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Evaluating the Black Start Capacity of

a Power System

Eng. Sara Zyoud
Stock Managment Section Head

This paper presented a case study of evaluating the ancillary
service of the required black start capacity of a practical
restructured power system. Although the obtained results
show the required capacity of each power station, however
these results can be used to show the optimum locations of
black start generation at one or more power stations,
Restructured Jordanian electric power system (RJEPS) was

taken as a case study where the capacity of BS was evaluated

by using previously developed models and algorithms.

N £

Ancillary services are defined as those functions that help

grid operators maintain the reliability of the electricity system

over very short periods of time up to one day, by providing
flexibility to respond to variations in supply and demand,
as well as maintaining frequency and voltage.

The BS capacity was calculated based on the c haracteristics

of starting auxiliary loads for different power plants. The

needed BS capacity of real power (kW) is required when
dealing with supplying a power plant with its power for
starting from black out using the grid; While the needed BS
capacity of apparent power (kVA) is required when dealing

with choosing a diesel generator for supplying power plant

auxiliary loads to start from black out.

The transient and steady state load profiles of all the BS
switched loads, added together in their correct start up

sequence, will give a good indication of the kW and the

kVA requirements of the needed BS capacity.

Power plants contain induction motors, synchronous motors
and sometimes DC motors. Three-phase induction motor is
the most used type of motors in industrial applications such

as electric power plants.

Based on the National Electrical Manufacturer's Association
(NEMA) standards stipulated in the paper, one can calculate
the needed BS capacity for each power station considering
that the load profile for each starting load is divided into 2
states, the transient state, and the steady state. The transient
state involves high starting current compared to the steady
state currents. Hence for an accurate calculation of the
needed BS capacity for a power station both states must be
included as follow:

Motor Starting KVA=Motor horsepower (hp) x (KVA/hp) ., . (1.1)

Motor Starting KW= Motor starting KVA x Starting Power Factor (SPF) _(1.2)
Motor Running KW=Rated KW / Efficiency (Eff) _ (1.3)

Motor Running kVA = Motor Running KW/Running Power Factor (RPF) _ (1.4)

In c ase of sequential switching of loads, the cumulative
(kVA, kW) can be calculated as follow:

Cumulative kVA for the i step = Starting KVA|; + 251;11 Running KVA  n=(1,2... i-1) ... (1.5)

Cumulative kW for the ith step = Starting kW|; + 2:1_:11 Running KW n=(1,2...i-1) ... (1.6)

Where the cumulative kVA represents the needed BS

capacity for each power station.

The Data of the starting loads for t he power stations of
RJEPS were collected to calculate the needed BS capacity
for each one by applying Equations stipulated above, the
maximum values of kVA and Kw represent the required

power capacity of the black start for each power station.

The link of the paper on International Journal of Scientific
Research and Innovative Technology Journal :
https://www.ijsrit.com/uploaded_all_files/1928443877_q5.pdf
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