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ETAP Overview ®

S etap
* One-Line Diagram * Mode Toolbar
* Toolbar Format « System Toolbar
* Dumpster « Study Case Toolbar

* Project View * Message Log

* Project Toolbar
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Message Logger
View the latest
messages related to
ETAP Projects.

It can be expanded
or reduced.
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Mode Toolbar Format

I TEEEEEE
B (@ o

DC S..Jea

g 1!

2@l
R IE TR X
N i R

DBt

2 VNG (@0 © f
Bo <« 3@ ""
U1 [EREEER EXE

[ B <

DC L.

Opti

el

Relia.

Opti...

Star ..

Tran...

Har...

Mot...

Fo&s

c. - Workshop Notes: AC Network

ANS...

i FENEN N YD < (@ D T

Loa..

EV BN & (D 5™ o

© 1996-2009 Operation Technology, In

Slide 4



Analysis Toolbar Format

Analysis toolbars have the following sections:

Loa... @
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kY
9+

g

A
E

2
!

P

—

\5

6.
7.

—

3.
—

Run the Calculation
Display Options
Display Alerts

View the Generated Reports

. Stop the Calculation

Get On-Line Data
Get Archived Data

S etap

All ETAP analysis toolbars follow this general format.
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Run Load Flow Calculation

RCAS

Display Options

-..
-

Load Flow Alerts

Load Flow Report Manager
Stop Calculation

Get On-Line Data

Get Archived Data

Load Flow Comparator

Load Flow Result
Analyzer
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etap
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3-Phase SC Duty Calculation
1-Phase SC Duty Calculation

Short-Circuit Display Options
Short-Circuit Alerts for Buses & PDs
Short-Circuit Report Manager

Stop Calculation

Get On-Line Data
Get Archived Data
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Run Reliability Assessment Calculation

RA Display Options

RA Report Manager

RA Plots

Stop RA Calculation

Get On-Line Data

Get Archived Data
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Run DC Load Flow Calculation

DCLF Display Options

DCLF Report Manager

Stop DCLF Calculation

Get On-Line Data

Get Archived Data

- Workshop Notes: AC Network
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DCSC Display Options

DCSC Report Manager

Stop DCSC Calculation

Get On-Line Data

Get Archived Data
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Run DC Short-Circuit Calculation
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Create a New Presentation %e,ap

NS B8R X228 ["aQ sa@ - - EHufEs 808w
|Ease - &Hﬁtud}lview - |.¢".;.|Nn:urmal --||

Presentation @
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| Help | | Cancel |
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Add Elements g etap

Bus ID = (Default ID) + (A Unigue Number) = Bus + 1 = Busl
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Connect Element - Bus ?e,ap

* Place the cursor over the pin of an element (pin
appears in red).

« Drag an element and place its pin on a bus.
« Drop a new element with its pin on top of a bus.

* Buses are considered to be one long pin.
Connections are always made from elements to
buses.

* Relays cannot be connected to buses.

* Only one pin of an element can be connected to
the same bus.

009 Operation Technology, Inc. - Workshop Notes: AC Network
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_ ¢
Connect Element - Element g etap
« Place the cursor on the pin of an element. Click
and drag the mouse to the element you want to
connect. When the latter element’s pin turns red,
release the left button.

« Drag & drop a protective device with its pin placed
on top of the pin of any branch or load element.

« Drag & drop a protective device onto a connection.

 Branches CANNOT be connected to each other,
PowerStation automatically inserts a bus between
them.

009 Operation Technology, Inc. - Workshop Notes: AC Network
Slide 25



Connect Element - Element ?e,ap

 Branches CANNOT be connected to each other;
PowerStation automatically inserts a bus between
them.

 Branches CANNOT be connected to loads, utilities,
composite motors, and composite networks.

« Relays can only be connected to current
transformers (CT) or other relays.

 You CANNOT directly connect two buses with a
connector or current transformer.
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Connect Element - Element ge,ap

Cablel?
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The Remote Connector g etap

Bu=7’
4.1 EV

o &
TG [CL1]

[ Bus7[CL1]
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Insert Protective Devices g etap

Example
A Circuit Breaker and Fuse are Inserted Between Busl and T1
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Move From Dumpster ge,ap

* Elements can be moved from the Dumpster
Into the one-line diagram with the same IDs
by two methods:

— Right-click on the one-line diagram and select
Move From

— Click on Edit on the Menu Bar and select Move
From

© 1996-2009 Operation Technology, Inc. - Workshop Notes: AC Network
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Move From Dumpster ?e,ap

 Rules:

—Move From Dumpster can be done only In
Edit mode when Base Data is active.

—Move CANNOT be done if there are no
Cells (element groups) in the Dumpster.

—When you move a Dumpster Cell to the
one-line diagram, the desired cell needs to
be active and it gets deleted from the
Dumpster after being moved.
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Move From Dumpster ?e,ap

 Move any Dumpster Cell you desire by making it
active from the Dumpster presentation

 Entire contents of a cell are moved

 Move any Dumpster Cell into any Composite
Network (cannot move cells that contain buses and
branches into a composite motor)

 Sections 1 and 2 of the Remote Connector must
be moved from the dumpster at the same time

* |Ds of the moved elements, along with the
connections, status, and properties are preserved

009 Operation Technology, Inc. - Workshop Notes: AC Network
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Creating a Project fge,a

Thinking Power

Enter four new elements into the one-line diagram and proceed
to enter the input data for each element

% OLV1 (Edit Mode) ][ -E )
Ul
0 MVAsC
W Power Grid
: 1250 MVAsc
Busl X/R =120
0 kv

Bus kV Rating

Transformer T1
Bus1=13.8 VVLN glmm 20 MVA
Bus 2 = 4.16 WT““ %Z=6
Bus?2 X/R =17
0 kv
Lumped Load
@ 5 MVA
Lol % PF =80
0 MVA Rated kV=4

70% Motor Load

© 1996-2009 Operation Technology, Inc. - Workshop Notes: AC Network
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| OLV1 (Load Flow Analysis) [ol& ==
*| getap
Ul Thinking Power
Once all the elements have been 1250 MVAsc
connected and the input data has Ry
been entered, you may proceed
to run a Load Flow Calculation. Busl 4077, q0%
13.8 kv 33133
¥4077
33133
T1
WA 00 MR
Al 6 32
BusZ
4.16 kV 9%
¥4072
13054
Y
Lumpl
5 MVA
4 kv
7™ b
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7| OLV1 (Load Flow Analysis) = | | =™

Ul -
1250 MVASsc » .
*Enter four more elements into the - ‘
one-line diagram. Busl
*Extend the size of Bus2 13.8 kv
*Proceed to connect them and enter -
the required LF data.
T1
wAAAL a0 MR
T Ty 6 =7
Bus2
4.16 kv
Cable
NEC EPR 133% Cablel 57
5.0kV Mag Lumpl
3/.C CU Transformer T2 > MVA
Size=4/0 - 4 kv
Length=200ft MVA= 1
gth= u«./Lu . Typical %Z & X/R
Bus kV Rating 0 MVA
Bus3= 4.16 T 0 2z
Bus4=0.480
Lumped Load Lump2
& MVA= 0.5
Lump2 %PF=85
0 MVE Rated kV = 0.46
0 kv 50% Motor Load L
o Pk
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5| OLV1 (Load Flow Analysis)

=0 Fol|F%
Ul A|
1250 MVAsSC W
<% S etap
Once all the elements have
been connected and the input Busl 4925  ,q0%
132.8 kv 13747
data has been entered, you e
may proceed to run a Load 53747
Flow Calculation. T1
AN 20 MVEA
YN Ty 6 27
Busz
4.16 kv 98 .2%
¥351 Y4067
i582 33050
Cablel 6;5
Lumpl
5 MVRL
4 kv
T2
1 MVA
YYYT 5,175 %%
Busd B39 -
0.48 kV |4j520 oa.%%
¥539
1520
\VJ,
Lump2
1 MVEL
0.46 kV
4 [ r
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7 OLVL (Edit Mode) o= ]
Ul .
1250 MVAsc
7 S etap
Busl
13.8 kv
T1
Kﬁ 20 MVA
6 %% « Extend the length of Bus?2
Bus? towards the right side.
4.16 kv
Cablel
v 3200 ft @ Genl
1-3/C 4/0 Lumpl 0 MW
Bus3 5 MVA
4.16 kv @ Genl
T2 ing:
A Rating:
YY1 5 g5 25+ Add a Generator Genl S MW
« Rotate Gen1 180° using Voltage Control
Bus4 <SHIFT+R> %PF =80
0.48 kv : :
—_ « Connect & proceed to enter Generation Category:
required input data for Load Design
Flow MW =5
@ Qmax =5
Lump?2 Qmin=1
1 MVA
4 3
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7 OLVL (Load Flow Analysis) =N E=R(F==)
o1 4
1250 MVAsc

<% ‘i efap

Thinking Power

Busl 4; 4100%
13.8 kv 472

Tl
20 MVA
YYYY g oeg

Bus2 41
4.16 kv 432 4100%

861 ¥4098 45000
3589 33073 313660

g Cablel @

Lumpl
5 MVA
4 kv
T2 Genl

A 1 MVA 5 MW
TYYYTY 575 3%

Bus4 850 5
0.48 kV |4j527 95.8%
¥350 o)
3527 * Once the Generator has been
@ connected and the input data has been
Lomp2 entered, you may proceed to run a Load
1 MVA Flow Calculation.
0.46 kV

4
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= E =

5 OLVL (Edit Mode)
U1
1250 MVAsc
1. Extend the length of Busl
Busl towards the right side.
13.8 kv
Tl T3
AL o0 wvA WA 50 v
Yy
0 %2 Ty 6 &7
Bus2 Bus7
4.16 kv 4.16 kv
) §Cab1e1 gt:ahlez
Lumpl Genl Lump3
5 MVAR o MA Bus3 Busb 5 MVA
2. Copy elements T1, Bus2, oo T2 o
1 MVA 1 MVA
Lumpl, Cablel, T2, Bus4 YYYY g g5 e VYN £ og5 g
and Lump?2.
Bus4 Bus5
0.48 kv 0.48 kv :
3. Move elements from 4. Insert a normally open Tie
Dumpster and connect Breaker between Bus4 and
them to Busl. > Busb.
NO
Lump?2 Lump4
1 MVA 1 MVA

4
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Thinking Power
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£ OLVL (Edit Mode) [ [ ]
Ul i v
1220 MVAsC o Rubber band both branches connected to Bus2 and Ci etla
BUS7 i - Thinking Power
e - Cut all the highlighted elements.
T1 T3
AL 90 MVA A 20 MVA
Y 6 sz N 6 3%
Bus2 Bus7
4.16 kv 4.16 kv
&)
@ - &
Lumpl cenl Networkl Lomp3
> MVA 5 MW 5 MVA
7] OLV1=>Networkl (Edit Mode) o[ =] ]
Bus2 Bus7 i
. @_ _@
* Insert a Composite Network and connect between Bus2
and Bus7. SCablel 'St:able2
* Open the Composite Network and move the elements s s
from the dumpster into the Network1 window. i, »
- Connect the cables back to their original buses. e LM L
Bus4 Buss
0.48 kv 0.48 kv
é o
Lomp2 o
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Thinking Power

7| OLVI (Edit Mode) [E=N[ICR[Ex ? eta

Ul
1250 MVAsc
* Insert High Voltage Circuit Breakers at the indicated
Busl [] locations.
13.8 kv
T1 T3
MAAAL 20 Mva AAAY 50 MyA
Y'Y 6 %z YN ¢ ey
Bus2 ] Bus’
4.16 kv 4,16 kV H]
L]
’_I_
&
@ —
Lumpl Genl Networkl Lump3
5 MVA 5 MW 5 MVA

* Insert Low Voltage Circuit Breakers inside the
Composite network and place them before the
Lumped Loads.

4 L
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B o tanor)
= ot Orelrw Duxy sy
+ [Pt Pan
« D) ResyOogram
« D% 11
o D) Smadonon 2
« ) Saady Vew A
+ D Sy Morvor
« DZ0wyam

®
v etap
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Study Conditions

S etap
 Different Operating Requirements ‘

i oLv1 E Siolx T -Iojx]
L ;l L ;|
Yf 1500 MVa=e _I Yf 1500 MyaAsc _I
TA8TkW 1a3kW
Z230%9kwvar 427k r
* 1'00!95 ¥ wa 10‘096
Y748 7kW Y163kW
230%kwvar 427 kvar
IENE NPT ettt 1
Y ap wva YUY 30 mva
99 - 4% 99 .9%
Y72 kW
—0dlkvar
Generatorl Generatorl
SFeederE ®1EI M SFEEderE @10 M
% 100%
5000kW 99 .4 6764k | 12376kW
Bus3l ] A 000kvar Eus3 2412 kvagh oS kvar
% 13.8 kv T T % 13.8 kv
1348kw |*¥4 2241w Y1363KW (Y4240KkW
A9 kwvar| 2620kvar T21lkvar| 2e3akvar
—_ ZZ Eus3 —— EZ Eu=3
2. R N
o sty |lum il
Generator 1 in Voltage Generator 1 in Swing Mode

Control Mode
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Study Conditions

Different Loading Conditions

i OLY1==Networkl

Subb

Cablez ‘5

A TR
ey §OMWA

STy EOMUTA
LYVBus="7 1Lk rl % LYEBu="7 451n 2’%
o.48 =Y v 4lkvar 91 A 048 K 4/ 0kvar 9 x

N77kW [Y7ekw (Y17 1kW 142kw  |Ye6lkw Y13 7kW

Plkwvar | 37kvar | l06kvar GZ2kwvar | 46kvar | 85kvar )

W/ v
MorOpWalwel 2tload?Z Lump loadl MtrOpWalwel S2tLoadz Lunp loadl
150 HP 100 EWVA Z00 EWVA 150 HP 100 kWa 200 kWA
LVEU= LYET=
<] | ' K 2

i OLY1 ==Metworkl

? Thinking Power

Zubkt

Cakhlel ‘5

efap

Summer Loading
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Winter Loading
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Study Conditions

etap

Thinking Power

Different Configurations

Configuration
Bus | -, SMvar

L
1500 Myk=sc
i?.EMW : [j‘

K |7 S |qﬁpHNDmml v]
2. 3Mvar
A TL

STy 300 MTR

0. GMW
-0.7Mvar

Generatorl

2 10 MW
Feederz @

S
14Mvar

1

Bus=3 |

13.8 kY n n
1. 3MW 4 2MW
0.7Mvar 2. 6Mvar

—_ =z
Bus3
Bu=1l0
T4 13.8 kW T
b 4, 2MW
o 2. BMvar

Configuration Normal

© 1996-2009 Operation Technology, Inc. - Workshop Notes: AC Network

Ul
i 1500 MVasc
11. 5MW

Bus 45, 3Mvar
KV Y11, MW ‘ Configuration @‘

8. 3Mvar
|| | Gen0FF -|

b e T
Ty 300 MR

-gFeederE

Bu=3
12.8 EW

3. 3MW
2Mvar

22
Bu=3

Bu=10
1y L3-8 KV
LA, *3.3MW

2Mvar

Configuration GenOFF
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Study Conditions

®
S etap
 Different Engineering Data ’

O 0| CEUSSSSsss .ol
= Ul
——— Ul
1500 MVAsc 1500 MVAsc
¢E1 [
cB I::l Main EBu=
Main Bus 14,5 1y
34.5 kv  — r—
T1
L N
b A A L ey, 0 MVA
oy, A0 MR o 32
T %2
‘ Hfmrd
i 15 MWFA Ffv
ll_l 3 4 ll i v
Revision Base Revision Sub2a Mod
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3-D Database getap

Presentations Configurations

Symbol & /} B, Fuse, Switch,
Annotation oad, & Motor
Visibility, Status
Location, \

& Size Q

Properties

Nameplate,
Rating, Loading,
Settings, Dimension, etc.

Base & Revision Data

© 1996-2009 Operation Technology, Inc. - Workshop Notes: AC Network
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Presentations

Symbol &

Annotation
Visibility,
Location,
& Size

i Relay Yiew

uuuuuuuuuuuuu

© 1996-2009 Operation Technology, Inc. - Workshop Notes: AC Network

nnnnnnnnnnnnn

3
3
}:

S

0 CT i _’ljl
¢ One-Line Diagrams

¢+ Impedance Diagrams
+ Relay Diagrams

* Physical Diagrams

¢ Study Diagrams
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Ul

i 1500 Mihsc
7. 5SMW

Bus | 2. 3Mvar

wo (V7 5um
2. 3Mvar

LR |
v 30 MVA

Config Toolbar NE |
INormaI 'I

0., 6MW

-0.7Mvar
Ceneratorl
10 M
gFeederZ
SMW
Eus3 [ 4Mvar

12.8 kV T T
1. 3MH 4. 2ME
0. 7Mvar 2. 6Mvar

ZE

UL
i 1EO0 MWAisc
11. 5MW
Bus |, 8. 3Mvar

=¥ Y11, 5mw | Config Toolbar k|
8.3Mvar Iﬁ
S GenOFF

R 30 MWA

-

f Feederz
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Configurations

CB, Fuse, Switch,
Load, & Motor
Status

etap
Thinking Power p
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T _oix|

[Base (=1 <% Te00 wvasc Q etap

“E1[]

Main Bus
34.5 kv

19597 Mod.
Mew Sub 3
Rewvizion 4
Rewvizion 5
Fewvizion B
Rewvizion 7
Rewvizion B
Fewvizion 9
Rewvizion 10
Rewvizion 11
Revizgion 12
Rewvizion 13
Fewvizion 14

Revizion 15
Sub 2b Mod.

Tl
1500 MVA=c
CE1l

Main EBus
24,5 kv

T1

R
ey, 20 MWA
9 ==

Properties > £

Nameplate, )
Rating, Loading,
Settings, Dimension, etc.

Base & Revision Data
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User Access Management

Group 1 Functions

®
s etap

Move Elements Select Accesslevel x|
Change Element Size Praject File WwikShopEi2
Change Element Symbol User Name Etapuser
Change Element Orientation ~Acoess Level
€ Administrator

Edit Engineering Properties ¢ PppciEdii O Browe
Change Operating Status (" Base Editor " Librarian
Hide or Show Protective Devices & B raEd ® Cediele

) " Checker " Dperatar
Autoroute Connections
Change Bus to Node Symbols Help | | Eancell

Purge Data Revisions

Merge Data Revisions to Other Revisions
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User Access Management

Select Access Level L;'
Project File Wik ShopE#Z
Uszer Mame Etapuzer

—Access Level

€ Administrator
& Project Editor O Browser
" Baze Editor " Librarian
" Revizion Editor " Controller
" Checker " Dperator

Help | Eann:ell

© 1996-2009 Operation Technology, Inc. - Workshop Notes: AC Network

v etap

Group 2 Functions
Add (Drop) Elements
Cut (Delete) Elements to Dumpster
Copy Elements from Dumpster
Paste Elements from Dumpster
Move Elements from Dumpster
Connect Elements
Purge Elements from Dumpster
Re-sizing Elements (UGS)
Merge Data Revision to Base Data

Graphical Adjustment of STAR
Views

Slide 52



User Access Management ge,a

Select Access Level

Project File Wik ShopE#Z
Group 3 Functions
Uszer Mame Etapuzer .
Change Phase/Ground mode in
—Access Level St ar V| ew.
€ Administrator
& Eroieet Editor ® E Compute Time Difference in Star
" Baze Editor " Librarian View.
" Revizion Editor " Controller View Alerts.
" Checker " Dperator View Device Setting Reports.

Help | Eann:ell
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User Access Management ge,ap
Project Editor '

Can Cannot
Change Change

User Access Management AN cclect Accesslevel x|

Library Data

Help ‘ k. “ Cancel

Project Data / Defaults X Project File T
Base Data X
Uzer Mame Etapiger
Revision Data X s Level
€ Sdministratar
Group 1 Changes X
¥ Project Editor £ Browser

Grou p 2 Chan g es X " Base Editar " Librarian
Grou P 3 Chan ges X " Revision Editar " Controller
Configuration Status X © Checke ¢ Dperatr

X

X

Library Path
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User Access Management

Base Editor

User Access Management
Project Data / Defaults
Base Data

Revision Data

Group 1 Changes

Group 2 Changes

Group 3 Changes
Configuration Status
Library Data

Library Path

© 1996-2009 Operation Technology, Inc. - Workshop Notes: AC Network

Can

Cannot

Change Change

X X X X X X X

®
s etap

electAccessLevel
Project File Witk ShopEsZ
Uzer Mame Etapuzer
—Aocess Level
€ Administratar
" Project Editor " Browser
@ Base Editor O Librarian
" Revision E ditar " Controller
" Checker " Operator

Help | Eann:e||
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User Access Management

Revision Editor
Can

Cannot

Change Change

User Access Management
Project Data / Defaults
Base Data

Revision Data

Group 1 Changes

Group 2 Changes

Group 3 Changes
Configuration Status
Library Data

Library Path
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X X X X

X
X
X

®
s etap

Select Access Level
Project File Wik ShopExZ
Uszer Mame Etapuzer

—Access Level

" Checker

(¥ Revizion Editor (" Controller

€ Administrator

(™ Project E ditar " Browszer

" Base Editor " Librarian

" Operator

Help

‘ ak. “ Cancel
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User Access Management

Checker

Can

Check Change

User Access Management
Project Data / Defaults

Base Data X
Revision Data X
Group 1 Changes

Group 2 Changes

Group 3 Changes — Can Change
Configuration Status

Library Data

Library Path
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Cannot

X

X X X X X

X X

®
s etap

Select Access Level B
Project File Wik ShopEHZ
Uzer Mame EtapLiser

—Access Level

€ Administrator
" Project Editor " Browser
" Base Editar " Librarian
" Revizion Editor " Cantraller

Help | Eann::el|
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Circuit Arrangements 39,3,,

« Radial System
* Loop System
* Primary Selective System

« Secondary Selective System

© 1996-2009 Operation Technology, Inc. - Workshop Notes: AC Network
Slide 58



Radial System

« Simple or Expanded Radial

— Inverted tree
— No duplications T

— Least Expensive

AL
Y

3¢

— Simple in operation

— Easy to analyze )

i/«
N

Qi
<
Qi
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v etap

i
) )
\>)\> \D)\DI
LED T
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Loop System

* Interconnected / Open Point

© 1996-2009 Operation Technology, Inc. - Workshop Notes: AC Network

Loads are tapped of the loop
Loop could be open or closed

More difficult for analysis

Reliab

e

?

g etap
7
T 1
) )
[
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Primary Selective System ge,ap

« Each transformer is supplied by two sources

* Normal operation is to supply half the load
from one source

« Manual or Automatic transfer of load

« Recommended
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Thinking Power‘

>4
ge

.
e
——oO

— o P
e

[ ]

Q N
(D
o

Primary Selective System
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| Q
Secondary Selective System setap

« Each load can be supplied from either one of
the transformers

* The tie breaker is usually normally open

* If one of the transformers Is out of service,
the tie breaker Is closed and the total load Is
supplied by the remaining transformer

* Very reliable system
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