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ADVANCED SINGLE-PHASE POWER FLOW PROGRAM

TUTORIAL

Most large power networks are three phase, but sometimes a single-phase transformer may be
connected either phase-to-phase or phase to ground to serve an isolated single-phase load.

One needs to mention that single-phase transformers are commonly used in residential areas and within
commercial buildings at 240/120 V, in USA or 400/230 in Europe. To provide the dual voltage in the
secondary side, the transformer secondary is center-tapped and center leg grounded (some times known
as Scott connection). This transformer is called single-phase mid tap transformer.

Loads rated 120 V or 230 V are connected from the “hot” wire to the ground. Heavier loads requiring 240
V or 400 V are connected between the two “hot” phases (or phase-to-phase connection). However,
short-circuits can occur between the two hot phases or a hot phase to ground.

This Tutorial will illustrates the EDSA Advanced Single Phase Power Flow program capabilities, and the
instructions for creating a single-phase network and performing the load flow analysis.

1 Program Capabilities

The EDSA Advanced Single Phase Power Flow program (EASPPF) is an advanced and
robust algorithm, which incorporates state-of-the-art solution techniques applicable to large
and complex systems. The EASPPF program is equipped with an easy to use graphical
interface. EDSA Advanced Single Phase Power Flow allows load flow analysis on a single-
phase network, which is:

o tapped from a three-phase network with a line-to line or line-to ground connection to the
utility bus;

o tapped from a single-phase utility source with 2-poles;

o tapped from a mid tap transformer;

The program’s modeling capabilities include:

e Generator Local/Remote Bus Voltage Control.

Three solution techniques: Newton-Raphson Fast De-coupled, Advanced Gauss Seidel,

and Relaxed Generator Reactive Power (Q) limits.

Bus types can be defined as follows: “out of service”, “load”, “generator”, or “Swing Bus”

Multiple Swing Busses/Co-Generation Units

Multiple Independent Islands

Generator models can have different modes of operation: “fixed power output”, “fixed

active power & control voltage at the terminal or at a remote locations”.

o Transformers with fixed tap, voltage control, phase shifter (active power control), and
reactive power control.

¢ Transformers can be equipped with Under Load Tap Changers for local and remote bus
voltage control "ULTC".

e SVC “Static-Var Compensation” and Shunt capacitor and reactors can also be modeled.

¢ No bus-numbering limitations.
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1.2

The Program output includes:

e Bus voltage and angle.

Reactive power, terminal voltage and remotely controlled bus (if any), power factor for
generators.

Active, reactive power flows and flow power factor through branches.

Line and total system losses.

Total Generation, Consumption, Losses, and System Mismatch

Voltage Violations report vs. user-defined values.

Line Loading Violations vs. user-defined values.

Solution Methods

Given the data of a power system (cables, transformers, lines, generation and loads, etc.) a
power flow program computes (solves) for voltages (voltage magnitude and phase angle)
and power flows through lines, cables, transformers, etc.

There are a number of solution techniques that can be used to solve power flow equations.
The EASPPF program also incorporates a number of solution methods. Each solution
technique has its own merits and disadvantages.

Two popular solution techniques are Gauss-Seidel and Newton Raphson method. The
Newton Raphson method itself has a number of variations (Decoupled, Fast Decoupled).
The Gauss-Seidel method is slow in convergence but effective for radial (not heavily
meshed) power systems. In this method, voltages within first few iterations approach their
final values, but it takes quite few iteration to eventually converge to final solution.

On the contrary, the Newton Raphson method is slow to get close to final solution but once
near the final solution it requires just a few iteration to arrive at final solution. This suggests
that it may be beneficial to start power flow solution with a few Gauss-Seidel iterations and
then switch to Newton Raphson method. The EASPPF offers the following solution options:

Gauss-Seidel,
Newton Raphson;
Fast Decoupled
Newton Raphson.

It is also possible to choose the option of relaxing generator reactive power limits with any of
the above solutions. EDSA Advanced Power Flow program also provides an option to start
solution with a number user specified iterations of Gauss-Seidel before starting Newton
methods

Choosing A Solution Method

Different solution methods (after it converged) do not offer any advantage over each other in
the degree of solution accuracy. In selecting a solution method, the following procedure is
suggested:

1) Start with “Newton Raphson - Fast Decoupled” solution technique. Do not try to solve the
problem with extremely small solution tolerance

2) If the solution does not converge examine the solution iteration report by choosing
“LogInfo”.
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EASPPF is capable of handling power systems with multiple islands. Of course if an island to
have voltages, it must have at least one active source (generator). At least one of the
generators in each island must be assigned as “Swing/Reference” bus. If an island does not
have any active source,

the program will set the voltages within that island to zero. If an island does have at least one
active source but none of the active sources in that island is assigned as “Swing”, the
program will automatically assign one of the active sources to be the “Swing” for that island.

2 Required Data for Performing a Load Flow Study

A significant part of the preparation of a Load Flow Study is represented by single-phase
network modeling. This consists of getting the one-line connection diagram, getting the
network component impedances and source impedances.

The following data are required:
e Single-phase one-line connection diagram. The diagram should indicate Bus ID, bus
voltages (line-to-line, and line-to-neutral), connection type;
e Transformer Input data:
o Transformer short circuit impedance %Z and X /R ratio, or %R and

%X , or R and X in per unit;
o0 Primary voltage line-to-line and line-to-neutral,
0 Secondary voltage line-to-line and line-to-neutral,
o0 Transformer KVA.
e Cable Input Data:
o0 Cable size and type;
o0 Cable length;
0 Cable R and X per unit length, or in per unit;
o0 Duct type;

e Motor Input Data:
o Motor ratings ( Amps or KVA, or HP, and %Efficiency and %Power Factor);
0 Motor line-to-neutral rated voltage;
0 % sub transient reactance (equals to Motor Full Load Current divided by
Motor Locked Rotor current times 100) and X/r ratio, or R and X in per unit;
0 number of poles;

e Generator Input Data:
0 Generator rating in KVA;
0 % subtransient reactance and X/R ratio or R and X in per unit;
0 Generator nameplate voltage, line-to-neutral.

e Utility Input Data:
0 Fault contribution in KVA and X/R ratio;
o Utility rated voltage, line-to-line, or line-to-neutral.

2.1 Advanced Single -Phase Power Flow Program Dialog Windows

Start the EDSAT2K program and either select a new file or open and existing file.



Advanced Single Phase Power Flow \@ Ensn

Check the EDSA Master File Editor; the user should be in the AC 1 Phase network type. While in
the AC 1 Phase Network, the single-phase catalog will be automatically opened.

The followings are the symbol Dialog Windows, the user works with:

2.2 Utility Dialog Window:

EDSA Job File: 1PH_FAANEYY Bus UTILITY 16 of 16 = X
@ b Fil (16 of 16) &
— Connection Information Lltility Bus —Woltage
Name [DTILTY .
I - System KM I 41570
D [UTILTY ity Ve
Actual Operating | 4157.0 IVDIts j
|

— Dperating Status

Phases I - l
On

Utility Type _l

" Frequency Temperature——

Description | Shart Circuit | Load Flow | Installation

r— Optional Description

Mor-Essertial Essential  Critical Stand-By [ Maintenance Schedule
1 1 1 1

] [« | July. 2001 [ |
Categary I 'l Sun Mon Tue Wed Thu Fri Sat

Motes: 24028 X% 27 2 X 0
12 3 4 85 & 7
8 9 10 11 12 13 14
15 16 il 18 19 20 21
22 23 2 2% 2% 27 28
23 ;0 AN 1 2 3 4

Ll

Serial Mumnber

Description

oK. I Cancel

I Enter Bus Mame

Utility Connection Information: Bus name and utility type the user needs to introduce. The
user can input up to 24 or 36 characters for the Bus name, as it has been selected by the user in
the EDSA Master File Editor — Name management (see the picture below):
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B AEE|

Branch Defaultz ] kare Branch Defaults ] File Locations ]
General | Metwork Settings | Wishbiity | More Vishilty |
Scenarios Name Management l Bus Defaultz ]

4

Bz and Branch Mame Manaosment

Default Firgt Buz Marne (0001 Increment |1
Buz Mame Prefix [may be blank] Ii v Auto-Mumber Dz
Hame Length
i
24 Characters 36 Characters

Mame Caonstruction when Faszting Duplicate Mames

= - Anpend Separator String + Letter
- Append Separataor String + Murmber

Separator String [may be blank)]
Firzt Murmber to &ppend |1

[nizrement |1

] | Cancel

Bus Name management:

Utility Type: this is the type of the connection network point. To this point the single-phase
network is connected to the Utility. The connection network point may be:

e 3-phase network type;

e 1-phase network type.

Utility System Voltage:

If the Utility type is 1-phase network, the line-to-line voltage is given;

If the Utility type is a 3-phase network, both the line-to-line and line-to-neutral voltages are
given, in either volts or KV or in per unit.

Utility Short Circuit Information Tab:
Provides the Utility fault contribution to the connection point. It is given in KVA, MVA, Amps or
in per unit.
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Utility Load Flow Tab:
Provides the Utility Actual Operating Voltage, Utility Type (3 phase or 1Phase), Utility Status
(ON or OFF). The Load Flow may or may not include the power Source Impedance.

{5} EDSA Job File: 1PH_FAANEW Bus UTILITY {16 of 16} =1
— Connection Information Lltility Bus —Woltage
Mame I_ITILIT"T"
- Syztem Ky I 41570
D [OTILITY Wty Type
- 3Phasze Actual Operating | 4157.0 IVDIts j

= - | Phaze

— Dperating Status

Phases I A l
On

Utility Type _|

" Frequency Temperature——

Description | Shart Circuit - Load Flaw | Installation

Include Power Source Impedance
e
Mote:
Mot used in mator
starting Load Flaw
Simulatios.
= - plone

oK. I Cancel

I Enter Bus Mame

Include Power Source Impedance: This option allows the user to include or not the power
source impedance.



Advanced Single Phase Power Flow

& EDSA Job File: 1PH_FAANEW Bus UTILITY

Connection Information

Ukility Bus

Mame [UTILITY

Phases -

Inztall Man-Hours Cost

Diirect Man-Hours to Install

thiz equipment; |00

ID JUTILITY

Description | Short Circuit | Load Flow

LUtility Type
- 3 Phasze

= — | Phaze

Installation

P an-Hour Connection Cost

Direct Man-Hours to Connect

thiz eguipment;  |.00

(16 of 16)

Voltage

Operating Status
On

Testing Man-Hours Cost

Direct Man-Hours to Test

thiz equipment: .00

Swyatern Ky 41570

Actual Operating

4157.0 Walts -
Frequency Temperature

Cancel

Enter Buz Mame

Utility Installation Tab:
Provides information on Installation Man-Hours Cost, Man-Hours Connection Cost and Testing
Man-Hours Cost. This information is for document purposes, and however these fields can be

left blank.
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2.3 Feeder Dialog Window

As the network is a single-phase network, both the phase/hot and return feeder information are
required. Type, length, R and X of each feeder section need to be input. The hot and return
feeder input data are provided separately. However, these data may be different, and they
should be provided by the EDSA user:

@ EDSA Job File: 1PH_EAANEW Branch From UTILITY. To T1_PRIM :1 {15 of 15)

Branch Mame ||_|TILITY -+T1_PRIM Feeder Phazes -
Connection Infarmation [iata Entry Format
Hat Wwire . &
Ly | | From [UTILITY Ta |T1_PRIM Circuit |1 ¥ Actual Values
E xisting Connection Status Marmal Connection Status " Per Unit
Cable Length 10 Feet
Wumber of Cables [1 = - Clozed - Romally Clozed
Bt Wire - Open - Mormally Open
Lib
ibrary ﬂ i
Cable Length 5 Feet
Mumber of Cables |1
— Cable Frequency B0 Her [ Temperature Insensitive
Deseription ] Short Circuit | Load Flow | Installation
Optional Descrption
Maon-Ezzertial - Ezzential Critical Stand-By Maintenance Schedule
I I I 1
i [ 4 | July, 2001 s |
Categary - Sun Mon Tue wed Thu Fri Sat
Motes:
1 2 3 4 & B F
‘ 8 9 10 11 12 13 14
15 16 &R 12 19 20 21
Part Mumber | 22002 0 X\ XX OO
29 30 3
Manufacturer |
Serial Number | Size

Cost |.00 Wwheight |.00 Description |CABLE £
EditLiblal_l,l| SavetoLiblal_l,l| ok | Cancel

The feeder dialog windows has four tabs:

e Description tab;
e Short circuit tab.;
e Load Flow tab.;
e Installation tab.

Description tab is for document purposes, and the fields could be left blank.
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| EDSA Job File: 1PH_FAAMEW Branch From UTILITY To T1_PRIM :1 (15 of 15)

Branch MName ":LITILITY -+T1_PRIM Feeder Phazes -
Connection [nformation Data Entry Format
Hat ‘wire . &
Library | j From |UTILITY To |T1_PRIM Circuit |'I + Actual Values
Ewisting Connection Status MNaormal Connection Status " Per Unit
Cable Length 10 Feet
Mumber of Cables |1 = - Cloged = - Momally Closed
Freturn Wire - Open - Maormally Open
Liks -
ibrary J W
Cable Length 5 Feet
Mumber of Cables |1
— Cable Frequency B0 Her [ Temperature Insensitive
Description  Short Circut ] Load Flow | Installation
Hat Ywire Impedance at 25.0C
R OhmsA1000 |BEO20 # Ohms1000 |0.06880
Return 'wire Impedance at 250 C
R OhmsA000 |.BE020 # Ohms/1000 |0.06380
Shart Circuit Analysis Temperature  |25.0 [ ATS

Edit Librar_l,l| Save to Library | (] 4 | Cancel|
|

The short circuit tab: both the hot wire impedance and the return wire impedance has to be
introduced by the user at the selected short circuit analysis temperature.
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& EDSA Job File: 1PH_FAANEW Branch From UTILITY To T1_PRIM :1 (15 0f 15)
Branch Mame |LITILITY -=T1_PRIM Feeder Phazes -

T Connection Information [ata Entry Format
L_bc't ”e| ] From [UTILITY To [TI_PRIM  Circuit [1 & dotusl Values
ibrary -
E xisting Connection Status Mormal Connection Status " Per Unit
Cable Length 1a Feet
Mumber of Cables |1 P - Closed - Mamally Closed
Fiatur Wire - Dpen - Mormally Open
Libw
ibrary j G
Cable Length 5 Feet
MNumber of Cables |1
Cable Frequency |B0 Her |7 Temperature Insensitive
Description | Short Circuit Load Flow llnstallation
Shunt Charging Capacitance - — Active Optimal Power Flow Settings
— - Mhas 1/2 Total Shunt — Real part .0ooooooo Mhos
K Rating (4]
- mFarad  1/2 Totaly Shunt  Imaginary part 00000000 Mhos
Cable Resistance and Feactance at 250 C Include N-1 Security
R Okrns/1000 |.B6020 # OhmsA1000 |0.06380 4 4
Load Flow Analyziz Temperature
Rated Temperature |2- 75 [C)1E7 [F] -
M aterial — 125 00 C - 100
— 1 Copper Z 4o Cabledmpaciy Rating [15000 - ;g
-7 =%
- Alurninum — 5 —0

Edit Librar_l,.l| Save to Library | ok | Eancel|

Load Flow Tab.: if requested the feeder shunt parameters can be entered, either in Mhos or
MFarad.

Feeder material, resistance and reactance are also displayed. Rated temperature, and Cable
Ampacity are also selected here by the user. Load Flow Analysis temperature is displayed.

10
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& EDSA Job File: 1PH_FAANEW Branch From UTILITY To T1_PRIM :1 (15 of 15)

Hat \wire

Branch Mame |UTILITY > T1_PRIM

Phazes -

Cannection [nformation

Librany |

MNurmber of Cables |1
Returm wire

Cable Length 10

Existing Connection Status

Library
Cable Length 5
MNumber of Cables |1

Install Man-Hours Cost

Length 10
Factar .0a

Factor Range: 0.00 to 30.00
hours/foot ta instal

Direct Man-Hours to Install

o

Length « Factor

thiz cable:

Feeder
Bl From [UTILITY
Fest
= - Clozed
- Open
=
Feet

Description] Shart Circuit] Load Flow  Irstallation ]

td an-Hour Connection Cost

Cables/phase |1
Factor |.00

Factor Range: 0.00 to 100.00
hours per cable

Direct Man-Hours to Connect

this cable: .aa

# cables/phase » Factor

To |T1_PRIM

- Mamally Clozed

- Momally Open

Cable Frequency |E0

Testing Man-Hours Cozt

Cables/phase |1
Factor {.00

Factor Range: 0.00 to 30,00
howrs/cable to test cable

Direct Man-Hours to Test

this cable: .aa

# cables/phase # Factor

Circuit |1

Marmal Connection Status

[ ata Entry Farmat
(v Actual Values

" Per Unit

[ Temperature Insenzitive

Edit Librar_l,l| Save to Library |

]

Cancel

Feeder Installation Tab:
Provides information on Installation Man-Hours Cost, Man-Hours Connection Cost and Testing
Man-Hours Cost. This information is for document purposes, and however these fields can be

left blank.
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2.4 Bus Dialog Window

The bus voltage magnitude depends on the way the single-phase network is connected to the
utility. If the single-phase network is connected L-L to the Utility, then the bus L-L voltage is

displayed, otherwise the L-N voltage is displayed.

& EDSA Job File: 1PH_FAANEW Bus SW1_PRI (% of 16)

Busz Bar Voltage

Connection [nfarmation

Mame |Sw1_PRI
| = System Ky 1200
I |5Ww1_PRI
Phazes -
Operating Statuz Frequency

Description ] Installation]

Optional Description
Maintenance Schedule

Mon-Ezsential  Essential Critical Stand-By
1 I I 1
i [« | July, 2001 [y |
Category - Sun Mon Tue Wed Thu Fri Sat
MNotes:
1 2 3 4 a3 B 7
| g 5 10 1M 12 13 14
15 16 @k 18 19 20 A
Part Mumber 20023 M & X X oM
22 30 A
M amufacturer
Serial Mumber
Cagt .00 Wwhaight .00 Description

=  E=N =l

Temperature

Cancel

| Enter Bus Name

There are two tabs:
e Description tab;
e Installation tab.

Description tab is for document purposes, and the fields cab be left blank.

12
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&} EDSA Job File: 1PH_FAAMEY Bus SW1_PRI [ of 16)
Connection Infarmation Bus Bar “oltage
Mame |[SwW1_PRI
| = Swsterm Ky 1200
I |5%w1_PRI
Phases -
Operating Status Frequency Temperaturs

=  E=N =N

Description  Installation

Install Man-Hours Cost Mam-Hour Connection Cost Testing Man-Hours Cost

Direct Man-Hours to Inztall Direct Man-Howrs to Connect Direct Man-Hours to Test

this equipment; |00 thiz equipment:  |.00 thiz equipment: .00

Cancel

| Enter Bus Name

Installation tab.: Provides information on Installation Man-Hours Cost, Man-Hours Connection
Cost and Testing Man-Hours Cost. This information is for document purposes, and however
these fields can be left blank.

13
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Power Transformer Dialog Window

Always the system voltage is L-L regardless the way the single-phase network is connected to
the utility.

& EDSA Job File: 1PH_FAANEW Branch From T1_PRIM To T1_SEC :1 (9 of 15)

Branch Marme |T1_F'F|IM =»T1_SEC Transfarmer Phaszes ,—LI
Conhnection Infarmatian [rata Entry Format
n Library | 100KVA-1-FH | From |T1_PRIM To |T1_SEC Circut |1 * potual Yalues
Kva Rating 25.00 Kva System Voltages Nameplate " Per Urit
e Frequency £ _— FromKy [4.157 4157 [ Distribute
= ToKy |120 120 I Distribute

Description l Short Circuit | Load Flow | Installation

Optional Description

Mon-Ezsertial  Ezsertial Critical Stand-By Maintenance Scheduls

1 I I I

i [« | July. 2001 [ |
Categom - Sun bon Tue Wed Thu Fn Sat
Motes:

B9 10 11 12 13 14

15 16 &R 19 19 20 2
Part Mumber | 2 3\ M B’ XK T M
29 30 A

| 1 2 3 4 5 B 7

M anufacturer |

Serial Number |

Cogt .00 wheight |.00 Description

(SEDSA

Edit Library| Sawe to Library | 0K | Cancel

The power transformer dialog window has 4 tabs:

Transformer description;
Transformer short circuit input data;
Transformer load flow input data;
Transformer installation tab.

Transformer description fields are for document purposes, and they can be left blank.

14
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& EDSA Job File: 1PH_FAANEW Branch From T1_PRIM To T1_SEC :1 (%.of 15)

Branch Mame |IT1_F'FIIM =+T1_SEC Tranzfarmer Phazes -

Connection Infarmation

n Library | 100K:A-1-PH ~| From [T1_PRIM To [T1_SEC Circuit [1

K.va Rating 2500 Kva System Yoltages M ameplate
3 Frequency &0 Hertz Fram KV |4.157 4157 [ Distribute
o Toky [120 az0 [ Distribute

Description  Shart Circuit ILoad Flow] Inslallation]

Transformer Resistance and Reactance

R % |1.08937 WE 261930

Z % |2.83753 AR |2.40364

Transfarmer taps on Load Flow tab are alzo used by
Short Circuit programs and are common to bath,
Phase Shift [Positive Sequence]

Standard Special Secondary |-30.0 Deg

[rata Entry Format
+ Actual Values

" Per Unit

E dit Librar_l,l| Sawe to Libram | (u] 4 |

Cancel

The transformer short circuit tab requires:

Either transformer R% and X%, or Z% and X/R ratio. Transformer phase shift on the

secondary side and the network phase.

15
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& EDSA Job File: 1PH_FAANEW Branch From T1_PRIM To T1_SEC :1 (9 of 15)

Branch Marne |T1_PHIM =»T1_SEC Transfarmer Phases -
Connection Infarmation ['ata Entry Format
: Library | 100KVa-1-PH | From |T1_PRIM To |T1_SEC Circuit |1 " Actual Values
Kva Rating 2500 Kva System Voltages Nameplate ™ Per Unit

- Frenuency E0 Hertz From kX |4.157 4157 [ Distribute
r'_;l TokW | 120 20 [~ Distribute
Diezcription ] Short Cireuit  Load Flaw l Inztallation ]

Transformer Impedance Active Optimal Poveer Flow Settings
R % |1.08337 e 261330 Kw Rating K
Transformer Cooling Include M-1 Security
Cooling Twpe |01 - Ad -Dp-Ty w | Cooling Factor |1.000 |
Tap Settings
Turn Ratio Setting [Per Uit) Autornatic Tap Adjustrment
Frimary Tum Ratio; [1:00000 +| _Add | [Delste] 0ff | Minimum Agi[ 900 P, [ Adiustable Tap
= . ; -
Secondary Turn Ratio: 1.00000 »| _Add | Delete M aximum Adi.|1.100 P.L. S”mawd
Steps | # Gteps |30 SRR
Z Adjusting Factor: 1.000 = M M P EES

Winding types and Phase Shift data on Short Circuit tab

are alzo uzed by Load Flow programs and are common o both,
Edit Librar}l| Save to Library | 0K Cancel
|Entel or Select the Impedance Comectin Factor in P.LL

Power Transformer Load Flow Tab, requires:
e Transformer cooling type;
e Turn ratio settings;
e Automatic tap adjustment (if this exist).

16
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Branch Mame |T1_PHIM »T1_5EC

n Library | 100KVA-1PH

Install Man-Hours Cost

Direct Man-Hours to Inztal

thiz equipment, |00

F.ova Rating 2500 Kuva
Frequency =] Hertz

Description] Short Circuit | Load Flaw  Installation

& EDSA Job File: 1PH_FAANEW Branch From T1_PRIM To T1_SEC :1 (9 of 15)

Trangformer Phazes I—L|
Connection Information
From |T1_PRIM Ta |T1_SEC Circuit |1
System Voltages Mameplate
From kW |4.157 4157 [ Distribute
Toky | 120 20 [ Distribute:

Man-Hour Connection Cost

Direct Man-Hours ta Connect

thiz equiprent: .00

Teszting Man-Hours Cost

Direct Man-Hours to Test

thiz equiprent:  |.00

['ata Entry Format
+ ActualValues
" Per Unit

Edit Librar_l,l| Save to Library |

[ ]

Cancel |

Installation tab.: Provides information on Installation Man-Hours Cost, Man-Hours Connection
Cost and Testing Man-Hours Cost. These fields can be left blank.
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2.6 Motor Dialog Window

& EDSA Job File: 1PH_FAANEW Bus M2 {9 of 16)

Connection nformation Induction Matar Woltage

Name |2
| Spstem KV 200
I w2
Rated K 200

Library -
Phases -
Operating Status Frequency Temperature

On

Mixed Load Types?
* Mo " Yes

Description | Shart Circuit] Load Flow] Installation

Optional Description

Mor-Essertial  Essertial  Critical Stanc-By Maintenance Schedule
1 1 1 1

i [« | July. 2001 [ » |
Category - Sun Mon Tue "ed Thu Fri Sat

Mates:
1 2 3 4 85 & 7
| 8 5 10 M 12 13 14

15 16 @R 18 13 20 2
o2 oM B OB X M

Part Mumber

29 30 AN
M anufacturer
Serial Mumber |
Cagt .00 Wwhaight .00 Description

Edit Library Cancel

| Enter Bus Name

The motor dialog window has 4 tabs:

Motor description;

Motor short circuit input data;
Motor load flow input data;
Motor installation.

Motor description fields are for document purpose.
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& EDS4 Job File: 1PH_FAANEW Bus M2 (5 of 16)
Connection [nfarmation Induction kMatar Vaoltage
Mame (M2
| System KV 1200
D M2
Rated Ky 1200
Library -
Phases -
Operating Status Frequency Temperature
On

Mixed Load Types?
* Mo " ‘Yes

Description  Shart Circuit l Load Flow Installation]

Motor Rating Sub-Trangient (First Cycle |
- K‘\"a -, " A
CHe 41.70 " |15.00000 Ze4"/R |6.00000
- Shaft Kw Motar Amps
- - A
- Per Unit R & X

Tranzient [Int Duty)

Z' [15.00000 ##'/R|6.00000

- Load Schedule

% Running 1000

Efficiency & |87.00
- Leadi
Power Factor % |85.00 e

= - | agging

# Poles |6 Schedule
Edit Library Cancel

| Enter Buz Mame

The Motor short circuit input data tab requires:
Motor ratings (Motor Rated Power, %Running, %Power Factor, %Efficiency), subtransient and
transient reactance, and X/R ratio.
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{3} EDSA Job File: 1PH_FAANEW Bus M2 (5 of 16)
Connection Infarmation Induction Matar Voltage
Mame [EH
|_ Syztem KW 1200
D M2
Rated K\ 200
Library -
Phases -
Operating Status Frequency Temperature
On
Mixed Load Types?
* Mo ™ “Yes
Description | Short Circuit Load Flow ] Installation]
Electnical Rating Load Characteristic

- Kva f* Constant Kva Load " Functional Load

- Ko Kowar #1.70 ™ Constant Curent Load  © Special Load

- Shaft KW Amps " Constant Impedance Load

- HP

- - AmpE - Reactive Power Compenzation
§ Capacitor
- Per Unit +
7, KvaR .00
- Load Schedul *  Incuct:
oad Schedule ¢ / nciuctor
Automatic VYolkage Control - Static W4F compenzation
% Running (100.0
Efficiency % |87.00 O
- Leading
% |85.00

Poweer Factar L o

Edit Library Cancel

| Enter Bus Name

The Motor Load Flow Tab requires:
Load characteristics and local reactive compensation (if this exists). An automatic Voltage
Control — Static VAR compensation may be included at this bus.

20



Advanced Single Phase Power Flow @ Ensn

3 EDSA Job File: 1PH_FAANEW Bus M2 (2 0f 16)
Connection |nformation Induction katar Voltage
Marne  |k2
| Syatern K 200
D M2
Rated Ky 1200
Library -
Phases -
Operating Status Frequency Temperature
On
Mixed Load Types?
+ Mg U
Description ] Shart Circit ] Load Flow  Installation
Install Mat-Hours Cost Man-Hour Connection Cost Testing Man-Hours Cost
Direct Man-Hours to Install Direct Man-Hours to Connect Direct Man-Hours to Test
this equipment; |00 thiz equipment: .00 thiz equipment:  |.00

Edit Library Cancel

| Enter Bus Mame

Installation tab.: Provides information on Installation Man-Hours Cost, Man-Hours Connection
Cost and Testing Man-Hours Cost. These fields can be left blank.
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2.7

Mid Tap power transformer dialog window

@ EDSA Job File: 1PH_XFMRLOAD Branch Erom T1_PRIM To T1_SEC :1 (7 of 22)

Branch Name |T'I_F'F|IM +T1_SEC tid T ap Transfarmer Phazes -
Connection Information
: Library [100KvA-1-PH ] _ ShsliEm Wemepliz -
o Primary Bus | T1_PRIM kv |7.200 |7.200 [ Distibute
Kwa Rating 25.00 Kwa .
= Secondary Bus |T1_SEC kv |.240 |.240 [ Distribute
f'.‘ Mid Tap Bus  [¥T1_SEC K\-"l | [ Distribute
4 Cincuit 1
Description l Shart Circuit | Load Flow | [nstallation
Optional Description
Mon-Ezzential  Essential Critical Stand-By Maintenance Schedule
1 1 1 1
i [« | July, 2003 [ |
Category hd Sun Mon Tue “wed Thu Fri Sat
Motes: 2 3 4 5
E ¢ & 9§ 10 11 12
‘ 13 14 15 16 17 18 19
N 0N 223 M s X%
Part Number | 228 023 33! A
h anufacturer |
Serial Number |
Cozt .00 Wheight |.00 Description
Edit Librar_l,l| Save To Liblal_l,l| ok | Cancel|

Mid Tap power transformer is used to connect a single-phase network to a three-phase
network, either L-L or L-N connection.

The mid tap power transformer dialog window has 4 tabs:

Transformer description fields are for document purpose, and are presented above.

Transformer description;
Transformer short circuit input data;
Transformer load flow input data;
Transformer installation.

The connection information provides the:

system primary bus voltage;
system secondary bus voltage;

mid tap bus voltage; it is automatically calculated by the program (U, tap =

transformer primary terminal/nameplate voltage;
transformer secondary terminal/nameplate voltage;

22
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3 EDSA Job File: 1PH_FAANEW Branch From T1_PRIM To T1_SEC :1 (% of 15)

Branch Mame ||T1_F'F!Ih-1 =+T1_SEC Tranzformer Phazes ,—L|
Connection Infarmation Data Entry Format
: Library | 100KYA-1-PH = From |T1_PRIM Ta |T1_SEC Circuit |1 + ActualValuss
Kva Rating 6,00 K System Yoltages M arneplate " Per Unit
- Frenquency B0 Heitz From kM |4.157 4157 [ Distribute
r';'. Taky [120 20 [ Distribute

Description  =hort Cincuit lLoad Flow] Installation]

Transformer Resistance and Reactance

R % |1.08337 WA 261930

Z % |2.83753 /R |2.40364

Tranzformer taps on Load Flow tab are also used by
Short Circuit programs and are common o both,
Fhaze Shift [Positive Sequence]

Star;:lard Special Secandary  |-30.0 Deg

Edit Library| Save to Library | [1]4 | Cancel
|

The transformer short circuit input data tab requires:
e Transformer %Z and X/R ratio;
e Half/Full impedance ratio for transformer resistance, MF(R) (usually 1.4 to 1.5);
e Half/Full impedance ratio for transformer reactance MF (X)(usually 1.1 to 1.2);
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& EDSA Job File: 1PH_FAANEW Branch From T1_PRIM To T1_SEC :1 (% of 15)

Branch Mame ||T1_PFHM =+T1_SEC Tranzformer Phazes -
Connection Infarmation
T Library | 100KVA-1PH = From |T1_FRIM To |T1_SEC Circuit |1
Kva Rating 2500 Kwa Systemn Voltages Mameplate
= . €0 Hertz From K 4157 4157 I Distibute
f'_;' To Ky |120 20 I Distribute

Description] Short Circuit Load Flow llnstallation]

Tranzformer Impedance Active Dptimal Power Flow Settings
F % [1.08337 W 261990 K Rating K
Transfarmer Cooling Include M-1 Secunty

Cooling Tepe |07 - A4 -Dr-Ty » | Cooling Factor |1.000 | |

Tap Settings
Turn Ratio Setting [Per Lnit) Automatic Tap Adjustment

Primary Tun Ratio: 1.00000 = | _4dd | Delste Of | Minimum Adi[ 00 P, [ Adiustable Tap
= i f = Primary
Secondary Tum Fatio: 1.00000 -| _Add | Delete Marimurn Ad;.|1.100 P.L.
Secondany
Steps # 5t an
Z Adjusting Factar: 1000 | _Add | Delste g Eps

“Winding types and Phaze Shift data on Short Circuit tab
are also used by Load Flow programs and are common to both,

Diata Entry Farmat
o Actual Values

" Per Unit

Edit Librar_l,J| Save to Librar_l,l| [1]4 |

Cancel

The transformer Load Flow input data tab with the following fields:
e %R and %X, same as for the short circuit tab;

e Cooling type, which automatically gives the cooling factor / transformer loading

factor;
e Transformer tap settings:
o0 Primary and secondary turn ratio, in per unit;
0 Z adjusting factor;
0 Automatic tap adjustment, with:

=  Minimum and maximum bus voltage, in per unit;

= Adjustable tap position, on primary or secondary side;

= Number of steps controlling the voltage output;

= Controlled bus;

Auto Tap Adjustment Conkrol |

r— Controlled Wariable
& “alage Contral

" Reactive Power Control

—&cceptable Voltage [pu)

Min | 950 Max | 1050
Controlled Bus IT‘I_SEE vI
Cancel |
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Controlled bus, with:
e Control modes, voltage or reactive power control;
e Bus controlled voltage range, as Min and Max voltage
magnitude in per unit;

& EDSA Job File: 1PH_FAANEW Branch From T1_PRIM To T1_SEC :1 (9 of 15)

Branch Mame |IT1_F'F|IM -=T1_SEC Tranzformer FPhazes -
Connection Infarmatian [iata Entry Format
T Library | 100KVA-1-PH =l From |T1_PRiM Ta |T1_SEC Circuit |1 + Actual Values
Kva Rating 25.00 Koea System Yoltages Nameplate " Per Unit
= — £0 Hertz From Ky [4.157 4157 [ Distibute
r':;. Toky [120 Jz0 I Distribute

Description] Short Circuit | Load Flow  Installatian

Install M an-Hours Cost tMan-Hour Connection Cost Testing Man-Hours Cost

Direct Man-Hours ta [nstal Direct Man-Hours ta Connect Direct Man-Hours to Test

thiz equipment, .00 thiz equipment:  |.00 thiz equipment: |00

EditLibral_l,l| SavetoLibrar_l,l| [1]4 | Cancel

Installation tab.: Provides information on Installation Man-Hours Cost, Man-Hours Connection
Cost and Testing Man-Hours Cost. These fields can be left blank.
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2.8 Single —Phase Switch Dialog Window

& EDSA Job File: 1PH_FAANEW Branch From SW1_PRI To SW1_SEC :1 {7 of 15) H=E3
Branch Mame |SW'I_F'F|I = SWI1_SEC Switch Phazez -
Connection Information Data Entry Format
Library | 200 > | From |Sw1_PRI To [Sw1_SEC  Circut |1 ¢ Actual Yalues
Selection Source Existing Connection Status Mormal Connection Status " Per Unit
@ Library ¢ Build Device
= - Cloged = - Momally Clozed
Frequency G0 Hz - Open - Mormally Open
Max Woltage |0 W
ATS
Amp Rating  |20000  Amps
Description | Shart Circuit] Load Flow] Installationl
Optional Descriptian
Mon-Ezzential  Ezsertial Critical Stand-By Maintenance Schedule
1 I I I
i [« | July, 2001 ) |
Categary - Sun Mon Tue Wed Thu Fri Sat
Mates:
1 2 3 4 5 B 7
| 8 8 10 1 12 13 14
15 16 Sk 18 19 20 2
Part Muriber | 22 023 24 2/ 2B O OM
23 3o A
M anufacturer |

Serial Mumber |

Cost .00 Wweight |.00 D escription
Edit Librar_l,l| Save to Library | Cancel

The switch dialog window has four tabs:
Description;

Short circuit;

Load Flow;

Installation.

The Switch general input data provides the Switch type, connection information, and switch
connection status (open or closed). Switch ratings, in terms of Maximum Voltage and Amp
rating.

The descriptions tabs are for document purposes.
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@} EDSA Job File: 1PH_FAANEW Branch From SW1_PRI| To SW1_SEC :1 (7 of 15)

Branch Mame |EW1_F'F|I 5w _SEC Switch

Litrary | 200 *i| | From |Swi_PRI

Selection Source
& Library " Build Device
= - Clozed

Frequency E0 Hz - Open
M ax Woltage |0 W

Amp Rating  |200.00  Amps

Description  Short Circuit ILoad F|DWI Installation]

Switch Impedance [Each Pole]

Phazes I—L|
Connection Infarmation [iata Entry Format
To [Sw1_SEC  Circuit [1 * Actual Values
Existing Connection Status Marmal Connection Status " Per Unit

R Ohmg |.00000 # Ohmg |0.00020
Testx/R .000 [ Fuszed
Bazic Impulze Level |0 (A7)
# Poles |1 hd

= - MNarmally Clozed

- Mormally Open

ATS

First Cycle Withstand

-
. 100000 -] k&
= - ASum

[elayed Intemupting

= - None

- Intemupting

Edit Librar_l,l| Save to Libram |

Cancel

The Switch Short Circuit input data requires:

¢ Switch R and X, for each pole, in ohms;

Test X/R ratio;
Fused or unfused switch;
Basic impulse level,
Number of poles (1 or 2);
Switch interrupting capabilities:
0 Symmetrical,
0 Asymmetrical.
e Delayed interrupting:
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#|EDSA Job File: 1PH_FAANEW Branch From SW1_PRI To $\W1_SEC :1 (7 of 15)

Branch Mame |SW1_F'F|I 5w _SEC Switch Phazes -
Connection Infarmation [rata Entry Format
Library | 200 > || From |Sw/1_PRI To [Sw1_SEC  Circuit |1 * fchual Yalues
Selection Source E xisting Connection Status Mormal Connection 5tatus " Per Unit
& Library © Build Device
= - Clazed = - Marmaly Clozed
Frequency E0 Hz - Open - Mormally Open
M ax Woltage |0 W
ATS

Amp Rating 200,00 Amps

Description | Short Circuit Load Flow llnstallation]

Active Dptimal Power Flow Settings

K Rating K

Include M-1 Security

R Ohns |.00000 ¥ Ohms |0.00020 |

Edit Librar_l,l| Save tao Library Cancel

The Switch Load Flow input data provides R and X, the same as in the short circuit input data.
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& EDSA Job File: 1PH_FAANEW Branch, From SW1_PRI To SW1_SEC :1 (7 of 15)

Branch MName |EW'1_F'HI 5w _SEC Switch Phazes -
Contection |nformatian Data Entry Farmat
Library | 200 > | From |SWw1_PRI To |Sw1_SEC  Circuit [1 (* Actual Values
Selection Source Existing Connection Status Mormal Connection Status " Per Unit
¢ Library © Buid Device
= - Clozed = - Kommally Closed
Frequency  |BO Hz - Open - Mormally Open
MaxWalkage |0 1
ATS
Amp Rating 200,00 Amps
Description | Shaort Circuit] Load Flow  Installation ]
Itztall Man-Hours Cost Mar-Hour Connection Cost Testing Man-Hours Cost
Direct kan-Hours to Install Direct Man-Hours to Connect Direct Man-Hours to Test
this equipment: |00 thiz equipment: |00 thiz equipment: .00

EditLibrar_l,J| Save to Library | Cancel

Installation tab.: Provides information on Installation Man-Hours Cost, Man-Hours Connection
Cost and Testing Man-Hours Cost. These fields can be left blank.
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3 Advanced Single Phase Power Flow Tutorial:

The following example will illustrate how to conduct a Single-Phase Load Flow study by
using EDSA Advanced Single Phase Power Flow program.

4.1 Step 1: Invoke the EDSAT2K program.

Select “Open” icon; the following window will appear:

{3} EDSA Technical 2000 =1 x|

Ele Edit Yiew Insett Format Tools Database Analysis Selection Draw Modify Window Help ‘
|
DEESRY @F +B2B | o | vE|oASRREIE XA R BT
BENEAE 2[R SO ABLADS H[YY BE|@B(% B 8| sceae[ |
A

x|
| |
Step 1:
Open the file
Opens an existing drawing ’_ ’_ ,_
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Select the file 1-PH_FAANEW.axd file and press Open button.

{8} EDSA Technical 2000 =1 x|

Ele Edit Yiew Insett Format Tools Database Analysis Selection Draw Modify Window Help ‘

:lv

DER ELY (@0 2R |ca | tE|oASER B (a0 & R
HRNEaE a2y $O0(F 48405 #H[YY 08 |@B(% B8 a1

A

|
open .
Laok jn: IENPhase j L] o B2
IPH_XFMRLOAD AXD
L .
. 6 |SINPHASE  axd
Step 2:
Select the file
File hame: |1 PH_FAANEW 4D Dpen I
Files of type:  [Actix Diawing " axd) =l Cangel |/
%
For Help, press F1
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Once the file is uploaded into the EDSAT2K environment, the network appears on the EDSA design
space as shown below. Using the left-mouse button select the Advanced Power Flow icon and then
select Analysis: Single Phase.

A. Single-phase network tapped from a single-phase utility source with 2-poles;
File name: 1PH_FAANEW.axd

The single-phase network is connected to a single-phase Utility with 2 poles, between
the hot and ground poles.

The study network has the following particulars:

o Power utility is 1-phase type;

e The single-phase network has 1 phase generators, motors and single-phase
transformer;

{+} EDSA Technical 2000 - [1PH_FAANEW :Page 1]

£ File Edit Wiew Insert Format Tools Database Analysis Selection Draw Modfy Window Help

DEHSRY(@BF | sBB|(ve [ vBOAIV Y [t |EHE (W ||Fer -0
ERrEaE 29l R[S0 5 74 H(ULY | H @Y B S e[
JAnaIysis:lm|§@|@|@ | | Help H

T, \Lhiee Phase ., joomm |, Bomm  Z0mm T Bomm Foomm |
_l 1 UTILITY | || spelem
‘.I System voltage: 416 Ky B I P o
R h @ B 6
1 ———
-
E. Stepl: @ G
= <
o Select Advanced Power Flow Tools
h Single Phase  Single
_ —— Power Swirn
Syetemvibtage: 416 Ky
Step 2: Q 4
£ Select Single Phase T1_SEC
E Hyetemvbltage: 012 kW Single Phase  Single
3 Power 2 Swing
0’.!_
- SUi_PRI @ G
Syetem viblage: 012 kKW
- GEM ) Single Phase  Single
_ System bltage: 0.12 KV Gererator 1 Gener
c SU_SEC
E System votage: 0.12 Ky
o
g 8 _€
Single Phase  Single
h s Generator 3 Gener
i TRSW_E TREW_N
Systemviltage: 0.12 Ky Systemvitage: 012 Ky _
E_ @
o TRSM_L Single Phase  Single
5] Syetem valage: 012 KW Mode Bus
| j
e Single Phase  Single
2 ! LTG_FHL Feeder Ca
£ Syetem'okage: 0.12 K/ SyetEmbtage: 0.12 Ky
g
& | [
-
Bl I | v |_I 1P Feederin  Single
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4.4. Step 3: Select Advanced Power Flow Options:

{& EDSA Technical 2000 - [1PH_FAANEW :Page 1]

@Eile Edit Wiew Insert Format Tools Database Analysis Selection Draw Modify Window Help

DEH SRY (@BP i BB oo vE@load vy i ctxaa@|mn W e 0|

ERnEaz(=alRv(¢0 (6740 @ MY B @ % E O s 7
JJ Analyziz: ISingIe Phaze 'l | §Q| & | E | E | Help ‘
0 mm &0 mm | 100 mm 150 mm 200 mm 250 mm 200 mm |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- UTILT Y |
Sustern vatage: .16 K il ISDE em‘_‘ ﬂ ﬁ
B b
E_ ﬁ) — /—\
o-
g_
|
| {#} EDSA Advanced Single Phase Po |
i Step 3: . . - .
E Salect Advanced — Select S olution Algorithm — Relax Generatar @ Limits— [~ Convergence Settings oK, | .
2 Power Flow Qptions on off Magimum |terations r— :
- mmm| < Fast Decoupled r 1 I—.I 000 ancel |
- GEN ~Tolerance————————————————— \
Syetemn viblage: 0L12 KW A .
- STl Joooor Mva [o00 %
E
g
o : : — Automatic Yoltage Control— [~ Advanced Options
]  Hybrid Solution W Initislize Yoltage with Gauss Seidel :
I Transformer Tap Mumber of Iterations: |20
- TREW_E
5 otk
| etem i I™ Generator Voltage — Branch Impedance Threshold
E < Gauzs Seidel
§ b [ Skatic War Compenszation ID.DDD1 Ohms ;35.
- | ;
Single Phase  Single Phas:
e e P R Py LTG PHL Feeder Cable

From within the EDSA Advanced Single Phase Power Flow Option, the user can select:
e The solution algorithm: Fast decupled, Newton Raphson, Hybrid Solution, Gauss

Seidel,

e Relax or not the Generator Q limits: OFF or ON;
e Automatic voltage Control:

Compensation;

Transformer Tap,

e Convergence settings: maximum number of iterations;
e Advanced Options: initialize voltage with Gauss Seidel method.
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4.5, Step 5:

Select “Analyze” icon. After selecting “Analysis” icon and the program is run, if no errors, select
“Single Phase Power Flow Report Manager” - the dialog window bellow will appear:

Single Phase Power Flow Report Manager ll

Busz Yaltage Yiclation Transformer Loading

— Full Text Reports

Branch [nput Data Tranzfarmer YWiolation

— Profezsional Beports — Short Texst Beports
x Export Bezsults to Excel Summary Beport g Branch Current Repart
@‘ Frofeszional Repart *writer Wizard B s et g Currert Vialation
o_q T B
Butelbatos Buz Woltage Report 1 Tranzformer Sizing
T
= Dutput Besults to Digital Meters

Full Pawer Flow Report Format 1

Full Power Flove Report Format 2

Branich Power Flow

Lo b b b B B

IEEE Common Format Bus Report

— Unit Setting and Calculation Log Infarmation

|IEEE Common Farmat Branch Repart rit Setting

g Exit |

Log Information

b b b b b

IEEE Common Farmat Exchange File

In the Single Phase Power Flow Report manager, the user has several options to select from.
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4.6. Step 6: Select Full Power Flow Report, Format 1.:

The Power Flow Results are listed:

EDSA Advanced Single Phase Power Flow Program v4.10.00

Project No. : Page o1
Project Name: Date

Title : Time

Drawing No. : Company
Revision No.: Engineer :
Jobfile Name: 1PH_FAANEW Check by :
Scenario 1 - Date :

This is a sample for performing a single phase short-circuit study

System Information

Base KVA = 10000 (kva)
Frequency = 60 (HZ2)

Unit System = U.S. Standard
Maxlterations = 1000

Error Tolerance 0.100 (kva), 0.000010 (pu), 0.0010 (%)

# of Nodes entered = 16
# of Total Buses/Nodes = 16
# of Swing Buses = 2
# of Generators = 0
# of Loads = 2
# of Shunts = 0
# of Lines entered = 15
# Total Branches/lines = 15
# of Transformers = 1
# of Reactors = 0
# of C.B. = 0
# of Open Switches = 0

EDSA Advanced Single Phase Power Flow Program v4.10.00

Summary of Total Generation and Demand of Phase A

P(KW) Q(KVAR) S(KVA) PF(%)
Swing Bus(es): 12.454 7.715 14.650 85.01
Generators : 0.000 0.000 0.000 0.00
Shunt : 0.000 0.000 0.000 0.00
Static Load : 0.000 0.000 0.000 0.00
Motor Load : 12.396 7.682 14.584 85.00
Total Loss : 0.099 0.033
Mismatch : -0.041 0.000
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EDSA Advanced Single Phase Power Flow Program v4.10.00

Project No. : Page : 3
Project Name: Date :
Title : Time

Drawing No. : Company
Revision No.: Engineer :
Jobfile Name: 1PH_FAANEW Check by :
Scenario o1 - Date

This is a sample for performing a single phase short-circuit study

Bus Data of Phase A

Bus Label Vv P Q C
Mag(V) Ang(deg) (Kw) (KVAR) (KVAR)

GEN EMERG GENERATOR S 120 0 0 0
UTILITY S 4157 0 0 0
BLDG_PNL BUILDING PNL N 120 0 0 0
LTG_PNL LIGHTING PANEL N 120 0 0 0

M1 MOTOR M1 L 115 0] -8 -5

M2 MOTOR M2 L 120 0 -4 -3
MCP MCP N 120 0 0 0
PNL_A PANEL A N 120 0 0 0
PNL_B PANEL B N 120 0 0 0
SW1_PRI SW1 PRIMARY N 120 0 0 0
SW1_SEC SW1 SECONDARY N 120 0 0 0
T1_PRIM T1 PRIMARY N 4157 0 0 0
T1_SEC  T1 SECONDARY N 120 0 0 0
TRSW_E  TRSF SW EMERG N 120 0 0 0
TRSW_L  TRSF SW LOAD N 120 0 0 0
TRSW_N  TRSF SW NORMAL N 120 0 0 0
Total Generating Sources 0 0 0
Total Bus Loads -12 -8

Branch Data of Phase A
From To C# Code/Label R X B/2
(Ohms) (Ohms) (Mhos)

GEN TRSW_E 1 2-0 0.0021 0.0009

MCP BLDG_PNL 1 2 0.0333 0.0071

MCP PNL_A 12 0.0032 0.0007

MCP PNL_B 12 0.0024 0.0005

PNL_A M1 12 0.0024 0.0005

PNL_B M2 16 0.0065 0.0006

SW1_PRI SW1_SEC 1 200 0.0000 0.0002

SW1_SEC TRSW_N 1 2-0 0.0013 0.0005

T1_SEC  SW1_PRI 1 2-0 0.0026 0.0010

TRSW_E  TRSW_L 1 200 0.0000 0.0001

TRSW_L LTG_PNL 1 2-0 0.0375 0.0157

TRSW_L  MCP 1 2-0 0.0013 0.0005

TRSW_N  TRSW_L 1 200 0.0000 0.0001

UTILITY T1_PRIM 1 0.0103 0.0010
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Transformer & Line Voltage Regulator Data of Phase A

From To C# Code/Label R X F Tap T _Tap
(€)) (€)) (PU) (PU)
T1 PRIM T1_SEC 1 100KVA-1-PH T 1.0900 2.6199 1.000 1.000

Bus Voltage Results of Phase A

BUS Label \Y DROP ANG P Q PF
(VOLTS) (%) (DEG)  (KW) (KVAR) (%)
GEN EMERG GENERATOR S 120 -0.00 0.0 12 6 88.16
UTILITY S 4157 0.00 0.0 1 1 43.12
BLDG_PNL BUILDING PNL N 120 0.35 0.0 0 0
LTG_PNL LIGHTING PANEL N 120 0.22 0.0 0 0
M1 MOTOR M1 L 119 0.72 0.1 -8 -5 85.00
M2 MOTOR M2 L 119 0.64 0.1 -4 -3 85.00
MCP MCP N 120 0.35 0.0 0 0
PNL_A PANEL A N 119 0.56 0.1 0 0
PNL_B PANEL B N 119 0.43 0.0 0 0
SW1_PRI SW1 PRIMARY N 120 0.20 0.0 0 0
SW1_SEC SW1 SECONDARY N 120 0.20 0.0 0 0
T1_PRIM T1 PRIMARY N 4157 0.00 0.0 0 0
T1_SEC T1 SECONDARY N 120 0.18 -0.0 0 0
TRSW_E TRSF SW EMERG N 120 0.21 0.0 0 0
TRSW_L  TRSF SW LOAD N 120 0.22 0.0 0 0
TRSW_N TRSF SW NORMAL N 120 0.22 0.0 0 0
Branch Power Flow Values of Phase A
From -> To C# Code/Label P Q T-KVA
(KW) (KVAR) (KVA)
GEN TRSW_E 1 2-0 12 6
MCP BLDG_PNL 1 2 0 -0
MCP PNL_A 12 8 5
MCP PNL_B 12 4 3
PNL_A M1 12 8 5
PNL_B M2 16 4 3
SW1_PRI SW1_SEC 1 200 1 1
SW1_SEC TRSW_N 1 2-0 1 1
T1_SEC SW1_PRI 1 2-0 1 1
TRSW_E  TRSW_L 1 200 12 6
TRSW_L LTG_PNL 1 2-0 0 -0
TRSW_L MCP 1 2-0 12 8
TRSW_N TRSW_L 1 200 1 1
UTILITY T1_PRIM 1 1 1
T1 PRIM T1_SEC 1 100KVA-1-PH T 1 1 2
To -> From C# Code/Label P Q Loss
(KW) (KVAR) (KW)  (KVAR)
TRSW_E GEN 1 2-0 -12 -6 0 0
BLDG_PNL MCP 12 -0 -0 0 -0
PNL_A MCP 12 -8 -5 0 0
PNL_B MCP 12 -4 -3 0 0
M1 PNL_A 12 -8 -5 0 0
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[eNeoloNoNoNoNoNoNoNa)

(€))

61%

0%
67%
35%
67%
61%

Tap
(PU)

1.000

M2 PNL_B 16 -4 -3 0
SW1_SEC SW1_PRI 1 200 -1 -1 0
TRSW_N SW1_SEC 1 2-0 -1 -1 0
SW1_PRI T1_SEC 1 2-0 -1 -1 0
TRSW L  TRSW_E 1 200 -12 -6 0
LTG_PNL TRSW_L 1 2-0 -0 -0 0
MCP TRSW_L 1 2-0 -12 -8 0
TRSW_L TRSW_N 1 200 -1 -1 0
T1_PRIM UTILITY 1 -1 -1 0
T1 _SEC T1 _PRIM 1 100KVA-1-PH T -1 -1 0
Branch Current Flow Values of Phase A
From To C# Code/Label CURRENT ANGLE AMPACITY F-LOADING
() (Deg) »
GEN TRSW_E 1 2-0 111 -28 184
MCP BLDG_PNL 1 2 0 3 115
MCP PNL_A 12 80 -32 121
MCP PNL_B 12 42 -32 121
PNL_A M1 12 80 -32 121
PNL_B M2 16 42 -32 68
SW1_PRI SW1_SEC 1 200 13 -63 200
SW1_SEC TRSW_N 1 2-0 13 -63 184
T1_SEC SW1_PRI 1 2-0 13 -63 175
TRSW_E TRSW_L 1 200 111 -28 200
TRSW_L LTG_PNL 1 2-0 0 9 175
TRSW_L MCP 1 2-0 122 -32 184
TRSW_N TRSW_L 1 200 13 -63 200
UTILITY T21_PRIM 1 0 -64 150
T1_PRIM T1_SEC 1 100KVA-1-PH T 0 -63
Transformer & Line Voltage Regulator Loading of Phase A
From To C# Code/Label Capacity Loading
(KVA) (KVA) )
T1 PRIM T1_SEC 1 100KVA-1-PH T 25 2 6%
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4.7 Step 7: In the single Phase Power Flow Manager, select:
Output Results to digital meters. The following window will appear:

For Buses:
(o x|
Buses l Branches

Power Flow Calculated Walues

Buz Voltage
100 o | " Buzes with Yiolations
os 1.0 1z
08 vy, 14 % EMERG GENERATOR
B i UTILITY 5
Bus “pitage BLDG_PNL N BUILDING FNL
10 LTG_FNL N LIGHTING PANEL
ni L MOTOR M1
Bus Yol nz L MOTOR Mz
13 Valtage nce N NMcr
PNT. R N PANFI F b
Bus Voltage File [nfarmation
% Thiz iz a sample for perfarming a single phasze

100 1aa

Cloze
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For Branches:

(<} Buses and Branche

Buzes Branches l

Power Flow Calculated Values
Branch Loading

100 Al Branches with Violations

Fis I E 1z ~
50 i MCP -» BLDG_FHL 1 2
. MCP -> PNL_A& 12z
25 MCP -» PNL_E 12z
=10 INL &4  -> Ml 12
- FNL_E -»= M2 16 B
o= - SWL_ PRI ->» SWL_SEC 1 200
AWl_SEC  -> TRaW N 1 2-0
Loading _ o T1_EC  -> SWL_PRI 1 2-0 v
Current 1 . _
LTTEr File Information
AMPS Yioltage o Thisi - -
Drop 1 iz iz & zample for perfarming a zingle phase shor
= 100
=75
- ToMode %Z gg
Flow =0
= - From Mode _ =
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4.8 Step 8: In the single Phase Power Flow Manager, select:

Professional Report Writer Wizard and follow the steps provided:
[© x||

Welcome to the EDSA Professzional Report 'Wizard. Thiz will help
you create presentation quality reparts on pour EDSA
gimulationz.

Y'ou can allow EDSA o completely design a report for you, ar
you can gelect what specific output result pow wish to generate a
repark an.

“r'our Profeszional Report can be directly printed to a connected
prinker, or you may zave your report in Adobe Acrobat PDF
format.

Click MNesxt to Continue

Help Cancel Hest >
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[’@ J]

Please zelect from the following options:

f+ Automatic Bepaort

|ze thiz option to automatically generate a report an the
gimulation output results.

" Custom Report

|z2 thiz option to autarmatically generate a report an the
gimulation oukput rezultz with control over the appearance
and content of pour report.

" Advanced Report

Customn Repaort Template Creator ) ) )
IJze thiz option to automatically generate a repart on the

AMVANCE users may click an gimulatiofn oukput resultz with full contral over the appearance
the button below to access the full and content of your repart,
report designer interface from which
wou can modify or create new repork
templates.

Custorn Template Desi
ustam Template Designer Help Cancel Nest >

In the EDSA Power Flow Report Designer, the user can select one of the following options:
e Automatic Report;
e Custom Report;
¢ Advanced Report.

Select Automatic Report, and click onto Next button: the following window is displayed:

Mature of Report and Company Information

Title of Repart |F'|:uwer Flovs Repart |

Mature of Repart |Detailed EDSA Power Flow Analysiz of the Electric Power 5 |

Comparw Mame |EDS.-‘1". Micro Corporation

Company Address |1 1440 wWest Bermardo Court

Suitefbpartment # |Suite 270 | City |San Diega

State [Califomia | Country [1154

Zip Code (32127 | Date [11/6 /2003
Phone ([300) 3620503 | Fax |[i858) 6759724

k. | LCancel |
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In the above window, the user can input his particulars. Click OK button. The Automatic Report
window is displayed. Select the appropriate template, and then click onto the FINISH button.

x|

Advanced Single Phase Power Flow

o
Automatic Report

Pleasze select a THEME fram the fallowing lizt below for your oukput

repork:
Report Font: |.-'1'-.ria| j

| Description
Thiz iz a Profeszional Style Repaort wi

Elegent Stule Repart with black and
Contomporany Style Repart i gsimple .

Templates
Praofezsional B eport
[ Elegant Report

O Contemporary Fepart

*

Ereview |

Help < Back | Ty |

Cancel
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B. Single-phase network tapped from a three-phase utility source with 2-poles;

File name: 1PH_XFMRLOAD.axd

In this part of the tutorial a Single-Phase Network is connected to a Three-Phase Utility with
2 poles, having a Line-to-Line connection to the Utility.

The study network has the following particulars:
e Power utility is 3-phase type;
e To provide the dual voltage 0.24 KV and 0.12 KV a 1-single phase mid tap
transformer is connected to the Utility. The transformer secondary is center-tapped
and center leg grounded (some times known as Scott connection). Loads rated 0.12
KV are connected from the “hot” wire to the ground. Heavier loads requiring 0.24 KV
are connected between the two “hot” phase (or phase-to-phase connection);
e The single-phase network has single-phase loads and motors and panels supplied
at 240 V and 120 V;
e The outside phase (L-L) need to have 2-pole devices represent in order to clear the

fault;

e 120V legs, connected between the outer phases most often are single-phase.

Open the file 1PH_XFMRLOAD.axd and follow the same steps described so far.

The following is the Output Text Report.

EDSA Advanced Single Phase Power Flow Program v4.10.00

Project No. :
Project Name:

Title

Drawing No. :

Revision

No.:

Jobfile Name: 1PH_XFMRLOAD

Scenario

Base

1 -

KVA

Frequency

unit

System

Maxlterations
Error Tolerance

of
of
of
of
of
of

of

of
of
of
of

HHHFHFEHEH HHEHFHHHR

Nodes entered
Total Buses/Nodes
Swing Buses
Generators

Loads

Shunts

Lines entered

Total Branches/lines

Transformers
Reactors

C.B.

Open Switches

Page o1
Date :
Time

Company :
Engineer :
Check by :
Date :

System Information

10000
60

(kva)
(H2)

U.S. Standard

1000
1.000

NN
ONORFRA~D

(kva), 0.000100 (pu),
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Summary of Total Generation and Demand of Phase A

Swing Bus(es):
Generators :
Shunt

Static Load
Motor Load
Total Loss

Mismatch

Bus Label

UTILITY
BLDG
LOAD1
LTG_PNL
MCP
MOTOR1
PNL_A
PNL_B
SW_LINE
SW_LOAD
T1_PRIM
T1_SEC
TRSW_L
TRSW_N
XBUDG
XLTG_PNL
XMCP
XPNL_A
XPNL_B
XSW_LINE
XSW_LOAD
XT1_SEC
XTRAW_N
XTRSW_L

Total Generating Sources
Total Bus Loads

P(KW)

12.578
0.000
0.000

8.500
4.287
0.461

Q(KVAR)

.224
.000
.000

[eNeNo.]

Bus Data of Phase A

Z2Z2Z2Z2Z2Z2Z2Z2Z2Z2Z2Z2Z2Z2Z2ZZ2ZZ2ZrzZzz2rzm

\

Mag(V) Ang(deg)

7200
240
230
240
240
115
240
240
240
240

7200
240
240
240
120
120
120
120
120
120
120
120
120
120

cNoNololNoloNoNololNoNoNoNoloNoNololoNoNoNoNoNoNo)

45

(

| |
eNoNoloNoloNoNoloNoNooNoloNoNoloNol Yool NoNo)

PF(%)

83.70
0.00
0.00

85.00
85.00

c
(KVAR)

S(KVA)
15.028
0.000
0.000
10.000
5.044
P Q
KW)  (KVAR)
00 0.00
00 0.00
50  -5.27
00 0.00
00 0.00
29  -2.66
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
00 0.00
79 -7.92



Advanced Single Phase Power Flow @ Ensn

Branch Data of Phase A

From To C# Code/Label R X B/2
(Ohms) (Ohms) (Mhos)

BLDG LOAD1 11-0 0.0221 0.0071

MCP BLDG 11-0 0.0265 0.0070

MCP PNL_A 11-0 0.0264 0.0053

MCP PNL_B 11-0 0.0211 0.0043

SW_LINE SW_LOAD 1 1000 0.0000 0.0001

SW_LOAD TRSW_N 11-0 0.0220 0.0087

T1_SEC  SW_LINE 11-0 0.0044 0.0017

TRSW_L LTG_PNL 11-0 0.0396 0.0157

EDSA Advanced Single Phase Power Flow Program v4.10.00

From To C# Code/Label R X B/2
(Ohms) (Ohms) (Mhos)

TRSW_L MCP 11-0 0.0484 0.0191

TRSW_N TRSW_L 1 1000 0.0000 0.0001

UTILITY T1_PRIM 11-0 0.1075 0.0086

XMCP XBUDG 11-0 0.0265 0.0070

XMCP XPNL_A 11-0 0.0264 0.0053

XMCP XPNL_B 11-0 0.0211 0.0043

XPNL_A MOTOR1 11-0 0.0221 0.0071

XSW_LINE XSW_LOAD 1 1000 0.0000 0.0001

XSW_LOAD XTRAW_N 11-0 0.0220 0.0087

XT1_SEC XSW_LINE 1 1-0 0.0044 0.0017

XTRAW_N XTRSW_L 1 1000 0.0000 0.0001

XTRSW_L XLTG_PNL 1 1-0 0.0396 0.0157

XTRSW_L  XMCP 11-0 0.0484 0.0191

Transformer & Line Voltage Regulator Data of Phase A

From To C# Code/Label R X F_Tap T Tap

€)) (%) (PU) (PU)
T1 PRIM T1_SEC 1 25-1 P 0.1000 1.9000 1.000 1.000
T1_PRIM XT1_SEC 1 25-1 P 0.1500 2.2800 1.000 1.000

Bus Voltage Results of Phase A

BUS Label v DROP  ANG P Q PF
(VOLTS) (%) (DEG) (KW)  (KVAR) (%)
UTILITY s 7200 -0.00 0.0  12.58 8.22 83.70
BLDG N 234 2.34 -0.1 0.00 0.00
LOAD1 L 233 2.75 -0.1 -8.50 -5.27 85.00
LTG_PNL N 238 0.95 -0.3 0.00 0.00
MCP N 236 1.87 -0.2 0.00 0.00
MOTOR1 L 114 4.77 0.4  -4.29  -2.66 85.00
PNL_A N 236 1.87 -0.2 0.00 0.00
PNL_B N 236  1.87 -0.2 0.00 0.00
SW_LINE N 239 0.53 -0.4 0.00 0.00
SW_LOAD N 239 0.53 -0.4 0.00 0.00
T1_PRIM N 7200 0.00 0.0 0.00 0.00
T1_SEC N 239  0.45 -0.4 0.00 0.00
TRSW_L N 238 0.95 -0.3 0.00 0.00
TRSW_N N 238  0.95 -0.3 0.00 0.00
XBUDG N 116 3.15 0.1 0.00 0.00
XLTG_PNL N 118 1.30 -0.1 0.00 0.00
XMCP N 116 3.15 0.1 0.00 0.00
XPNL_A N 115 3.98 0.3 0.00 0.00
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XPNL_B N 116 3.15 0.1 0.00 0.00
XSW_LINE N 119 0.45 -0.2 0.00 0.00
XSW_LOAD N 119 0.45 -0.2 0.00 0.00
XT1_SEC N 120 0.28 -0.2 0.00 0.00
XTRAW_N N 118 1.30 -0.1 0.00 0.00
XTRSW_L N 118 1.30 -0.1 0.00 0.00
XLTG_PNL N 116 3.17 -0.2 0.00 0.00
XMCP N 114 5.08 0.0 0.00 0.00
XPNL_A N 113 5.99 0.3 0.00 0.00
XPNL_B N 114 5.08 0.0 0.00 0.00
XSW_LINE N 117 2.30 -0.3 0.00 0.00
XSW_LOAD N 117 2.30 -0.3 0.00 0.00
XT1_SEC N 117 2.12 -0.3 0.00 0.00
XTRAW_N N 116 3.17 -0.2 0.00 0.00
XTRSW_L N 116 3.17 -0.2 0.00 0.00
* - Voltage Controlled Buses
EDSA Advanced Single Phase Power Flow Program v4.10.00
Branch Power Flow Values of Phase A
From -> To C# Code/Label P Q T-KVA
(Kw) (KVAR) (KVA)
BLDG LOAD1 11-0 8.66 5.32
McP BLDG 11-0 8.61 5.33
MCP PNL_A 11-0 0.00 0.00
MCP PNL_B 11-0 0.00 0.00
SW_LINE SW_LOAD 1 1000 8.75 5.36
SW_LOAD TRSW_N 11-0 8.77 5.36
T1_SEC SW_LINE 1 1-0 8.78 5.36
TRSW_L LTG_PNL 1 1-0 0.00 0.00
TRSW_L  MCP 11-0 8.74 5.35
TRSW_N  TRSW_L 1 1000 8.72 5.35
UTILITY T21_PRIM 11-0 12.58 8.22
XMCP XBUDG 11-0 0.00 0.00
XMCP XPNL_A 11-0 3.87 2.72
XMCP XPNL_B 11-0 0.00 0.00
XPNL_A  MOTOR1 11-0 4.07 2.72
XSW_LINE XSW_LOAD 1 1000 4.57 2.75
XSW_LOAD XTRAW_N 11-0 4.40 2.75
XT1_SEC XSW_LINE 1 1-0 4.41 2.75
XTRAW_N XTRSW_L 1 1000 4.54 2.74
XTRSW_L XLTG_PNL 1 1-0 0.00 0.00
XTRSW_L  XMCP 11-0 4.35 2.74
T1_PRIM T1_SEC 1 25-1 P 8.76 5.44 10.32
T1_PRIM XT1_SEC 1 25-1 P 4.57 2.78 5.35
To ->  From C# Code/Label P Q Loss
(KW) (KVAR) (KW) (KVAR)
LOAD1 BLDG 11-0 -8.62 -5.30 0.04 0.01
BLDG MCcP 11-0 -8.57 -5.31 0.05 0.01
PNL_A MCP 11-0 0.00 0.00 0.00 0.00
PNL_B MCP 11-0 0.00 0.00 0.00 0.00
SW_LOAD SW_LINE 1 1000 -8.75 -5.36 0.00 0.00
TRSW_N SW_LOAD 1 1-0 -8.73 -5.35 0.04 0.02
SW_LINE T1_SEC 11-0 -8.77 -5.36 0.01 0.00
LTG_PNL TRSW_L 11-0 0.00 0.00 0.00 0.00
MCP TRSW_L 11-0 -8.65 -5.32 0.09 0.04
TRSW_L  TRSW_N 1 1000 -8.72 -5.35 0.00 0.00
T1_PRIM UTILITY 1 1-0 -12.58 -8.22 0.00 0.00
XBUDG XMCP 11-0 0.00 0.00 0.00 0.00
XPNL_A  XMCP 11-0 -3.83 -2.72 0.04 0.01
XPNL_B  XMCP 11-0 0.00 0.00 0.00 0.00
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MOTOR1 XPNL_A 1 1-0 -4.03 -2.71 0.04 0.01
XSW_LOAD XSW_LINE 1 1000 -4 .57 -2.75 0.00 0.00
XTRAW_N XSW_LOAD 1 1-0 -4_.36 -2.74 0.04 0.02
XSW_LINE XT1_SEC 1 1-0 -4.41 -2.75 0.01 0.00
XTRSW_L XTRAW_N 1 1000 -4.54 -2.73 0.00 0.00
XLTG_PNL XTRSW_L 1 1-0 0.00 0.00 0.00 0.00
XMCP XTRSW_L 1 1-0 -4.26 -2.70 0.09 0.04
T1_SEC T1_PRIM 1 25-1 P -8.76 -5.36 0.00 0.08
XT1_SEC T1_PRIM 1 25-1 P -4 .57 -2.75 0.00 0.03
Branch Current Flow Values of Phase A
From To C# Code/Label CURRENT ANGLE AMPACITY F-LOADING
) (Deg) » (D)

BLDG LOAD1 1 1-0 43 -32 157 28%
MCP BLDG 1 1-0 43 -32 157 27%
MCP PNL_A 1 1-0 0 -0 157 0%
MCP PNL_B 1 1-0 0 -0 157 0%
SW_LINE SW_LOAD 1 1000 43 -32 0

SW_LOAD TRSW_N 1 1-0 43 -32 157 27%
T1_SEC SW_LINE 1 1-0 43 -32 157 27%
TRSW_L LTG_PNL 1 1-0 0 -0 157 0%
TRSW_L MCP 1 1-0 43 -32 157 27%
TRSW N  TRSW_L 1 1000 43 -32 0

UTILITY T1_PRIM 1 1-0 2 -33 157 1%
XMCP XBUDG 1 1-0 0 0 157 0%
XMCP XPNL_A 1 1-0 41 -35 157 26%
XMCP XPNL_B 1 1-0 0 0 157 0%
XPNL_A MOTOR1 1 1-0 42 -33 157 27%
XSW_LINE XSW_LOAD 1 1000 45 -31 0

XSW_LOAD XTRAW_N 1 1-0 43 -32 157 28%
XT1 _SEC XSW_LINE 1 1-0 43 -32 157 28%
XTRAW_N XTRSW_L 1 1000 45 -31 0

XTRSW_L XLTG_PNL 1 1-0 0 -0 157 0%
XTRSW_L  XMCP 1 1-0 43 -32 157 28%
T1_PRIM TI1_SEC 1 25-1 P 1 -32

T1 PRIM XT1_SEC 1 25-1 P 1 -31

Transformer & Line Voltage Regulator Loading of Phase A

From To C# Code/Label Capacity Loading Tap
(KVA) (KVA) ) (PU)
T1_PRIM T1_SEC 1 25-1 P 25.00 10.32 41% 1.000
T1_PRIM XT1_SEC 1 25-1 P 25.00 5.35 21% 1.000
Comments:

In this example, EDSA user can see the bus line-to-line voltages and line-to-ground voltages as the
Utility is a three-phase type, and the single-phase network is connected to the utility “Line-to-Line. The
mid tap transformer is connected to the Utility. The transformer secondary is center-tapped and center
leg grounded (some times known as Scott connection). Loads rated 120 V are connected from the “hot”
wire to the ground. Heavier loads requiring 240 V are connected between the two “hot” phases (or
phase-to-phase connection);
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