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IDECO 5 MW Plant-Agenda

 Day 1:
— Reviewing model and data
— PV inverter/electrically coupled generator modeling
— Steady state voltage regulation
— Reactive power capability of inverters
— Snapshot analysis
— Comparing results of shadow study
 Day 2:
— Grid code compliance
— Long term dynamics
— Reverse power flow
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Work Flow

 Day 1:
— Setting up the model
— Substation Transformer Assumptions
— Exercise 1.1: Calculating substation short circuit levels
— Exercise 1.2: Populate PV inverter PF table
— Discussing IRR-DCC-MV 5 Voltage Requirements
— Load Allocation
— Steady state snapshot analysis, Grid code compliance
 Day 2:
— Exercise 1.3: Quasi steady state analysis-Long term dynamics
— Exercise 1.4: Short Circuit Study
— Comparing results of shadow study
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Work Flow

« Day 1.
— Setting up the model
— Substation Transformer Assumptions
— Exercise 1: Calculating substation short circuit levels
— Exercise 2: Populate PV inverter PF table
— Discussing IRR-DCC-MV 5 Voltage Requirements
— Load Allocation
— Steady state snapshot analysis, Grid code compliance
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Setting up/reviewing model

 What is the current load and power factor assumed in
the model?
— Is this minimum or peak load?

 What is the source voltage?
* Are there any voltage regulating devices in the model?

 Run a load flow and generate the following results:
— Load Flow Summary Report
— Overloaded Lines & Cables Report
— Overloaded Transformer Report
— Voltage Profile at every point along the Feeder (p.u.)
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Sample report -Summary Report: Load Flow

Total Summary kW kvar kVA PF(%)

Sources (Swing) 8580.24 4303.41 SG606.10 89.40
Generators 0.00 0.00 0.00 0.00
Total Generation 8558.24 4303.41 9606.10 89.40
Load read (Mon-adjusted) &192 53 4014 42 §123.62 &9.60
Load used (Adjusted) &193.00 4014 48 §123.68 &9.60
Shunt capacitors (Adjusted) 0.00 S2TPTT 2T 0.00
Shunt reactors (Adjusted) 0.00 0.00 0.00 0.00
Motors 0.00 0.00 0.00 0.00
Total Loads 8193.00 3736.69 Q00490 90.93
Cable Capacitance 0.00 -11.65 11.65 0.00
Line Capacitance 0.00 -305.00 305.00 0.00
Total Shunt Capacitance 0.00 -316.65 J16.65 0.00
Line Losses 24354 533.73 58604 4157
Cable Lozzes 1.16 1.39 1.80 64.00
Transformer Load Losses 22.51 348 28 357 .92 23.05
Transformer No-Load Losses 67.64 0.00 67.64 10:0.00
Total Losses 385.25 838340 967.79 40,54
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Setting up the Model: Reviewing 33 KV network

Locate PV project in the model
Model as ECG-suitable for load flow studies
Verify size, PF of project

132 KV infeeder assumptions:

— 3 ph short circuit level at 33 KV  : 986 MVA
— X/R Ratio . 25

— 1 ph short circuit . 78 MVA
— Resistance grounded : 15 ohms
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Setting up the Model: Adding in the PV Inverter

PV Plant Assumptions:
— (4) Electronically Coupled Generators

» Rated Power: 1260 kVA
» Active Power Rating: 1260 kW
» Rated Voltage: 0.4 kv

e Short Circuit Current: 122.5%
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Inverter type Shortcircuit Inifial Uninterrvpted shori-circuit Maximal
surge currentip  symmetrical current Iy (4] current 1. (4]
(&) shorf-circuit Mode 1 Mode 2
current I [A)
ST S000TL-20 55.56 e 73 4] 73
5TP SO00TL-20 5939 Q7o B.7 0 B
STP FOOOTL-20 =S -] 14.07 102 0 10.2
ST BOOOTL-20 G765 1419 11.6 0 11.8
STP QO00TL-20 71.52 14.40 131 Q 13.1
STP 10000720 Fr65 1598 14.5 0 14.5
STP 120007120 7636 1214 174 0 174
STP 100007110 7299 20.60 140 0 14.5
STP 120007110 7503 2089 192 0 174
STP 1.5000TL-10 2285 2645 240 Q .7
STP 17000710 2B.24 2688 248 0 2448
STP 1 5000TLEE-10 o404 2585 24.0 0 Ay
STP 20000TLEE-10 10684 31.14 29 0 29
STP 20000730 2B.58 3107 29 0 29
STP 25000TL-30 11637 40086 3452 0 346.2
STP 1 2000TLU5-10 B1.30 1727 T14.4 0 14.4
STP 1.5000TLUS-10 Bo20 2057 18 L] 18
STP 20000TLU5-10 107.44 2644 24 0 24
STP 24000TLHUE-10 111.92 309 29 0 29
STP 30000TLUE-10 181 50.68 3452 0 362
5TP &0-10 f 201.2 106.4 B7 Q BF
STP S0-US-10
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Work Flow

 Day 1:
— Setting up the model
— Substation Transformer Assumptions
— Exercise 1: Calculating substation short circuit levels
— Exercise 2: Populate PV inverter PF table
— Discussing IRR-DCC-MV 5 Voltage Requirements
— Load Allocation
— Steady state snapshot analysis, Grid code compliance
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Substation Transformer Assumptions

 Two-Winding Transformer parameter assumptions

— Voltage Rating 132/33 KV
— Apparent Power Rating 100 MVA
— Transformer Impedance 10 %

— X/R Ratio: 25

— Assume Off Load Tap Changer present

— Fixed secondary taps (95% to 105%, 2.5% steps), assume
102.5% secondary tap position
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Work Flow

 Day 1:
— Setting up the model
— Substation Transformer Assumptions

— Exercise 1.1 : Calculating substation short
circuit levels

— Load Allocation

— Exercise 2: Populate PV inverter PF table

— Discussing IRR-DCC-MV 5 Voltage Requirements

— Load Allocation

— Steady state snapshot analysis, Grid code compliance
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Substation short circuit calculations-IDECO model

=
M Network Properties M

Metwork | Source |Equivalent | Demand | Limiting | Harmanic I Comments|

Source

Source type: lEquiuaIent (From Eq Database) v]
Device ID: |HASSAN | o
Mame: 3

Cperating Voltage: 33.0 kVLL

Source Mode

MName: 19614 HEAD

Zone: UMDEFINED -

Display: Display as a node -

¥ coordinate: 2456599.459

¥ coordinate: 211522.307 ‘I

OK l [ Cancel
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Substation short circuit calculations-IDECO model
[ wme Network Properties |_2 | ]

Metwork I Source | Equivalent | Demand I Lirmiting I Harmonic I Comments |

Load Model Configuration

Model:  |DEFAULT ~|

Source Equivalent Voltages

33.0 Balanced
1.0 1.0 1.0 p.u.
0.0 -120.0 120.0

Utility Equivalent

[Short—Circuit Lewvel -

MY A

986, 70987 28.70973 |I
78.31 0.51

Load Equivalent

A B C Load Type:
kv 0.0 0.0 0.0 [kW & kwvar "']
kwar 0.0 0.0 0.0
Ok ] [ Cancel
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Substation short circuit calculations-IDECO model

Exercise: Calculate short circuit MVA to model 132 KV
source

« Model 132 KV source.

« Perform fault calculations using available SC MVA.
 Model substation transformer

e Simulate fault with transformer

o« Compare fault levels if 132 KV and 33KV network

 Now, assume 2.5 % secondary tap position for load
flow studies
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Save Base Case

e Save your model as:
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Work Flow

 Day 1:
— Setting up the model
— Substation Transformer Assumptions

— Exercise 1: Calculating substation short circuit levels

— Load Allocation

— Exercise 2: Populate PV inverter PF table

— Discussing IRR-DCC-MV 5 Voltage Requirements

— Load Allocation

— Steady state snapshot analysis, Grid code compliance
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Load 16 profile

=—| oad 16 profile

|
|
|
|
|

Load 16 (KW)
3

l Series "Loac

D I I | I | 1
0 1460 2920 4380 5840 7300 8760

|

|

Time (hours) :
2
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Load Allocation

 Allocate the load in the circuit to match the meter
demand

« Balanced/Unbalanced phase demand ?
 What format is the load data available in ?

« Loads can be classified according to customer type Iif
necessary-to assign different load factor.

* Analyze the circuit in peak and day minimum load
conditions for planning purposes.
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Load Allocation

What load data/ demand type is available ?
— Substation load data ? ( EDCO )
— AMIl data ? (IDECO)
— Data resolution?

Other requirements
— Load power factor
— Transformer taps
— Shunt capacitors

Specify demand at the substation (P,PF),(Amps,PF)
Fix load power factor and allow source to swing
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Load Allocation

L ™
um [oad Allocation Analysis ? | =
Load Model Allocation Method
DEFAULT v} IAcmai kA "I 154
MNetworks and Meters Load Flow Parameters
F-[¥] Feeder lDEF.kULT v]
...... E'
Demand
Feeder :
L SWAQAH
|| Connected
IW-PF -r] [ Total
A 3193.0 0.0
B 31930 0.0
G 131930 0.0 Factors. ..
Downstream Information
A B c Total
4899.77 4899.77 4899.77 14699.32
y
A E] [ActuaikVA vl [ Details... l
= Save % Run | [ oK ] I Cancel I
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Load Allocation

JORDAN

Load Flow Box E
Transformer - 7 =
WVLL  EVLM 0 [A) i, e Vsl Vipu]l  PF
Al 333 192 489 | 37141 | 31708 | 1934.1 | 1.009 | 8R.37
B 333 192 489 | 37141 | 31708 | 19341 [ 1.009 [ 85.37
C|333| 192 48937141 | 31708 | 19341 | 1.009 | B5.37
Tatal: | 11142 | 9512 | 5802
s @c L i =) 2 [E] T B8
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Work Flow

 Day 1:
— Setting up the model
— Substation Transformer Assumptions
— Exercise 1.1: Calculating substation short circuit levels
— Load Allocation

— Exercise 1.2: Populate PV inverter PF table
— Discussing IRR-DCC-MV 5 Voltage Requirements

— Load Allocation

— Steady state snapshot analysis, Grid code compliance
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Reactive power capability

Exercise : Populate PF table
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Work Flow

 Day 1:
— Setting up the model
— Substation Transformer Assumptions
— Exercise 1.1: Calculating substation short circuit levels
— Load Allocation
— Exercise 1.2: Populate PV inverter PF table

— Discussing IRR-DCC-MV 5 Voltage
Requirements

— Steady state snapshot analysis, Grid code compliance
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Intermittent Renewable Resources-Distribution
Connection Grid Code at medium voltage
(IRR-DCC-MV)

 |IRR-DCC-MV 5 Voltage Requirements:

— Voltage step limit following sudden loss or start of IRR shall
not exceed 3% measured at the PCC

— Voltage Control at the PCC required

— Power Factor Control at the PCC required (+/- 0.88 pf)

» Full lagging capability required from 100% to 95% nominal
voltage

» Full leading capability required from 100% to 105% nominal
voltage

— OLTC required for transformers ?
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Work Flow

 Day 1:
— Setting up the model
— Substation Transformer Assumptions
— Exercise 1.1: Calculating substation short circuit levels
— Load Allocation
— Exercise 1.2: Populate PV inverter PF table
— Discussing IRR-DCC-MV 5 Voltage Requirements

— Steady state snapshot analysis, Grid code
compliance
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BEGIN MODELING
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Load Flow Analysis Part 1 — Steady
State Analysis

e (4) Study Cases Created:
— Case 1: Peak Load, No PV
— Case 2: Peak Load, Max PV
— Case 3: Min Load, No PV
— Case 4: Min Load, Max PV

 Power Factor Capability Analysis:

— (3) Scenarios per Study Case
* PV operating at 0.88 leading pf
* PV operating at 1.0 pf
* PV operating at 0.88 lagging pf
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Load Flow Analysis Part 1 — Steady State Analysis

 Power Factor Capability/Control Analysis:

— Voltage Step Limit Requirement:

» Calculate step change in voltage between Case 1 and 2, and Case 3 and 4 for all
scenarios, PCC most important, but do for all nodes

— Losses:
» Calculate losses for each of the runs, compare with and without PV
— Reverse Power Flow:
» Monitor power flow at the distribution substation for each case
— Thermal Overloads:
» Check overhead lines, cables , transformers against their current ratings (Rate A)
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Load Flow Analysis Part 1 — Steady State Analysis

« Voltage Control Capability:
— Study all (4) cases with the PVs operating in voltage control mode,
determine whether voltage can be controlled to within 0.90 and 1.10 per-unit
— Voltage Step Limit Requirement:

» Calculate step change in voltage between Case 1 and 2, and Case 3 and 4 for all
scenarios, PCC most important, but do for all nodes

— Losses:
» Calculate losses for each of the (12) runs, compare with and without PV
— Reverse Power Flow:
» Monitor power flow at the distribution substation for each case
— Thermal Overloads:
» Monitor power flow at the distribution substation for each case
— PV Inverter Documentation Review:

» Confirm PV inverters can supply full 0.88 leading reactive capability for voltages
between 100% to 105%

» Confirm PV inverters can supply full 0.88 lagging reactive capability for voltages
between 100% to 95%
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Snapshot Analysis -No PV (Basecase)

M Section Properties ? D
Section ID Electronically Coupled Generator —
@« 7 Id: pEFALLT v @
MNumber: 741
I Phase Status: [Connected ¥
via VB vic Location: Stage: |Undefined nt
Zone Settings
LREETINED) i Grid-Side Output Generation
TR ORRanE Load Model: DEFAULT -
iu—imwn -J | More... ] Rated Power: 1260.0 kvA
Active Generation: 0.0 kw & Profiles
Devices
| * Add | = Remove ‘ Short-Circuit Fault Contribution
~Nodes @ Percentage: 150.0  |%ofRated Curent =
[=- Electronically Coupled Generator Gt 2727.98 | A
Inverter
- Inverter Controls
- Long-Term Dynamic Curve
- Harmonic Model

T

[ Colepse | oK [ Cancel |
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Snapshot Analysis-Max PV

- = = S
M Section Properties =

Section ID Electronically Coupled Generator -
. | B
« E ‘d- [21-sPs0 v @
Number: INVL
Phase Status: [Connec‘hed '_]
[va /1B Wic Location: Stage: |Undefined hd
Zone Settings
UNDEFINED il Grid-Side Output Generation
Environment Load Model: DEFAULT -
|unknown v I l more... | Rated Power: 1260.0 KVA
Active Generation: 1100.0 aw
Devices
1
| Add || = Remove ] Short-Circuit Fault Contribution
~Nodes @ Percentage: 150.0 %ofRated Current  ~
[=- Blectronically Coupled Generator @ Cirrent: 2727.98 A
Inverter )
- Inverter Controls
~-Long-Term Dynamic Curve
- Harmonic Model

T

(€ Calapse _ ok | [ Cancel |
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Snapshot Analysis- Voltage Profile

" CYME 7.2 04 - CYMDIST- JUST SMW_BV MinLoad NPV 20T iog x5t {5l Contl ed | - . — =6
©% file Edit Dotabese Equipment Network  Anslysis  Report Wiew |Customee | Window  Help - =]
O n| e | d ek w0 (4 Menu., - QG
¥ & . : . g
[ristwat color mndom) =% [Detout cihes
Lt sl = Sherteuts.
el aBX k| Status Bar... i
NviBBIFIEaE = |TEW Recult Box v
P e =
.| Keywords..
: Filtersa
i3 Validation Rules. . 4
]
s i Pestwoiks I | Chailte, _/I K
3 ptr ool listmorka Chams Themae. .
w eeder (3) Contour Plat. |
rn R ¥ I 1
| Topowgy E SimplFied Yiew. m 2]
w | = il Bus @) i 2
C \! B mterconasciion (1) One-Linz Diagram . |
il ) Nods (23 — » |
U;‘ o ?ls TCC View » ?‘. ————— .
- [ section (54,
_'I: B Vser Data Extensions.. it
| | |
" | Dot |
.'9'1 [ cabe (@ = ‘E: i et}
o | = B Decironicaly Couped Generstor 4 s
3 @ [ '
|
= @ 2 |
@ | ° Wi - ||
el @ s 4 &
™l Ivarhoad Ling (17} i
< : o (3) 3
B » Il Seoi Lood (7) i
| v [ swren 5
| * B Tronstomer (12) .
L 2y ‘ J'I [
Code_| Mes: [ Locsnon | Device | Hemworic |
I, 520040 Ovaral Derwler must b groaer than or equalto 0 £815r. Peasa correct.. : Cable (equbrsnty. 14002 | :
4 320040 Overall Dereler must be greater than or equalbo £.55750. Pease corredt.
! 1]+ [ Aerermal voltages Area A t-[ } LoadFion -Overloacedires andcables 1]} Load Fow €
[ The Databese Connection could not be found.
e Ty
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B File Edit Database Equipment Net

IR b |l oy R W =
Mstwork esof fandsm) [ Datak Tage {Loag Alacation =l o |5 = 8| El=
SRR aax @ i [ e e L W e
s chas I
Gen=al | Keywords | X A6 | ¥ Aue -
+ - | |
Chart Type
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it
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i almge Frofle He
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% Toponay
e | E 2FE New Chart
& @ Bus 21} o
{ W Interconnerction {1} e
& Hh Mode 23]
9 valtage Profie
i B Secion(54) ! rd
= | & B Sourca Koda (3) = )
| Devices L S
8 . £ ;
| - b Cable (8
o | = [ Eectronicaty Coupled Generatar (£}
@ [N
o N2
=3 @ N3
e @ v
| ¢ B Overhead Lne (17} |
<t | - B Sourca 3} |
X b spot Loa |
s o Cancel
ofl] ¢ B Tenstomer (12 =
= 4 . b
= [ Code | Message | Location | Devvice | Hetwork
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Snapshot Analysis- Voltage Profile

-

WM Charts

Name

* =06 @

Conductor Rating & Current
Downstream Customer Profile
Fault Current Profile

KVA Profile

KVAR Profile

Short-Circuit LG & Pick Up
Short-Circuit LLL - LL & Pick Up
VOIE ge Profile

Voltage Profile puss

VoltgaeProfile pu

[ General | Keywords |x axis | ¥ axis |

Keywords
% ':‘[P
Analysis
Context: [AI Contexts 'J

ok || cancel
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Snapshot Analysis- Voltage Profile

M Keyword Selection 4 - m )

Keyword Categories ma, Al Keywords

[ QG | |E X[ veA Q%R
~ [} [l Keywords | Keywords ~ | Description ~ | Type v Format ¥  Header

v [ Analysis
Ly Arc Flash Hazard

4|

i Dvpué Pu voltage drop on phase A Real 3 dVA

. Dvpus_TERTIARY Pu voltage drop on phase A of tertiary Real 2 dVA-T
(& Distribution State Estimator [ Pu line-to-neutral voltage on phase A Complex 3 VA
u Harmonic VpuAB Pu line-to-line voltage on phase AB Complex 3 VAB 14
i Load Flow | | VpuAinput Pu input line-to-neutral voltage on phase A Real 3 VA

[} Long Term Dynamics |
[} Maximum Starting Size
L0 Short-circuit
|y Votage Sag
v [[ Devices
Ly Busway
b |y Capacitors and Reactors
v [L) Harmenic devices
I |y Lines and Cables —
Ly Meter
¢ [ Miscellaneous
b |.J Motors and Loads
& [} Power Electronics
¢ | Sources and Generators
b [ Switching and Protective devices
© [} Transformers and
U |y Transformers and Regulators
¥ |js General
Iy Camman
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F 1 F AR
&m Chart Selector ? _5)3 !
Display
Destination: New Chart v]
Theme: DEFAULT
Results X-Axis
=) Q G Distance from source
Load Fiow :
Series
D Conductor Rating & Current Em e,
puA
[7] kvA Profile R 4
VpuB
[[] KvAR Profile 25 i
| VUL
[ vottage Profile @ pu
|[C] Downstream Customer Profile &
VoligaeProfile pu
Apply on
[ALHASsAN -
["] Enable Filter
Commerdal Cust,
5 Result Set [Fmﬂ Display ‘ l Close

)
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Snapshot Analysis- Voltage Profile

Voltage P.U
( ALHASSAN )

0 200 400 600 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800 5200 5600 6000 6400 6800 7200 7600 8000 8400
Distance from source (m)

L VA ’ VB . vC
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Snapshot Analysis- Exporting Reports

Options
[¥| Display iterations report [ Display the summary status dialog
["] only on non-convergence

[ Use same iterations report

Reports
[¥] select
Load Flow - Abnormal Voltages Areas » 4  Add
Load Flow - Buses outside limits I
Remove

m

Load Flow - Feeder loading

Load Flow - Overloaded lines and cables
Load Flow - Overloaded transformers
Load Flow - Summary Report

1|

e-Line-Diagram Result Tags

[T select

Conductor Tags

One-Line-Diagram Color Coding
[T select
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Step Voltage Requirement

o Calculate step voltage change at the PCC
* Analyze with no PV and Max PV

« Compare against IRR-DCC-MV 5 Voltage
Requirements.
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Step Voltage Requirement

&M Group Properties l . ' l &lﬂ—hj

Types

[¥] Devices Sechons Modes Buses Metworks

Properties

e 1

Type Device Type ¥ Name ¥ Phase | Section ¥ Device D (B Status ¥
Device Electronically Coupled INV3 ABC INV3 21°5TPe0 Connected
Device Bectronically Coupled  INV4 ABC INV4 21°5TP&D Connected
Device Electronically Coupled  INV1 ABC INV1 21°STP&eD Connected
Device Blectronically Coupled  INV2 ABC INVZ 21°STPED Connected

4| 1] | F

A
o
%]

et Column Fiters | (V] Show enly the selected items

Apply Cancel
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Snapshot Analysis-Reverse power flow

e Plot KWTOT at the substation
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Snapshot Analysis

 Repeat analysis for 0.88 PF lead and lag.
 Repeat analysis for Max Load.
« Tabulate the results and compare.
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Work Flow

 Day 1:
— Setting up the model
— Substation Transformer Assumptions
— Exercise 1.1: Calculating substation short circuit levels
— Exercise 1.2: Populate PV inverter PF table
— Discussing IRR-DCC-MV 5 Voltage Requirements
— Load Allocation
— Steady state snapshot analysis, Grid code compliance

 Day 2:
— Exercise 1.3: Quasi steady state analysis-Long
term dynamics

— Exercise 1.4: Short Circuit Study
— Comparing results of shadow study
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Quasi steady state analysis-Time series analysis

 Why Is quasi steady state analysis needed ?
* Need to study coincident PV analysis

* Help identify the time dependent aspects of power
flowing in distribution systems

e Captures interaction between changing load and PV
output.

o 8760 (hourly analysis) done for this study.
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Quasi steady state analysis-Long term dynamics

Setting up the model
Defining load and generation curves in the library
Assigning the curves

Visualizing results
— Voltage profile of the feeder
— Power flow at the substation
— Power factor at the substation

— Voltage regulation and status of voltage regulating
equipment ?



SAID | JORDAN

FROM THE AMERICAN PEOPLE

[P CYRE 7.2 4 - CYMDIST - JUST SMW BV MinLoad MaxPV atBEPFlag st | Sclf Contained ) - [Mainl = -
N File Edit Database [Equipment| Metwork Analysis Report Wiew Custonize Window Help
OB d Source Equivalent ope DER = @
[ Netwerk coker fandorn) Regulator |e | [Lona Tem Dynemics -5 % | %@ :
4 Transfermer ] I 1 I I =
= |t Lt e . e P A L 1= W S N S
enerator F
v BB E Metor v
| Wind Energy Conversicn Systems | é‘; T
: Micro-turhine
PhotmaracFane T
; ‘ Nekviorks Battery Eneray Storage System *‘fA
. . SOFC
Fuse
&
Recloser PN i
VB P
Bresker & 5\‘
| v B Saction (54) Switch | T N E o
_'J_ « [} Source Node (3) Sectionalizer (. —@
9 18614_HEAD Neswork Protector i
&-t @ 15617_HEAD) L x
o @ 18818_HEAD| Miscellaneous Python Device Senpt I
: o Converter Contiol |
Devic Conductor
“— ¢ B Cable (8} Cable Conductar Material ag- —@
¢+ [ [Eeetiaizaly B - Tnsulation Material '3 ———————— -
I Overhsad Line Overhead Line y
B Souree @) L Wind Medsl = 2
- [ spot L ; . . Bl
al . = ;a: "Oﬁ; - Capacitor / Reactor 3 Insalation Mocel |
" 1” e (B o Generation Curve Modsl !
0 ransormer i ]
g . S Motor Curve Model ! .
| Power Electionics ¥ Load Curve Model ! -l',,,—; o ! v
|
1 Library v Symbols =
7| Load Flow - Summary Report [
Study Parameters
Study Hame |_-usr5|.w BV MinLoad Max™_aiB2PFlag .sxst >
14l <] FI# [\ Herabonrepert ) FeederloadngReport 4  LoadFlow -Summary Report  J, Iterabcnreport-[3] ), FeederloadngReport-[1] i Load Flow - Summary Regert-[L]  f lerstonreport-[2] J  FeederlosdingRepert-[2] A Load Flow - Summary Report - [2] /
[ The Database Connecbon could not be found.
NUM




“USAID | JORDAN

FROM THE AMERICAN PEOPLE

Long term dynamics-Assign curves to loads and
generators
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Visualizing results-Voltage Profile

Long-Term Dynamics
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Visualizing results-Active power at the substation

Long-Term Dynamics
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Visualizing results-Power factor at the substation

Long-Term Dynamics
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Work Flow

 Day 1:
— Setting up the model
— Substation Transformer Assumptions
— Exercise 1.1: Calculating substation short circuit levels
— Exercise 1.2: Populate PV inverter PF table
— Discussing IRR-DCC-MV 5 Voltage Requirements
— Load Allocation
— Steady state snapshot analysis, Grid code compliance
 Day 2:
— Exercise 1.3: Quasi steady state analysis-Long term dynamics
— Exercise 1.4: Short Circuit Study
— Comparing results of shadow study
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Short Circuit Study

« Compute fault current contribution from the project



JORDAN

i 2 FROM THE AMERICAN PEOPLE

sTATES,1
s 1
= — *
&
2
ONAL DE

Comparing Shadow Study Results
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