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Abstract  
 

To progress toward sustainable growth, future hydro-power development must pay a bit more attention towards how 

changing climate may impact hydropower output, as well as make massive action to limit the environmental costs borne 

by people who live near dams. Long term projections help in providing data for power network risk analysis as well as 

identifying wind power generation potential in particular places, delivering important data for electricity planners. 

Hydro-electric power system is an enhanced energy process because it effectively converts mechanical power into grid 

power, but both are high-energy methods. The utilization of wind turbines for renewable power source has turned out to 

be one of the greatest viable alternate wells-prings of electricity age because of the little recompense, for instance, being 

profitable and efficient and environment friendly. Many foundations, organizations, associations, and experts have 

demonstrated that wind turbines are presumed to comprehend the imperativeness order. In compared to conventional 

power plants, although wind-power plants have little impact on the environment, concern exists over the noise produced 

by the turbine blades and visual impacts to the landscape and turbine blade. While wind turbines are connected to the 

small scale or isolated network, the power product from another source should be varied in reply to these variant and 

change in sequence to retain system density and voltage with in pre-set limit. 
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INTRODUCTION 
Energy is a vital element in a country's 

economic development and growth. The several hurdles 

in Pakistan's energy sector growth remain unresolved at 

the moment. Pakistan needed 57.9 million Tons of Oil 

Equivalent (TOEs) energy. The demand of energy is 

rising rapidly of 11–13 percent per year. With this rate 

of growth, the energy demand will reach 179 million. 

Mechanical power generated by water flow at the shaft 

is transformed to electric power by electricity 

generators. There are two types of generators which are 

used in SHPPs, these generators transform mechanical 

energy into electrical energy: the synchronous generator 

and asynchronous generator [1, 2]. The asynchronous 

generators are appropriate for the SHPPs because these 

generators fulfill maximum of the necessities executed 

by the users: easy maintenance, higher reliability, 

higher output voltage, comparatively cheap, and simply 

designed. They are the isolated power sources. A wide-

ranging asynchronous generator is built on the basis 

of rotational speed, form factor and generating 

capability. As a result, these characteristics enable us to 

construct a machine which can be used in 

various applications [3, 4]. 

 

The influence on downstream communities, on 

the other hand, is still being studied. Big dams appear to 

be everything which should not be attempted if one is 

concerned with sustainable growth. To progress toward 

sustainable growth, future hydro-power development 
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must pay a bit more attention towards how changing 

climate may impact hydro - power output, as well as 

make massive action to limit the environmental costs 

borne by people who live near dams. Furthermore, 

those effected by the dams must be compensated fairly, 

the number of individuals who must be resettled should 

be limited, and, most notably, creative innovations that 

decrease all of these bad results, particularly in stream 

windmills and other types of renewable power, must be 

formed[1,3,4]. 

 

Efficient approaches towards power generations and 

energy productions 

Hydro-electric power plants can respond to 

variations in power requirements much quicker than 

some other power generation systems, like thermal 

power generation plants. This allows hydro-power a 

versatile power conversion tech, and it also describes 

why hydro-electric power plants are occasionally used 

for peaking. Furthermore, hydro-electric power system 

is an enhanced energy process because it effectively 

converts mechanical power into grid power, but both 

are high-energy methods. Large scale hydroelectric 

power plants are typically used to generate electricity. 

The turbine output shaft is linked to the generator to 

generate electricity. The generator is primarily 

composed of an electro - magnetic rotor housed in a 

cylinder known as the stator comprising a winding of 

electrical cables known as conductor. During operating 

condition, the rotor inside the stator rotates and 

produces power using the principle of electro-magnetic 

induction. The produced electricity is routed to load 

points via a transmitting system that includes parts 

including a switch yard, transmission lines 

and transformers. The power conversion performance 

of a very well operated hydro-electric power plant can 

be approximately 85 percent, whereas thermal electric 

plants have system efficiencies with less than fifty 

percent. [5, 6]. 

 

A dammed reservoir, stream 

technology, pumped storage, a running river, and 

modern tech gravitational vortex are the topmost used 

in a hydro power facility [8]. In this context, European 

research focuses primarily on the core aspects of electro 

- mechanical instrumentation including 

turbines, generators and pumps. Turbines are classified 

into two types: reaction turbines and impulse turbines. 

Turgo, cross flow and  Pelton turbines are the 3 types of 

impulse turbines. Nevertheless, the majority of reaction 

turbines are axial-flow turbines (Kaplan turbines). 

When compared to the impulse turbines, reaction 

turbines operate well in pressure and higher flow sites. 

The water moves through a penstock or channel to a 

water-wheel or turbine, in which it hit the wheel's 

bucket, usually causes the rotation of shaft. The rotating 

shaft that is linked to a generator transforms the motion 

of shaft in to the electric power when producing energy, 

hydro-power would be considerable [7, 8]. 

 

The researchers shed light on issues and 

various control methods for addressing systemic flaws 

in big WTs caused by their size as well as rated power 

when the WF must still be extended owing to greater 

demand. The study also highlights the goal of lowering 

production costs in order to make wind power more 

viable in contrast to certain other sources of energy, 

taking into account higher and lower wind velocity 

regions. As the magnitude of the WF rises, so does the 

profit, which is really the goal of the WF entrepreneur, 

but at same time, the structural load has become more 

dominant, that can outcome in early mechanical fault. 

Because both objectives are at odds, it is tough to locate 

a method of control that will result in a reliable and 

efficient solution. Because most studies have been done 

in strong wind areas, monitoring power in limited wind 

areas results in higher variability in drive train, resulting 

failure of system. As a result, the area needs to be 

examined into further order to maintain a balance of 

optimal power output and load decline. Furthermore, 

active aerodynamic control devices can be used to 

supplement the primary control strategies and enhance 

their effectiveness [9-11]. 

 

Even though wind energy is used as an 

electricity source over several years all around 

the globe, it is only recent times that it has become an 

important energy source in Ontario. Concerns raised, as 

with the emergence of any latest tech, that wind energy 

projects may have an effect on public health. These 

considerations are linked to two major issues:  design 

of wind turbine and infrastructure (e.g., electro - 

magnetic frequency bands from transmission 

system, ice throw from the blades of rotor, shadow 

flicker from the blades of rotor, and structural damage) 

and wind turbine noise[10-12].  

 

 
Fig-1: Efficient approaches towards power generations and energy productions 
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Wind-power production provides a clean, 

environment friendly, non-toxic, and easily accessible 

renewable energy source. Specific criteria's must be 

fulfilled for efficient wind power generation, like the 

provision of a significant amount of wind inside a site, 

suitable statistical assessment of the wind to investigate 

the nature of wind velocity dispersion within a location, 

multi criteria evaluation of the location to keep the 

validity of the place for setup of wind-energy-

conversion systems (WECs), cost implications of 

installing the WECs, and other logistic analyses. 

Moreover, wind is stochastic in nature; approaches must 

be developed to obtain long term variability in wind 

within a specific site prior to actually reaching the 

conclusion on whether the site does have the necessary 

wind resources for energy production. The wind energy 

density is also another significant criterion in wind 

energy research. Wind energy density is the number of 

available energy at a specific location for converting to 

beneficial wind energy by wind turbine. It is evaluated 

in watts per meter square and is a primary determinant 

of the average value of airspeed available at 

such location. Before using wind turbines, it is essential 

to define the wind-power density of the specific site [1, 

8, 9, 12, 13].  

 

Wind power generation's future values span 

three time horizons: short, medium, and long-term. 

Short term projections are especially helpful for 

development purpose (e.g., load increase/decrease 

decisions, economic load dispatch planning), whereas 

medium term projections aim to improve the security 

protocols of day ahead energy markets and affirm 

offline/online decisions. Ultimately, long term 

projections help in providing data for power network 

risk analysis as well as identifying wind power 

generation potential in particular places, delivering 

important data for electricity planners [11, 14]. 

 

The utilization of wind turbines for renewable 

power source has turned out to be one of the greatest 

viable alternate wells-prings of electricity age because 

of the little recompense [3], for instance, being 

profitable and efficient and environment friendly. Many 

foundations, organizations, associations, and experts 

have demonstrated that wind turbines are presumed to 

comprehend the imperativeness order. Countries who 

may not have a natural supply of fuel stock should be 

especially cautious and prudent when utilizing alternate 

sources of vitality, for example, wind [15, 16]. 

 

It is critical for any wind convergence study to 

acquire the resemblance of load and wind creation by 

guaranteeing that wind and the load-generation 

information are in the same timeframe, as climate is a 

driving factor of the both load and the wind-generation. 

Because wind convergence analyses are mostly 

conducted prospectively, wind data are generally 

unavailable at the start of the study. Wind generation 

records can be derived via using large scale, time-

calibrated climatological modeling to reconstruct the 

climate that corresponds to the time period of 

chronological load data used, and afterwards 

transforming the wind data to output to use the power 

curve of wind generators for the required period of 

time. Wind estimates are replicated by statistical 

imitation or agitations of model parameterization. To 

refine these approaches further research is needed. In 

compared to conventional power plants, although wind-

power plants have little impact on the environment, 

concern exists over the noise produced by the turbine 

blades and visual impacts to the landscape and turbine 

blade. Although the value of wind-power has reduced 

intensely in past quite a few years, wind ventures must 

be capable to contest carefully with the low cost sources 

of electricity, and certain sites may not be breezy 

enough to be worth competitive [17-19]. 

 

According to the drive-train state in a wind-

generator system, wind turbines can be categorized as 

further direct group or direct drive.  Increase the 

generator main rotor revolve speed to gain a higher 

power product, a systemic geared drive wind-turbine 

generally uses a multi-stage gearbox to take the 

rotational-speed from the low-speed shaft of the blade 

rotor and convert it into a fast-rotation on the high-

speed shaft of the generator rotor. The advantages of 

geared generator systems include lower cost and 

smaller size and weight. But the utilization of a gearbox 

can importantly lower wind-turbine liableness and 

increase turbine mechanical losses and noise level. By 

removing the multi stage gearbox from a generator 

system, the generator shaft is directly associated to the 

blade rotor. Hence, the direct drive idea is more suitable 

in terms of reliability energy and efficiency, simplicity 

of design [20-22]. 

 

With many decades of practices with inshore 

wind technology and offshore wind technology has 

currently flatter the focus on the wind power 

production. Because of the bottom resistance, wind 

speeds above offshore sea level is commonly 20% 

excessive than these over within coast. Consequently, 

according to wind-power law, offshore wind-power can 

express many more power else the onshore one. It show 

that an offshore wind-turbine which may gain a higher 

volume factor component than that of its land based 

complement. Furthermore the reason that the offshore 

wind speeds are relatively uniform with the lower 

variations and turbulence, it enables the offshore wind 

turbines to make clear the control systems and lessen 

blade and turbine wears[23-25]. 

 

One of the key attribute within the wind power 

generation is its unpredictability due to unexpected 

change in both wind direction and speed, particularly 
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for off-grid generation systems of wind power. 

Consequently, power product from wind turbines vary 

from time to time. While wind turbines are connected to 

the small scale or isolated network, the power product 

from another source should be varied in reply to these 

variant and change in sequence to retain system density 

and voltage with in pre-set limit. For the reason, this is 

advantageous to combine wind and another 

complementing energy source form mixture power 

system for reassure the reliability and stability of power 

supply and lessen the need for the energy storage of the 

wind [28-31]. 

 

CONCLUSION  
In numerous locations of the sphere, solar 

energy is complementing with geothermal power, while 

the seasonal wind power dispersal is excessive in winter 

and spring however lower in summer as well as in fall, 

hydropower is bottom in the dry seasons such as winter 

and spring still higher in the wet seasons summer and 

fall. Thus, the integration of wind and hydropower 

systems can provide significant technical, economic, 

and systematic benefit is for both systems. Taking a 

pond as the means of vigor rule, “green” electricity can 

be manufacture with wind hydro hybrid systems. 
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