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Agenda

• Introductions
• Morning Session

– 9:15 – 11:00 AM: Load Flow Analysis Part 2
• Wrap-up Analysis from Part 1
• Compare JEPCO results with Black & Veatch Results

• Afternoon Session
– 11:00 AM – 1:30 PM: Long-Term Dynamic Analysis

• Prepare Load and Generation Profile
• Study Cases
• Analysis

– 2:30 – 3:30 PM: Short Circuit Analysis



Long-Term Dynamic Analysis

• The Long-Term Dynamic analysis studies the impact 
of changing load and generation over a period of time

• Requires load and generation profiles to be imported 
into PSS SINCAL

• The objective of the analysis is dependent on the 
resolution of the data:
– Lower resolution data can be used to study voltage profile, 

reverse power flow, and determining total number of voltage 
regulator/LTC tap changes

– Higher resolution data can be used to study power quality 
impact such as voltage flicker and voltage regulator/LTC tap 
cycling



Load Profile Setup – Review JEPCO Load Profiles



Q.A.A. NEPCO





Creating a Composite Load Profile for Q.A.A. 
NEPCO
• Open the load spreadsheet for Q.A.A. NEPCO
• Loads are populated for individual circuits
• Assuming the load at the 33 kV Q.A.A. NEPCO bus 

is a lumped representation of the following circuits:
– Moshata 1 and 2
– New Qastel 1 and 2
– East Villages
– Josyco
– Madaba
– Alkeena

• Need to create a composite load profile to represent 
the 33 kV load



Importing Load Profiles in PSS SINCAL

• Review the required format for load and generation 
profiles



Example Load Profile



Creating a New Load Profile



Creating New Load Profile

• Several types of series:
– Daily
– Weekly
– Yearly



Creating New Load Profiles

• Profile Functions
– Factor S
– Factor P and Q
– Power (kW and kVAR)
– V and P (kV and kW)
– Factor V and P

• For 33 kV loads use “Power” due to current flow 
being specified

• For 0.415 kV loads use “Factor” due to loads being 
specified as a percentage of S



Create Composite Load Profile for 33 kV Load at 
Q.A.A. NEPCO
• The format for the composite load:



Create Composite Load Profile for 33 kV Load at 
Q.A.A. NEPCO
• Modify existing load data spreadsheet as follows:

• In the future, this can be implemented by macros



Create Composite Load Profile for 33 kV Load at 
Q.A.A. NEPCO
• Create a new “Summary” tab within the load 

spreadsheet

• Sum up the kVA from each of the circuits to be 
represented by the 33 kV load, create PSS SINCAL 
inputs



Create Composite Load Profile for 33 kV Load at 
Q.A.A. NEPCO
• Data can be copied and pasted into PSS SINCAL:



Exercise – Create 24 Hour Load Profile for Q.A.A. 
NEPCO for 1/11/15
• Open the model:

– AJIB BANK STUDY-SINCAL MODEL__Min__MaxPV__100

• Make the necessary updates to the load profile 
spreadsheet for each circuit

• Create the load profile in PSS SINCAL
• Create Summary tab in the load profile spreadsheet, 

combine the necessary loads together
• Format the data so it is ready to be pasted into PSS 

SINCAL



Assigning the Load Profile



Q.A.A. Extended NEPCO





Repeat the Process – Create 24 Hour Load Profile 
for 1/11/15 Q.A.A. Extended NEPCO
• Make the necessary updates to the load profile 

spreadsheet for each circuit
• Create the load profile in PSS SINCAL
• Create Summary tab in the load profile spreadsheet, 

combine the necessary loads together
• Format the data so it is ready to be pasted into PSS 

SINCAL



AL DESSIE MAIN





Repeat the Process – Create 24 Hour Load Profile 
for 1/11/15 AL DESSIE MAIN
• Make the necessary updates to the load profile 

spreadsheet for each circuit
• Create the load profile in PSS SINCAL
• Create Summary tab in the load profile spreadsheet, 

combine the necessary loads together
• Format the data so it is ready to be pasted into PSS 

SINCAL



AL ANDALOSIEH MAIN





Repeat the Process – Create 24 Hour Load Profile 
for 1/11/15 AL ANDALOSIEH MAIN
• Make the necessary updates to the load profile 

spreadsheet for each circuit
• Create the load profile in PSS SINCAL
• Create Summary tab in the load profile spreadsheet, 

combine the necessary loads together
• Format the data so it is ready to be pasted into PSS 

SINCAL



MADABA SOUTH



Creating the Madaba South Load Profile

• The Madaba South load profile is based on the 
difference between the flow from Q.A.A. Extended 
NEPCO and Al Andalosieh Main 33 kV circuits

• Subtract the two currents to obtain the Madaba South 
load current.

• Per-unitize the based on the peak value
– Recall, the 0.415 kV loads are modeled based on a factor of 

their total apparent power (S)

• Open Q.A.A. Extended NEPCO load profile
• Open Al Andalosieh Main load profile



Creating the Madaba South Load Profile

• Let’s make these changes:



Generator Profile

• Solar data was not available at the time of the study
• Black & Veatch utilized the PV profiles from the 

IDECO project 
• The IDECO profiles were per-unitized so they can be 

applied to this project
• Generator Profile



Long-Term Dynamic Analysis Settings



Long-Term Dynamic Analysis Settings



Long-Term Dynamic Analysis Settings (continued)



Long-Term Dynamic Analysis Settings (continued)



Viewing Results (Graphic View)

• Option 1 – Viewing the results in the Graphic View
• Step through the results using the Results toolbar



Viewing the Results (Tabular Format)

• Option 2 – Open the Tabular View and step through 
the results:



Plotting Results in Graphic View

• Open the Graphic View:



Plotting Results in Graphic View

• Create new diagram page:



Plotting Results in Graphic View



Plotting Results in Graphic View



Plotting Results in Graphic View

• Search to the node, element, or other data set you 
wish to plot, use the left double arrows to add them



Monitoring for Reverse Power Flow at the 
Distribution Substation



Review Shadow Study Results
Long-Term Dynamics
• Compare JEPCO and Black & Veatch results using 

the 24 hour profiles we created

• Are they different?

• Discuss why…



Check Short Circuit Calculation Settings



Check Short Circuit Calculation Settings



Setting Fault Contribution from PV Inverters

• Review the Inverter 
SC Data to determine 
the SC level to specify 
for the PV inverters



Performing Short Circuit Analysis

• Select the bus you wish to fault, then:



Viewing the results (Graphic View)



Viewing the results (Tabular View)



Compare Fault Contribution with and Without PV

• Apply a 3-Phase fault at the PCC with the PV in-
service at full output 

• Verify the correct output is being provided by the PV 
inverters per the Inverter SC Data

• Remove the PV inverters and apply the same fault
• How much does the fault level at the PCC change?
• Are the results correct?
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