°F) and is expected to rise 

by 3-6°C (by 5.4-10.8°F) by the end of this century, increasing the risk of widespread droughts. 

While annual precipitation has increased, the frequency and variability of rain has become 

unpredictable. While Pakistan as a whole faces challenges associated with climate change, the 

agricultural industry and nationwide food supply are impacted the most by such drastic changes 

in temperature and rainfall. 

Much of the country contains dry, arid desert land where farmers rely on regular monsoon rains 

to bring relief to the region and to water crops. While some infrastructure in rural regions allows 

for water storage in irrigation, these resources have been tested as prolonged droughts see 

farmers relying heavily on agricultural infrastructure instead of naturally replenished water 

sources. 

Pakistan’s high vulnerability to climate change is linked to widespread food and nutrition 

insecurity. Changing, erratic, and intense weather patterns resulting from climate change make 

farming and irrigation challenging. Availability of food and stable agricultural infrastructure are 

upended by unpredictable weather patterns. Disruptions in the food supply directly impact the 

livelihood of Pakistan’s population, of which half depend on the country’s agriculture sector. In 

2018, a survey found that at least 23.5% of households in Pakistan were moderately to severely 

food insecure and 10.1% of households were severely food insecure. Although Pakistan is 

considered a food surplus country, producing more than enough food for its population, droughts 

have taken a toll on output needed to curb malnutrition. Increasing temperatures are causing high 

evaporation rates, and, as a result, the demand for water irrigation is likely to increase.  

3.1.2 Hazards 

Pakistan experiences the following natural hazards: 

Flooding and Landslides 

Regular rains from seasonal monsoons can bring relief to farmers seeking water for crops. 

However, these occurrences also cause 

widespread floods, flash floods, and landslides, which devastate communities and agricultural 

areas. Pakistan’s monsoon season runs roughly June through September. Rural regions, 

especially the southern districts of Sindh and Balochistan, can be devastated by flash floods and 

landslides that wash villages and farmland away while blocking essential roads to remote areas. 
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Urban areas, especially Karachi, have experienced some of the worst urban flooding in the history 

of the country. Streets and homes are quickly overwhelmed by rain and sewage water due to 

outdated drainage systems. Poor city planning is often to blame during urban flooding disasters. 

A type of flooding of special concern in Pakistan is Glacier Lake Outburst Floods (GLOF). The 

combination of high-altitude glaciers in the Hindu Kush, Himalayas, and Karakorum and climate 

change on top of simple seasonal changes means that sudden water flow from glaciers into glacial 

lakes can set off a series of events. This excess water can only flow into the V-shaped canyons 

that carry normal flow, and the sudden, rapid rise in water levels can destroy lives, livelihoods, 

ecosystems, and infrastructure in its path. Areas of northern Pakistan are, of course, at the highest 

risk of GLOF. A recent study found that accelerating glacier melt has created more than 3,000 

glacial lakes in Gilgit- Baltistan and Khyber Pakhtunkhwa, and of these lakes, 33 are assessed 

as prone to hazardous GLOF, putting 7.1 million people at risk. 

Cyclones 

Pakistan is at high risk of impact by cyclones with Sindh, Balochistan, and Punjab at “high,” 

“medium,” and “low” risk, respectively. More northerly, mountainous regions are considered to be 

at “very low” risk for this hazard. The threat of cyclone damage stems not only from the potential 

for high winds but also for storm surge as well as heavy rains and flooding that result from storms 

making landfall in coastal areas. As cyclonic activity in the Indian Ocean changes with the impact 

of climate change, the frequency of storms is expected to decrease on average whereas wind 

speed and rainfall of each storm is expected to rise. 

Earthquake 

The mountainous regions of northern and northeastern Pakistan are prone to frequent and 

sometimes devastating earthquakes. While Pakistan has experienced several earthquakes 

resulting in widespread damage and loss, the 2005 earthquake has eclipsed any in history as the 

most catastrophic; it left 73,000 people dead while eight districts across Pakistan reported 

damage and loss. Recovery efforts were made difficult as the hardest hit areas were located in 

remote, mountainous regions where equipment for reconstruction had to be navigated through 

steep terrain and harsh weather conditions. 

Drought 

Drought has become the main disaster that Pakistan must address on a long-term basis with 

devastating droughts often spanning years. Food insecurity is rising at an alarming rate as 36.9% 

of the population is already food insecure. A drought spanning 1998-2002 was the worst in 50 

years; however, consistent drought conditions since 2013 have drawn comparisons as five million 

people have been affected in Sindh and Balochistan districts where the drought has persisted. As 

a country that relies heavily on its own food production, droughts in these heavily agricultural 

regions have caused a domino effect, leading to low food, crop, and water supplies. 

As a result, malnutrition and food insecurity is widespread, especially among children. Twelve 

million children in Pakistan are considered to have stunted growth, a national rate of 40.2%. 

Drought has hit the poor harder than any other demographic, with some of Pakistan’s poorest 

populations residing in drought affected districts. [2] 
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3.2 Pakistan’s Risk Profile 

Risk calculation takes into account exposure to hazards, vulnerability, and institutional coping 

capacity, all of which are important factors in Disaster Risk Management. The Index for Risk 

Management (INFORM) Global Risk Index (GRI) measures the risk of humanitarian crises and 

disasters in 191 countries. The INFORM GRI supports a proactive crisis management framework. 

INFORM GRI is helpful for establishing an objective allocation of resources for disaster 

management as well as for coordinating actions focused on anticipating, mitigating, and preparing 

for humanitarian emergencies. The INFORM GRI model is based on risk concepts published in 

scientific literature with three dimensions of risk: Hazards & Exposure, Vulnerability, and Lack of 

Coping Capacity. The first dimension measures the natural and human hazards that pose the 

risk. The second and third dimensions cover population factors that can mitigate against or 

exacerbate the risk. The vulnerability dimension considers the strength of individuals and 

households relative to a crisis while the lack of coping capacity dimension considers factors of 

institutional strength.  

 

 

 

 

 

FIGURE 3.1: INFORM Risk Index for Pakistan, 2021 [2] 

 

 

 

Overall Risk 
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The INFORM GRI model is split into different levels to provide a quick overview of the underlying 

factors leading to humanitarian risk. INFORM gives each country a risk score of 1-10 (1 being the 

lowest and 10 the highest) for each of the dimensions, categories, and components of risk, as 

well as an overall risk score. The higher the score the more at risk a country is to disasters.  

In the 2021 INFORM Global Risk Index, Pakistan had an overall risk of 6.1/10, which INFORM 

categorizes as the “High Level” risk class. The Hazards and Exposure dimension score takes into 

account a combination of both natural and human hazards, in which Pakistan rated 7.2/10. The 

Vulnerability dimension score was 5.7/10, and the Lack of Coping Capacity dimension score was 

5.5/10. Physical exposure to earthquake, 9.3/10, was the highest risk in the Hazards & Exposure 

dimension due to natural hazards, though it was exceeded by a Projected Conflict Risk score of 

9.7/10 due to human hazards. The Development and Deprivation risk category, measuring at a 

7.8/10, was the highest-risk category within the Vulnerability dimension. Governance was rated 

the highest risk category, at 6.6/10, in the Lack of Coping Capacity dimension. Figure 3.1 displays 

the 2021 INFORM GRI for Pakistan. 

  

3.3 Economic Cost of Cascading Hazards and Climate Change 

ESCAP (The Economic and Social Commission for Asia and the Pacific) estimated the economic 

costs from the combined impacts of the disaster-climate-health nexus, considering two climate 

change scenarios. In South and South-West Asia, the total average annual loss (AAL) is 

estimated to be $161 billion in the current climate condition.  

This estimate increases to $217 billion under the moderate climate change scenario (RCP 4.5) 

and to $322 billion under the worst- case climate change scenario (RCP 8.5) (2020–2059 

projections). In absolute terms, under the worst-case scenario, India is set to record the highest 

AAL at $225 billion, followed by Pakistan at $26 billion and Turkey at $24 billion (Figure 3.2).  

However, when AAL is assessed as a percentage of the country’s GDP the picture changes. For 

example, under the worst-case climate change scenario, Pakistan will have the highest losses as 

percentage of GDP at 9.1 per cent, followed by Nepal at 8.7 per cent. In this scenario, India will 

still be the fifth highest, with estimated losses equaling 8.1 per cent of its GDP. [3] 
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FIGURE 3.2 Total Average Annual Loss (AAL) and Average Annual Loss (AAL) as Percentage of GDP 

from cascading risks [3] 

 

 

 

 

 

 



10 | P a g e  
 

4. Disaster Management in Pakistan 
 

National Disaster Management Authority (NDMA) is the lead agency at the Federal level to deal 
with the whole spectrum of Disaster Management activities. It is the executive arm of the National 
Disaster Management Commission (NDMC) which has been established under the Chairmanship 
of the Prime Minister as the apex policy making body in the field of Disaster Management. In the 
event of a disaster, all stakeholders including Government Ministries/Departments/Organizations, 
Armed Forces, INGOs, NGOs, UN Agencies work through and form part of the NDMA to conduct 
one window operations. It is established under the National Disaster Management Act – 2010 and 
functions under the supervision of National Disaster Management Commission (NDMC) which is 
headed by the Prime Minister of Islamic Republic of Pakistan. NDMA manages the whole Disaster 
Management Cycle (DMC) which includes Preparedness, Mitigation, Risk Reduction, Relief and 
Rehabilitation. A National Disaster Management Plan (NDMP) is prepared and is followed 
towards provision of better services to the affected ones. [1] 

 

 

STAKEHOLDERS [1] 
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DISASTER MANAGEMENT STRUCTURE [1] 

 

NDMA has been doing their best to provide the relief in the event of a disaster to not only inside 
Pakistan but also providing relief to the neighboring countries when they are faced with natural 
disaster. 

Latest Example: Afghanistan earthquake - At least 1,000 people killed and 1,500 injured 

NDMA has already sent the first consignment of relief goods on 23 June 2022 via road. The 
second consignment arranged by the National Disaster Management Authority consists of family 
tents and essential food items, which has been dispatched through PAF C130 Air Craft. 

 

History of Natural Disasters 

The following is a list of natural disasters in Pakistan in the last ten years. 

Drought, Locust Infestation, Floods, and Pandemic-2020-2021 

During 2020 and stretching into early 2021, the population of Balochistan, which already 

experiences the highest prevalence of food insecurity, malnutrition, and poverty in Pakistan, faced 

multiple shocks including high food prices, locust outbreaks, rains, flooding and snowfall, all 

exacerbated by the impacts of the COVID-19 pandemic. Most of the districts classified as arid 

with high dependency on rainfall did not receive rain between April and November 2020.  

Due to deficiency of pre-winter and winter rainfall, a moderate drought-like condition emerged in 

southern and western parts of Balochistan. Around 760,000 people were estimated to be facing 

high levels of acute food insecurity during the period March-June 2021, corresponding to the end 

of the lean season and the beginning of the harvest season. Looking forward to July-September 

2021, corresponding to the post-harvest season, indicates that the number of people in Crisis and 

Emergency phases is expected to fall by only about 30,000. 
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Floods and Landslides-August 2020 

Severe monsoon rains during August and September resulted in urban flooding. A reported 409 

people were killed and 402 injured across several districts, with Sindh being the hardest hit. The 

flood wiped out the region’s staple crops and disproportionately affected women who work as 

farm laborers. Food insecurity has been widespread as a result. Following the floods, a massive 

landslide occurred in the Gilgit-Baltistan region in October; it killed 16 people and damaged roads. 

Earthquake-September 2019 

A high-intensity 5.8-magnitude earthquake struck at a shallow depth of 10 km and damaged 

homes in Mirpur and Bhimber districts of Azad Jammu and Kashmir. The quake resulted in 38 

deaths and over 646 injuries with crucial electrical lines and mobile and landline phone services 

disrupted. Families in the area were severely affected as over 8,500 households reported full or 

partial damage as a result of the quake. Recovery efforts also focused on the main road from 

Mirpur to Jatlan and the Jatlan Canal, both of which experienced severe damage that harmed 

people in vehicles near the structures during the event. 

Floods and Landslides-July 2019 

Heavy rain over the northeastern region of Pakistan triggered flash floods and landslides. Over 

the span of two months the gradually rising death toll saw 225 fatalities and 166 injuries as a 

result of floods, landslides, and mudflows. Torrential rain swept away over 200 houses, and 

search and rescue operations evacuated people to relief camps. Standing water in flooded areas 

hampered relief and rescue operations. 

Drought-2018-2019 

A prolonged, widespread drought affected over five million people across Balochistan, Sindh, 

Punjab, and Gilgit Baltistan provinces. The drought was a result of a monsoon season that brought 

less rain than anticipated. Over 70% of households in the affected areas were reported to be food 

insecure with malnutrition rates increasing to over 30%. The situation became one of the worst 

disasters in Pakistan. Minimal or no rainfall persisted across the affected regions, completely 

drying up drinking water resources and lessening water available through springs and wells. A 

pattern of increased temperatures in the region suggests an overall deterioration of water 

availability over the next few years. Government-run relief programs were only able to reach about 

2.5 million people, half of the overall population affected. 

Floods and Heavy Snowfalls-Jan 2017 

Heavy rain and record-breaking snowfall resulted in flooding across Balochistan province over a 

week in January 2017. Over 60,000 people in the province sought government assistance, but 

only 6,000 were provided support. Some 13 deaths and 650 injuries were reported, with additional 

deaths and injuries reported after an avalanche and landslide occurred following the floods. 

Floods and Landslides-June 2016 

A severe windstorm brought heavy rain to Rawalpindi, Islamabad, Peshawar, and Lahore, killed 

226 people, and injured hundreds of others after flash flooding and landslides destroyed homes. 

The city of Lahore spent several days without power due to flood damage. 
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Floods and Landslides-March 2016 

A premature storm ahead of typical monsoon season left at least 262 people dead and injured 

223. Most of the fatalities occurred in Khyber Pakhtunkhwa where flooding and landslides 

damaged over 2,700 homes. Food shortages and telecommunication outages were also reported 

during the storm and its aftermath. Over 300,000 families were registered as internally displaced, 

with only half returning to their places of origin. 

Hindu Kush Earthquake-October 2015 

An earthquake registering 7.5 magnitude struck Badakhshan province with reports of people also 

feeling the impact of the quake in Afghanistan and India. The epicenter was in the Hindu Kush 

mountain range on the border between Pakistan and Afghanistan. Extensive property damage in 

remote locations made relief efforts difficult and prolonged. Over 25,000 homes were damaged 

in Pakistan alone with nearly as many damaged in Afghanistan. 

Floods-April 2015 

A severe storm affected several parts of Pakistan with unseasonably heavy rainfall. The hardest 

hit areas of Balochistan, Gilgit-Baltistan, Punjab, and Sindh experienced widespread 

infrastructure damage and population displacement. Since the storm occurred before monsoon 

season, the event was dubbed a “mini- cyclone” due to the abnormal intensity of the storm so 

early in the season. The heavy rains combined with rapidly melting snow and runoff from glacial 

lakes, which led to flash floods and major flooding of the Indus River in Pakistan. Over 285,000 

people were affected with 238 deaths and 232 injuries. The Pakistan Army and Government 

responded to the immediate needs of affected populations, evacuated more than one million 

people, and moved them to relief camps. 

Floods-September 2014 

In early September 2014, flash floods affected Punjab, Gilgit Baltistan, and Azad Jammu and 

Kashmir. Heavy monsoon rains brought intense flooding, which damaged homes and caused 

widespread destruction to farmlands and livestock. Over 2.5 million people were affected by the 

floods, and over 250,000 farmers lost farmland totaling over one million acres. A reported 367 

people died in the floods; however, the total does not take knock-on health effects resulting from 

the floods into account. After returning to their places of origin, the displaced population suffered 

respiratory illnesses, diarrhea, and skin diseases, which required further assistance beyond 

immediate flood relief. 

Drought-2014-2017 

Beginning in 2013, Tharparkar district, Sindh, reported an increase in deaths related to chronic 

malnutrition. Low rainfall resulted in widespread crop failure and loss of livestock. As the drought 

worsened, access to reliable water sources became difficult, and waterborne illnesses became 

more common in the region. At the same time, an outbreak of sheep pox killed thousands of small 

animals. Malnutrition rates soared among children and adults, with children comprising most of 

the deaths and hospitalizations, due to the food shortages and water scarcity. From the rural 

region, families have to travel an average of 17 km to access health facilities. As drought 

conditions eventually improved, a joint UN observation mission took place in Tharparkar, 
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Umarkot, and Sanghar districts, and findings stated that the situation could quickly deteriorate 

into a “humanitarian emergency” if needs were not met and rainfall levels remained low. Estimates 

found that hundreds of adults and children died during the drought and tens of thousands were 

hospitalized over the course of several years. An El Niño storm system at the end of 2017 

eventually brought rains to the region. 

Earthquake Awaran-September 2013 

A large earthquake struck the province of Balochistan in a remote, mountainous section of the 

region. The initial intensity was measured at 7.7 magnitude. A few days later an aftershock 

measuring 7.2 magnitude hit southwest Balochistan. The earthquake resulted in 399 deaths and 

599 injuries. Further fatalities, injuries or widespread damage was averted due to the remote, 

rural location. 

Balochistan Flood-August 2013 

Several days of heavy rains due to monsoons caused widespread flooding in Balochistan. 

Authorities prioritized clearing the sewage system in order to begin work on flooded infrastructure. 

Lasting damage affected major road systems and displaced populations who were temporarily 

housed on canal banks. 

Earthquake Washuk (Mashkel)-April 2013 

A 7.8 magnitude earthquake hit a section of the Balochistan region on the Iran-Pakistan border. 

The earthquake caused the collapse of hundreds of houses, resulting in thousands left homeless 

across remote villages in the area.Nearly 90% of Mashkel, a moderately sized town in the region, 

was flattened by the quake. 

Balochistan Flood-August-September 2012 

Seasonal monsoon rains resulted in widespread flooding across Punjab, Sindh, and Balochistan 

provinces. While the initial monsoon rains came late in the season, an intense, late season burst 

caused flooding, infrastructure damage, and casualties. Balochistan province was hit the hardest 

with rural farms and livestock washed away by the flood.  

It is important to note that two major disasters in Pakistan’s history, a 2005 earthquake and floods 

throughout July 2010, were some of Pakistan’s largest ever natural disasters and resulted in 

massive human and infrastructure loss. There was a substantial international response including 

a significant civil-military coordination component, with the U.S. military among the responders. 

The October 2005 7.6 magnitude earthquake, which struck South Asia, devastated northern 

Pakistan, specifically the Azad Jammu and Kashmir region. The quake resulted in over 75,000 

deaths; some 128,300 people were severely injured, and over 3.5 million people were left 

homeless. During the earliest stages of the recovery effort the Pakistan Army stepped in and 

completed one of the most effective responses to a disaster of this scale with assistance from 

global partners, including the U.S. armed forces. 

Pakistan’s 2010 monsoon season was marked by a massive Indus River swell moving from the 

Himalayas down to the Arabian Sea. This flood became one of the most tragic disasters in 

Pakistan’s history. More than 20 million people were affected by the flooding as populations lost 

their homes and livelihoods. While much of the country was affected by the disaster, the provinces 
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of Khyber Pakhtunkhwa, Punjab, and Sindh experienced the worst damage. At least 1,700 people 

died, and over 7 million people were left homeless. Collaboration between the Government of 

Pakistan, Pakistan Armed Forces, the U.S., and global agencies was ongoing even as flooding in 

2011 and 2012 continued to devastate the region. [2] 
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5. Hydrogen Based Life Support System Design 
 

In order to develop a life support system which is independent, sustainable and 

environment friendly, globally hydrogen with renewable energy is considered as a 

solution.  

5.1 Size of Population Served 

150 people population size in the case of emergency will be supplied with water (via R.O 

Plant) for drinking purposes. They will be able to use cooking stove / grill for their cooking 

needs. Hot water will also be available for their needs. 

5.2 System Design (Circuit Diagram)  

Following is the system diagram of Hydrogen based Life Support System: 

 

 

FIGURE 5.1 Energy Management System Diagram (Hydrogen Based Life Support System) 

5.3 Mobile, Truck Mounted and Containerized System 

The hydrogen production will be onsite with the help of PEM electrolyzer and then 

hydrogen will be supplied to Fuel cell for power generation and cooking use. The entire 

system will be containerized and truck mounted in order to be mobile. 
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           FIGURE 5.2 Installation Diagram (Hydrogen Based Life Support System) 
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6. Design of Components 
 

Following components are part of the design of Hydrogen based Life Support System 

 
6.1 Solar Panels 
PV Solar panels will be used to supply electricity 
to the system.  
 
 
 
 
 

 

 
 

6.2  Inverter  

Inverter will be used to convert the DC current into AC 
current. 

 
6.3 Truck 
Hinopak Truck will be used and container will be 
mounted on the truck.  
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6.4  Container 
All the necessary equipment (as shown in Figure 5.2) will be housed in a 20 ft. 
container.  
 
 
6.5  De-ionized Water Plant  
This De-ionized water plant is used to provide the required de-
ionized water to PEM electrolyzer,  
 
 
 
 
 
 
 
6.6  PEM Electrolyzer for Hydrogen Production 
PEM Electrolyzer will be used for hydrogen production. 
 
 
 
 
 
 
 
6.7  Fuel Cell for Power Generation 
Fuel Cell will be used for power generation.  

 
 
 
 

 

6.8 Hot Water Tank 

Hot water tank will be used to store hot water. 
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6.8  R.O. Plant for Drinking Water  
R.O. Plant will be used to provide drinking water and water to De-ionized Water 
Plant. 

 
6.9 Hydrogen Tank 
High pressure hydrogen storage tank coupled with compressor will be used for 
hydrogen storage. 
 
 
 
 

 
 
6.10 Integrated Energy Management System  
The integrated energy management system is the backbone for the energy 
supply in Hydrogen Based Life Support System. 

 
6.11 Hydrogen Sensor 
Hydrogen sensor will be used to detect hydrogen.  
 
 
 
 
6.12 Stove/Grill  

It will be used for cooking fueled by hydrogen. 
 

6.13 Exhaust Fans 

Exhaust fans will be used for proper ventilation of container. 
 
 
6.15 Spare Parts 

All the spare parts required for the equipment will need to be procured, as per 
OEM guidelines. 
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7. Estimated Cost 
 

The following table provides the cost estimate of the Hydrogen Based Containerized and Mobile 

Life Support System. 

 

Item 
Amount 

('000) Rs. 

Hinopak Truck 13,200,000 

20 ft Container  1,485,000 

Photovoltaic Panels 382,000 

Inverter 220,000 

De-ionized Water Plant  229,000 

PEM Electrolyzer 4,326,000 

2000W  Fuel Cell  (Qty=3) 13,230,000 

Hot Water Tank  42,000 

Hydrogen Tank with Compressor 
2,000,000 

RO Plant  950,000 

Drinking Water Storage Tank 13,000 

Cooking Grill / Stove  20,000 

Hydrogen Sensor 1,000 

Exhaust Fans (Qty.= 4) 12,000 

Plywood Container Paneling  1,200,000 

Equipment Cost 37,310,000 

Design (10% of the cost of the equipment) 3,731,000 

Spares @ 20% of the equipment cost 7,462,000 

Pre-shipment Inspection @ 5% of the equipment cost 1,866,000 

Energy Management  @ 10% of the equipment cost 3,731,000 

Installation @ 10% of the equipment cost 3,731,000 

Total  95,141,000 

 

 



22 | P a g e  
 

8. Fabrication 
 

Some local fabrication will be required for appropriate mounting, installation, erection and 

commissioning of Hydrogen based Life Support System. 

 

9. Testing Phase 

 

The testing of this system will be done by trained and qualified personnel. This will be 

done after the proper signoff of installation, erection and commissioning activities under 

the guidance and supervision of trained personnel due to the hazardous environment. 

This is extremely important so that we have a safe and smooth functioning of the 

Hydrogen Based Life Support System,  

 

10. Training of Technician 
 

The service maintenance personnel will be required to undergo safe operation training 

(due to hazardous environment) as well as service and maintenance aspects of the 

Hydrogen Based Life Support System. After the completion of all the required training, 

they will be responsible for all the service and maintenance of the Hydrogen Based Life 

Support System. 
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12. Annexures 
 

SPECIFICATIONS OF THE EQUIPMENT 

 

12.1 Truck  
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12.2 Container 
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12.3 Solar Panel 
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12.4 Inverter  
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12.5 De-ionized Water Plant  
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12.6 PEM Electrolyzer (Specifications) 
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12.7 Fuel Cell  
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Since system requirement is atleast 5 kW Fuel Cell, therefore, a quantity of three 2000W 

fuel cells will be required. 
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12.8 Hot Water Tank  

 

 

 

 

 

 

 

 

 

 

The water tank features are as follows: 

1. The tank liner is made of high quality food safety grade SUS304 stainless 
steel, which does not pollute the water. 
2, using SUS316L built-in heat exchange coil, high heat exchange efficiency, 
corrosion resistance. 
3. The inner tank adopts microcomputer automatic argon arc welding, and the 
special weld anti-corrosion treatment ensures the service life and greatly 
prolongs the service life. 
4. The water tank capacity can be produced from 80L-1000L, and the 
customization is flexible. 
5, the water tank insulation layer is made of high-density polyurethane insulation 
material, using German technology high-pressure foam once molding, the 
insulation effect is good. 
6, the appearance is diverse, the shell has white color coated board, gold and 
silver VCM laminated board, stainless steel, suitable for different customer 
groups. 
7. The water tank adopts pressure-bearing design to achieve constant pressure 
and constant temperature water supply, which is more comfortable to use. 
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12.9 R.O. Plant for Drinking Water  
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12.10 Hydrogen Tank 

High pressure hydrogen storage tank coupled with compressor will be used for hydrogen 

storage. 

 

 

 

 

 

 

 

Composite Cylinder (Tensile strength of the material = 2000 MPa) 

Working Pressure = 350 bar 

Mass of hydrogen = 55.8 kg 

Diameter of Tank = 1 m 

Length of the Tank = 3 m 

 

 

 

 

 

 

 

 

 

 

     

         Hydrogen Ionic Compressor 
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12.11 Hydrogen Sensor 

 MQ-8 hydrogen gas sensor of high sensitivity. The monitoring of the other 

hydrogen-containing gas is also very satisfactory. This sensor can detect a wide 

range of hydrogen gas, city gas, in particular, is a low-cost sensor for a variety of 

applications. 

Module Applications: 

Suitable for home or industrial hydrogen leakage monitoring devices. Can not 
interfere with ethanol vapor, soot, carbon monoxide and other gases. 

Features: 

1. Using high-quality dual-panel design, with power indicator and TTL signal 
output instructions. 

2. The switching signal having a DO (TTL) output and analog output AO. 

3. TTL output valid signal is low. (Low-level signal when the output light can 
directly connect to the microcontroller or relay module) 

4. The higher the voltage, the concentration of the analog output voltage is 
higher. 

5. A hydrogen gas detection with good sensitivity. 

6. There are four screw holes for easy positioning. 

7. Product dimensions: 32 (L) * 20 (W) * 22 (H) 

8. Has a long life and reliable stability. 

Specifications: 

Input voltage: DC5V Power consumption (current ): 150mA 

DO output: TTL digital 0 and 1 (0.1 and 5V) 

AO output: 0.1-0.3 V (relative to pollution), the maximum concentration of a 
voltage of about 4V 
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12.12 Exhaust Fans 

Quantity required = 4 (Pcs) 
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12.13 Stove/Grill 

Campingaz Party Grill stove offers unlimited cooking options. It is a compact stove that 

is portable, lightweight and easy to carry. This innovatively designed stove allows you to 

enjoy multiple cooking options. Also, the detachable element of the BBQ grill can easily 

be stored inside the device. The detachable legs and removable lid can easily be used 

and stored. Party Grill 200 runs on the removable gas cartridge that can be 

disconnected when not in use and reconnected when needed. This compact and 

portable stove offers you multiple cooking options. Choose from a grilling grid or 

stovetop to make all your favorites or simply a nice cup of tea. All elements of the Party 

Grill can fit inside the device. Thanks to its detachable legs and lockable lid, it is easy to 

transport and store. The piezo ignition promises simple, match free lighting wherever 

you are. 

FEATURES: 

Gas consumption:145 g/h 

Cooking time:4 min 18 sec 

Weight:2.84 kg 

Dimensions (LxWxH):32 x 33 cm 

 

 


