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Abstract—Nowadays the load demand increases,these increases need to strengthen the system to fulfill the charge requirement reliably. To 

overcome such requirements, current systems have become more and more complex in nature. As of today.In this paper, we will have 

anemphasis on the weakness of most sensitive node in IEEE – 30 bus scheme. For this revision, we are using PSAT, a MATLAB Based 

Simulink & Simulation toolbox which utilizes L-index method for voltage strength analysis and sensitive nodes determination. For the 

evaluation of sensitive node, we have analyzed IEEE-30 bus system under the standard test data and then subjected to increase in load data by 

5%, 10% and so on up to 40%. Moreover, then all the results are compared with the original power flow results of the IEEE-30 bus system for 

determining a furthermost sensitive node. 

Keywords: UVLS (Under voltage Load Shedding), SPS (System Protection Scheme), L-Index, Sensitive Node, PSAT (Power System analysis 

toolbox). 
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1. INTRODUCTION: 

The main functions of an electric power system are to 

satisfy the system load requirement with a reasonable 

assurance of continuity and quality. The system’s ability to 

provide and maintain anadequate supply of electrical energy 

is usually termed as reliability. The perception of power-

system reliability is comprehensive and covers all aspects of 

the ability of the system to satisfy the customer 

requirements.Primarily, the interconnections were means for 

associated power systems in case of emergencies and 

sharing the responsibility for the frequency regulation in 

general operation, therefore reducing the load and expenses 

of each participant. As the generation in one power system 

tended to be less expensive than in another system, or the 

load centers were closer to the neighboring power system 

generation, interchange trans- actions were established, 

providing for these long-term contracts. As a result, 

thetimelineshave become internal lines to the entire 

interconnected grid and are an indispensable part of the 

whole load supply process.  

In this paper, we emphasis on the determination of most 

sensitive node in IEEE -30 bus test system by increasing the 

load data by 5%, 10%, 15% and so on and the results are 

compared to the original power flow results of the IEEE-30 

bus system. The blackout in July 2012 in India was the 

largest power outage in history and the investigation 

committee consisting of three members S. C. Srivastava, A. 

Velayutham and A. S. Bakshi issued its report on 16 August 

2012. It concluded that four factors were responsible for the 

two days of blackout [5] They are Weak inter-regional 

power transmission corridors due to multiple existing 

outages (both scheduled and forced); high loading on 400 

kV Bina–Gwalior–Agra link; inadequate response by State 

Load Dispatch Centers (SLDCs) to the 

2. CLASSIFICATION OF POWER SYSTEM 

STABILITY 

Power system stability is an only problem. Though, it is 

unreasonable to deal with it as such. Instability of the power 

system can take different forms and is subjective by a wide 

range of factors. Classification of stability greatly facilitates 

analysis of stability problems, counting identifying essential 

factors that contribute to instability and devising methods of 

improving stable operation into appropriate categories. 

These are based on the following considerations: 

 The physical nature of the resulting instability 

related to the main system parameter in which 

instability can be observed. 

 The size of the disturbance considered indicates the 

most appropriate method of calculation and 

prediction of stability. 

 The devices, processes, and the time span that must 

be taken into consideration to determine stability. 

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication                               ISSN: 2321-8169 

Volume: 2 Issue: 12                                                  5275 – 5278 

_______________________________________________________________________________________________ 

5276 
IJRITCC | December 2014, Available @ http://www.ijritcc.org 
_______________________________________________________________________________________ 

 

Figure 1. Possible classification of power system stability into different categories and  

subcategories. 

3. IDENTIFICATION OF WEAK BUS L-INDEX 

The best location for reactive power compensation for 

theimprovement of static voltage stability margin is 

byconsidering the identified “weakest bus” of the system. L-

indexIdentify the weakest bus of the system [1] for a given 

loadcondition and is evaluated for all load buses. The 

estimatedvalue of L-index is varying between 0 and 1. 

Based on thisvalue, it is possible to identify the voltage 

stability margin. Ifthe assessed value approaches, 1 refers 

the voltage collapsewhere as the assessed value approaches 

0 refers the under noloaddisorder. Otherwise, the system is 

under normal operatingcondition [1]. The high value of L 

indices indicates the mostcritical buses in the system, and 

thus a maximum of L-indices isan indicator of proximity in 

the system to represent voltagecollapse. TABLE- I show 

that bus 15, bus 18, bus 19, and bus23 are considered as the 

best location to provide desiredreactive power support [1]. 

 

Figure 2. Variation in L-index of weakest bus under 

different operating condition 

4. INTRODUCTION TO UNDER VOLTAGE 

LOAD SHADING 

A collapse of the tension of part of the electrical system is a 

suggestion that for the existing conditions and 

contingencies, some portion of the combined generation and 

transmission system has been operated beyond its capability. 

Voltage collapse can also be a symptom of a much larger 

problem, and when the system starts to collapse, there is a 

real danger that the localized problem will cascade into 

wider areas. The purpose of proper system planning and 

operating philosophies is for the system to function reliably, 

and failing that, to contain the impacts of disturbances to 

localized areas. While UVLS is not mandatory for member 

systems, it can be a useful tool to protect the system from 

voltage collapse or unrestrained loss of load or cascade. 

Voltage collapse or uncontrolled loss of load or cascading 

may occur, for instance, when sending sources are far 

enough removed from an area that tension at its loads 

experiences a important drop, especially during outage 

contingencies. System studies are needed to determine 

which systems are the potential candidates for a suitable 

UVLS scheme. It is most useful in a slow-decaying voltage 

system with the under-voltage relay time delay settings 

typically between 3 to 10 seconds. When overloads occur on 

long transmission lines in conjunction with a significant 

local voltage dip, then the effect of UVLS action would also 

be to alleviate such overloads. 
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5. ANALYSIS AND RESULTS OF IEEE TEST 

BUS SYSTEM 

 In the proposed solution we are experimenting with IEEE- 

30 bus system. This study has been done using PSAT a 

Matlab based Simulink & Simulation tool used for Power 

System Analysis. For doing so, we have designed a 

Simulink model of IEEE- 30 bus system & have used the 

standard test data for it as shown in Figure.1The power flow 

study will be done on the IEEE-30 bus test system using 

theNewton-Raphson method in PSAT tool used for Power 

System Analysis. Now after the power flow study we would 

be increasing the load data by 5%, 10% and so on up-to 40% 

which are connected at bus no:2, 3, 4, 5, 7, 8, 10, 12, 14, 15, 

16, 17, 18, 19, 20, 21, 23, 24, 26, 29 & 30 respectively. 

After changing the load values 5% we have performed 

power flow analysis and have tabulated the results as shown 

the voltage values as shown in table-I &have repeated the 

process for 10% change in load value, then 15% and so on 

upto 40% whose power flow result is tabulated below in 

Table-I. 

 

NOTE: OPF in TABLE I represents the Original Power 

Flow results. After obtaining the power flow result at each 

change is tabulated and anaverage of each change is 

estimated. Then after obtaining the average, we have 

subtracted the average power flow value to original power 

flow result. The voltage at the bus where the difference is 

most is considered as the most sensitive load. From Table-I 

it is clear that the voltage profile is weak on buses 15, 18, 

19, and 23 when they undergo percentage changes in load 

that results in voltage collapse. 

6. CONCLUSION 

In this paper I have concluded that the voltage profile is 

weak at bus 15, bus 18, bus 19, and bus 23 when they 

undergo percentage change in load which may cause voltage 

collapse. Hence, a special protection scheme can be applied 

to these buses to avoid this problem of voltage collapse. 
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