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Executive Summary 

+ The Draft Report on the Load Flow and Short Circuit Study for Premier Cement is 

submitted herewith. 

+ The study have been conducted based on the data provided by the client. 

+ Premier Cement Factory has installed a 34 MW coal fired generation plant for internal 

consumption and plans to take the rest of the power supply from PESCO via 132 kV Grid 

Station. 

+ The total load in the facility is divided into multiple loads, a major portion of which is being 

for the cement production processing units. 

• There is a main 6.3 kV bus bar in the facility which is further stepped down to 0.4 kV using 

4 transformers to feed a 4 MW auxiliary load. Additionally, this bus bar feeds around 36 

MW to the cement factory and 3.6 MW miscellaneous load. 

+ Steady state analysis by load flow shows that there are no capacity constraints in the facility 

to feed different loads 

• The short circuit analysis has been carried out to calculate maximum fault levels at the 6.3 

kV bus bar of the facility. These levels come out to be 23.99 kA for 3-phase and 27.31 kA 

for 1-phase. 

+ Keeping in view the industry standard switchgear of the short circuit rating of 40 kA would 

be fine taking care of the additional generation addition or network reinforcement in the 

system. 

+ There are no constraints in the operation of Premier Cement Factory as per the system 

conditions defined in the report. 
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1. Introduction 
Premier Cement factory has installed a 34 MW coal fired generation unit in it facility for 

internal usage. The total load of the facility including the Auxiliary load of the plant is about 

46.6 MW. The internal generation will feed the maximum load and the remaining load of would 

be fed through PESCO via the 132 kV G/S. 

The major load at Premier Cement is the Cement Processing load of around 36MW which is 

directly fed through the 6.3 kV bus bar. Then there is around 3.6 MW miscellaneous load fed 

directly through the 6.3 kV bus bar. Additionally, 6.3 kV is stepped down using four 6.3/0.4 

kV transformers to fed auxiliary load of 4 MW. 

The overall objective of this study is to make sure that the 34 MW internal supply plus the 

supply from PESCO feeds all the loads in the facility without any technical constraint. The 

specific objectives of this report are: 

• To model the complete setup of Premier Cement as comprehensively as possible 

• To perform and analyze the load flow patterns in the facility using Load Flow 

Analysis. 

• To evaluate the fault levels at the 6.3 kV bus bar of the facility, making sure that 

the introduction of a generation source does not cause the fault currents levels to 

exceed the already installed switchgear ratings in the facility. 
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2. Assumptions of Data 
The following assumptions have been made for the study as per the data provided by the client 

attached in Appendix - A: 

2.1. Premier Cement Plant Data 

Generation Capacity =34 MW 

Power Factor = 0.8 

MVA Rating = 42.5 MVA 

Generation Voltage = 6,3 kV 

Auxiliary Transformers = 4x 1600 kVA 

Transformer Impedance = 6-8% 

2.2. Load Data 
Cement Load =36 MW 

AdminlWorkshop Load '3 MW 

Auxiliary Load = 3.4-4 MW 

Feed Water Pumps =2 MW 

IDFans 1.6MW 

2.3. Cable Data 
The cables installed internally are: 

At6.3kV: 

Single Core 400 mmsq. With the 8 Cables per phase. 

At 0.4 kV: 

Three core 120 mmsq. 
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3. Study Approach and Methodology 
3.1. Understanding of Problem 
Premier Cement has installed a 34 MW coal fired generation unit in its facility for self-

consumption. This study is being conducted to ensure that the generation at Premier Cement 

and the supply from PESCO feeds the load at the facility without any technical constraints. 

3.2. Approach to the Problem 

The consultant has applied the following approaches to the problem: 

• A base case network model has been prepared for Premier Cement which has been 

made as comprehensive as possible by modelling each cable, transformer, current 

limiter, generator and load. 

• Perform Load flow analysis to assess the load flow patterns and ensure power transfer 

without any cable/transformer overloading 

• Perform Short Circuit analysis to ensure that the short circuit levels remain within the 

ratings of the switch gear equipment already installed at the facility. 
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4. Detailed Load Flow Studies 
The complete modelling of Premier Cement has been done in PSSIE using the detailed data 

provided by the client. This includes the 6.3 kV bus bar and associated cables, transformers, 

current limiter and the 34 MW coal fired generation. 

The results of normal case are plotted in Exhibit 1.0. The power flows on the circuits are seen 

well within the rated capacities and the voltages on the 6.3 kV bus bar is also within the 

permissible operating range of ±5 % off the nominal. 

It can be seen in Exhibit 1.0 that in addition to the 34MW self-generation at Premier Cement, 

the remaining power to feed the load and catering the losses in cables is absorbed from the 

PESCO network. Therefore, the load flow analysis indicates that the complete load at Premier 

Cement can be easily fed using the 34 MW self-generation unit and some power supply by 

PESCO, without any thermal limit violation in cables and transformers. All the voltages are 

within the permissible limits. 
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5. Short Circuit Analysis 

5.1. Methodology and Assumptions 
The methodology of IEC 909 has been applied in the short circuit analysis in this report for 

which provision is available in the PSS/E software used for these studies. 

The maximum fault currents have been calculated with the following assumptions under JEC 

909: 

• Set tap ratios to unity 

• Set line charging to zero 

• Set shunts to zero in positive sequence 

• Desired voltage magnitude at bus bars set equal to 1.10 P.U. i.e. 10% higher than 
nominal, which is the maximum permissible voltage under contingency condition. 

For evaluation of maximum short circuit levels we have assumed contribution in the fault 

currents from the coal fired generation plant in the facility. 

The assumptions about the generator and the transformers data are the same as mentioned in 

Ch.2 of this report. 

51. Fault Current Calculations with CFPP at Premier Cement 

Short circuit analysis of the network with the CFPP has been carried out to evaluate the fault 

levels. 

The short circuit levels have been calculated and plotted on the 6.3 kV bus bar of the facility 

and are shown plotted in the Exhibit 2.0 attached in Appendix — C. Both 3-phase and 1-phase 

fault currents are indicated in the Exhibit which are given in polar coordinates i.e. the 

magnitude and the angle of the current. The total fault current are shown below the bus bar. 

The tabular output of the short circuit calculations is also attached in Appendix — C for the 6.3 

kV bus bar. 

The short circuit analysis results show that the short circuit current levels are 23.99 kA and 

27.31 kA for 3-phase and 1-phase faults respectively for the 6.3 kV bus bar. Therefore, the 
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industry standard switchgear of the short circuit rating of 40 kA would be sufficient, taking 

care of any future generation additions and system reinforcements in its electrical vicinity. 
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6. Conclusion 
+ Premier Cement Factory has installed a 34 MW coal fired generation plant for internal 

consumption and plans to take the rest of the power supply from PESCO via 132 kV Grid 

Station. 

+ The total load in the facility is divided into multiple loads, a major portion of which is being 

for the cement production processing units. 

•. There is a main 6.3 kV bus bar in the facility which is further stepped down to 0.4 kV using 

4 transformers to feed a 4 MW auxiliary load. Additionally, this bus bar feeds around 36 

MW to the cement factory and 3.6 MW miscellaneous load. 

• Steady state analysis by load flow shows that there are no capacity constraints in the facility 

to feed different loads 

+ The short circuit analysis has been carried out to calculate maximum fault levels at the 6.3 

kV bus bar of the facility. These levels come out to be 23.99 kA for 3-phase and 27.31 kA 

for 1-phase. 

+ Keeping in view the industry standard switchgear of the short circuit rating of 40 kA would 

be fine taking care of the additional generation addition or network reinforcement in the 

system. 

• There are no constraints in the operation of Premier Cement Factory as per the system 

conditions defined in the report. 
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