InstaPlan™ 2.0

A tool for planning power
system instantaneous
selective coordination
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InstaPlan™ 2.0

InstaPlan allows the accurate and quick selection of circuit
breakers based on their potential for being selective up to the full
theoretical bolted fault value on a protected circuit.

You provide information regarding utility bus interrupting current
levels, conductors, and distribution transformers. InstaPlan then
estimates fault values at multiple buses, including asymmetry,
and provides a selection of circuit breakers that are able to
deliver the required fault and instantaneous selectivity
performance.
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Full Instructions
and Assumptions
are provided
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INSTAPLAN, The Short Circuit Current Estimator &

Instantaneous Selectivity Circuit Breaker Selection Tool
Instructions and Assump ons Go To Short Circuit Estimater & Circuit Breaker Selector

Go To Introduction

Tool will estimate short cireuit currents based on defined available source fault values and various system impedances. Actual values should be confirmed using full systems analysis software. In
addition the spread sheet will prowide indication of GE circuit breaker types that fulfill the instantaneous selectivity and shart circuik requirements imposed by the system. The values displayed are RMS
Fault current walues that do not reflect Fault current asymmetn. Selectivity logic is based on the RMS value of current or the 1zt half cycle peak, inclusive of asymmetry.

Tool identifies circuit bre aker familie s that may meet the requirements. Circuit breakers are defined by frame type and size, trip size or senzar and plug size where applizable. Circuit breakers mayg be
provided in various shork circuit ratings, selectivity level used herein reflect the selectivity capability of the highest rated CB within the farmily. & lower rated CB from the same family may be used if
suitable for the application. For more exact definition of circuit breaker part numbers zee the GE catalogs or contact your GE salezman. A guide to circuit breaker nomenclature used can be found at:

Go To ¢B Nomenclature Guide

The main breaker selections include AMS] circuit breakers without an instantaneous trip. If the system being estimated has multiphe levels of ARMSICES without 10C trips you may start the analysis at
the lowest such CE,

Tool allows three types of power sources. Transformers (1), Generators [1-4 in parallel] or a defines bus.

Transformer Fault current is caloulated by the Following ormula:

I TefrrFait v Tfr FLA {v T (4 Zrerane )

14w

tolaranee /

thiz allows the user to include a transformer Impedance tolerance of 0 or 7.53¢, and a voltage tolerance of 1,5, 7.5 or 102,

Transkormer & and F are calculated by the following formuola:

X = (22 1+ R/

Ry = (27 1+ X))

this allows use of the X and F for the transformer to be added 1o X and R of conductors ta caleulate the Fault current in lower busses.

Generator Fault current and ¥ & B are calculated the same way. Only the subtransient impedance of the generator is used as this software calculates instantaneous selectivity anly.

F ault currents are caleulating the curmulative 2 and R from the source ta the bus For which Fault current is being calculated.
Tolerance from 1-10% can be added to the voltage and from 1-7.5% for conductor impedance

Smaller distribution transformers have fault current, ¥ and B caloulated in the same way except impedance tolerance is not taken into account

“IF ratios For transformers are caleulated as follows:

Substation Transformers Generators Diztribution Transformers
Size Range Size Range Size Range
From To R From To #iR From To AR
18 225 an 280 280 140 15 nza 1385

26 800 38 Hal 500 200 13 300 38

&1 000 6.2 &0 TEO 230 am &00 4.4
100 1500 3] il 3000 26.0
1501 2000 0 Diry type distribution transformer impedance and other characteristics for several
2001 2600 T4 types of GE transformers can be found in the following work sheets:
2501 3800 058 -
501 5000 Wr Go To Transformer Information

11

M) Motor contribution is caleulated at the main incoming panel. The motor contribution iz not conzidered for selectivity analysis purposes at the panel where it enters the system, since the contribution
Instructions ¢ 5C Summary £ Txfmr Main Zc Tufmr Windings 4 CE Designations
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Project reports
can be easily
printed
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Useful reference
tables are
included for
transformers
and circuit
breakers
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INSTAPLAN, The Short Circuit Current Estimator and
Instantaneous Selectivity Circuit Breaker Selection Tool
Through Transformer Selectivity

[Transformers transmit power through their windings by conwerting the primary current and voltags ta secondary current and voltage based on
their transformer tums ratio. |n & 480 ta 208 voltage transformer the secondary current is increased by the same factor by which the secondary
voltage is decreased. The factor is 2.31 (480/208). The factor may be adjusted by taps in either direction as much as 5%. This software does
not take taps into account. When a 3 phase fault occurs on the secondary side the same transformation occurs on the fault current. Hence 2
fault current of magnitude "X" on the secondary side is limited on the primary side by the transformer tums ratio. The primary current for a
secondary fault of "" magnitude will be "X/2.31". Use of taps will affect the transfarmer ratio

W oltag

0£700.58=0.5
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L groand  foudt =

Delta Wye & Transformer Ratio Factors
«Bxpressedin per unit @ the applicable Yolts
+The per unit on one side of the transformer is

related to the other side by the transformer
ratio: Vp/Vg=Ry (Frimary voltage/Secondary

e, also equal to secondary

currentPrimary current)
+480-208 Vot transformer Ry = 4806208 = 2.31
+Hence, a systemw ith 10,000A avalable as 3
phasefault current on the secondary side,
when experiencing a ¢to G fault will reflect a
fault current as follow s on the 480V side:

IO.OOOA-*EA-ES:OSS-M:ZSOM
480 231

+Net effectiswhen the main in on the primary
side and th e feeder 5 on the secondary side,
three and single phase faults on the primary
(B are smaller than on the secondary CB by
the transformer ratio and ground faults are
srmaller by the transformer ratio and 0.58 w
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W4y [M Cover { Instructions . SC Sumr

OU :nr\sldev a 3 pole CB on the secondary It ma see a3 nhase 2 phase or phase to ground fault_In a

To assure selectivity under the worst fault condition the fault type that reprasents the highest primary current must be considered

Txfror Main ), Txfmr Wi

with a tums ratio of "N"
Kl



InstaPlan™ 2.0

Download Today!

t's easy, fast, and freel

Go to:

www.geelectrical.com/selectivity
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