=" USAID | JORDAN

%2 FROM THE AMERICAN PEOPLE

Energy Sector Capacity
Building (ESCB)

AJIB PV Plant Grid Impact Study

Training No. 1 | ; /I/]]

\—/
=
V& L
/(Y gt
NN
| A )
ﬁ‘.. I‘ /3y \‘H\ ‘\‘M/f\ .’H |
\ ¢ RA Y \

Q \‘\\




'USAID

FROM THE AMERICAN PEOPLE

JORDAN

Agenda

 |ntroductions

« Morning Session

— 9:15 - 1:00 PM: Setting up the Model
* Review Existing Feeder Model
* Project Background
* Model Updates
» Review Load/Generation Data

e Afternoon Session

— 2:00 — 3:00 PM: Load Flow Analysis Part 1 — Steady State
» Criteria Review
» Study Cases
» Analysis

— 3:00 — 3:30 PM: Comparing Shadow Study Results
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Q.A.A. Extended NEPCO

Q.A.AEXTEND NEPCO

33 KV Cables
200.0 mm*
0.015 km

2.0

33 KV Cables
500.0 mm?#
0.015 km

20

m QAANEPCO (1) QA ANEPCO (2)

N4

N4

INTER CONNECTCR \_ Al Dessie (1) Al Dessie (2)

MADABA S0UTH I_-

10.0 KVA

33 KV Cables
500.0 mm*
0.001 km

20
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78.20 AMP 240
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AL DESSIE MAIN

33 KV Cables

500.0 mm= 33 KV Cables
12.680 km 500.0 mm?
1.0 12.680 km
1.0 33 KV Cables
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Review Existing PSS SINCAL Feeder Model

e Open “AJIB BANK STUDY-SINCAL MODEL.sIn”

e Questions:
1. Whatis the source voltage in percentage of nominal?
What is the system short circuit MVA?
What is the load power factor?
What load condition does this model represent?
How is voltage regulation achieved?

a kW

e Perform a load flow simulation
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Perform Load Flow Simulation

E AJIE BANK STUDY-SIMNCAL MODEL__Peak__noPV - P55 SINCAL
File Edit View Insert Data [Calculate | Tools Table Extras Window Help
NS H QS| G §P setings. =" RERI=E I R
capica-gic el T Methods... - @~ @ - [Aal
T - @ ER @ l Load Flow k Standard b
, hort Circutt.. Load Profile
|Tuulhm{ 1 x Results » Load Profile (Maximum) ﬁ
o Standard ] 5 - Default Load Development 1
_ Operating Points =
G 4 X 4 [ Input Data cenarios
4 T0O Topology f]
 MNode Contingency Analysis... |
| ” ?::ﬂv;:unr: Tran:ferl:apaciﬁ-'... |
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Project Background

 The Arab Investment Bank of Jordan (AJIB) is
developing 3600 kVA PV plant in south Amman

o Seeking “Power Wheeling” mechanism in Jordan’s
distribution network .

* Project designed to not
exceed AJIB load

Expected load consumption of AJIB (

Energy [MWh]

Jul Aug Sep Okt Nov Dez

Figure 4-1: Expected PV Power and Consumption of AJIB
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Project Background

e Project Detalls:
— New 33 kV switching station between Madaba and Amman
— 6 km from the Al-Dessie Main 33 kV switching station

— 3.5 km from the Al-Andalosieh Main 33 kV switching station
(Al-Andalosieh Main end normally opened)
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System One-Line Diagram in PSS SINCAL
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. . AJIB PV Power Plant Data
Eq ul p ment DEtaI | S Installed capacity (DC peak power) 3,010.92 KWp
| Total power (AC) nom. inverter output 3,600 kVA AC |
Number of strings 920
PV Modules
Manufacturer Sunpower
i A\J I B P I ant Data Module type SPR-XZUFTBH-CGM
Nominal power at STC 327 Wp
) PV M Od u I eS Technology Monocrystalline
MNumber of modules 11,960
Number of modules per strin 13
e |nverter Data T =
Manufacturer -
Orientation East/West (Azimuth 88.4°, -91.67)
¢ I nve rte r S C Data Installation type Fixed
Inclination 10°
_Row disténce 3m
Inverters
Inverter manufacturer SMA
Inverter type Sunny Tripower 60
Nominal output power 60 kKVA
| Number of inverters 60
Number of strings per inverter 15 x40 /16 x 20
Voltage 400 V (3 phase)
Frequency 50 Hz
Cabling
DC ohmic losses 0.5% (STC)
AC losses 1.5% (STC)
Transformer
Transformer manufacturer Siemens
Transformer type 04KV /33 kV
[ Nominal power 1,800 kWA
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Review Load Data

« Load and generation profiles required to perform
steady state analysis

 |dentify the peak and minimum load date and time

e 8760 branch flows provided by JEPCO
— 1/11/2015 — 1/11/2016

e Peak/Minimum load date and time identified In
“MODEL LOADS.txt”

 Composite load profiles will be created and
discussed during the Long-Term Dynamics training
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Review Load Data

« AL DESSIE 33KV LOAD PROFILE

« ANDALOSIEH 33KV LOAD PROFILE

e Q.AAExt. NEPCO 33KV LOAD PROFILE
« Q. AAANEPCO 33KV LOAD PROFILE

« MODEL LOADS
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Generator Profile

e Solar data was not available at the time of the study

* Black & Veatch utilized the PV profiles from the
IDECO project

 The IDECO profiles were per-unitized so they can be
applied to this project

 Generator Profile
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Setting up the Model: 132/33 kV Transformer

 Two-Winding Transformer parameter assumptions:

— Apparent Power Rating: 100 MVA
— Impedance Voltage at Rated Current: 6%

— R/X Ratio: 1%

— Vector Group: DNY11

— Assume Z, = Z,
— Fixed secondary taps (95% to 105%, 2.5% steps)

— Adjust secondary tap position to maintain approximately
nominal voltage at the 33 kV bus
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Setting up the Model: 132/33 kV Transformer

Two-Winding Transformer @

Basic Data | Element Data | Additional Data | Controller

Start Mode [ Wizs -

End Mode M4 [ |

Element Mame 27279

Metwork Level High Vaoltage (132 kW] b [ Generator Unit
standard Type (none T [T out of service
Transformer Data Zero-Phase Sequence

Rated Voltage Side 1 Vnl 132.0 kW
Rated Voltage Side 2 Vn2 30 KV Zero/Pos. Impedance  Z0/71 10 pu
Rated Apparent Power  5n 1000 MVA Resistance/Reactance  RO/X0 1o pu

Full Load Power Smax 1000  MVA E]

Ref, 5C Voltage VS 6.0 %

SC Voltage - Ohmic Part  wr 0 % Neutral Point Imp. Side 2+ Fixed Grounded
Iron Losses Wfe 0.0 kW

Mo Load Current i 0.0 %

Additional Rotation P 0.0 ®

Vector Group DYM11 hd

OK ] [ Cancel
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Update Infeeder Parameters

e SCyya = 1039.4 MVA at 33 kV

132 kV 33 kV

wee O——D—

1039.4 MVA
18.2 kA
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Update Infeeder Parameters

¢ SBASE =100 MVA
100 MV A

¢ IBASE = /3 33 kV = 17495 A
18.2 kA
I = oA 10.39 pu
Xe X
MY YT
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Update Infeeder Parameters

4 1
Ip = Xtk 10.39 pu = XotXr

* X¢+ X7 =0.096 pu

« Assume X = 0.06

o SCyvanew = XKS = —— =27.7 pu=2777.7 MVA
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Infeeder

Basic Data | Element Data | Additional Data | Controller

JORDAN

Update Infeeder Parameters

Made
Element Mame
Metwaork Level

Standard Type

Shaort Circuit Power Sk”
Resistance/Reactance R/
Voltage 5k” Ve

Internal Reactance i

Operating State
Load Flow Type

Init, Value Active Power Pst

Init. Value React, Power  Qst
Voltage Angle &
Voltage v
Zero-Phase Sequence
Grounding

Zero/Pos, Impedance Z0/Z1
Resistance/Reactance RO/XD

N353
M
High Vaoltage (132 kV)

[none) -
27777 MVA
01 pu
1.0 1
0.0 %
|vsre| and & -
00 Mw
0.0 Mwvar
0.0 ®
101.0 %

Mot grounded
0.0 pu
0.0 pu

b

[
- }
Maximum
Sk 1,0000 MVA
R/ 01 pu
Ve 1.0 1
Maximum
2021 0.0 pu
RO/X0 0.0 pu

DEquivalent Supply
|:| Out of service
Minimum
Sk” 10000 MWA
R 01 pu
vE 1.0 1
Minimum D
20/21 0.0 pu
RO/X0 0.0 pu

QK l [ Cancel
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Check Short Circuit Calculation Settings

E AJIB BANK STUDY-SINCAL MODEL_ Base - PSS SINCAL
File Edit View Insert Data [m Tools Format Extras  Window Help
NS H QS 5 Y Setings. S s .
(210K BRI e | Mot o @- @, A
" Load Flow 4"
Sheort Circuit... .
Toolbox o X "-SINCAL MODEL__Base ::{| AlIB B
= Standard Results 4 150.0 200.0 :
—l . I



USAID | JORDAN

FROM THE AMERICAN PEOPLE

Check Short Circuit Calculation Settings

Infeeder @

BasicData | Element Data | Additional Data | Controller

Calculation Settings @ Mode y 4 13
Basic Data | Load Flow | Load Flow ext. | Short Circuit | Element Name 12} [ Equivalent Supp!
quivalent Supply
MNetwork Level High Valtage (132 kV) AR [T out of service
Short Circuit Method VDE 0102/2002 - IEC 909/2001 - Standard Type [nane) v T
Short Circuit Data Type : Sym. Components -
Temperature at End of 5C P Maximum Minimum
Minimum
Peak Current Calculation i 1 M Short Circuit Power Sk 27777 MVA Sk 1,0000 MVA Sk 1,0000 MVA
Tripping Current Calculation IAMEU VDE0O102/1.90 - IEC 909 Resistance/Reactance R ol pu R/ o1 pu R 0l pu
Voltage Sk" Ve 1.0 1 Ve 1.0 1 Ve 1.0 1
Options Internal Reactance x 0.0 %
[#] Jain Motars [¥] Jain Windpower
Join Photovaltaik Join Trafo Correction Factor Operating State
Load Flow Type |vsre| and & -
Init. Value Active Power  Pst 0.0 MW
Additional Fault Data [none) ok .
Init. Value React. Power (st 0.0 Muvar
Voltage Angle 5 0.0 =
Voltage W 101.0 %

Zero-Phase Sequence

Grounding Mot grounded Maximum Minimum O
1 Zero/Pos. Impedance 2021 0.0 pu 2021 0.0 pu 2021 0.0 Pu
Resistance/Reactance RO/X0 0.0 pu RO/X0 0.0 pu RO/X0 0.0 Pu

QK ] [ Cancel

" - oK ] [ Cancel
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Model Updates

 Run Load Flow simulation
— Check voltage at Q.A.A. NEPCO 33 kV bus
— Check 132/33 kV transformer tap settings
— Compare with original case
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Model Updates

Two-Winding Transformer @

Basic Data | Element Data | Additional Data | Controller

Start Mode MN3E3 [ Wiz -

End Mode M4 [

Element Mame 21279

Metwark Level High Yoltage [132 kV] b [ Generator Unit
standard Type (none) I [ out of service
Transformer Data Zero-Phase Sequence

Rated Voltage Side 1 Vil 132.0 (4"
Rated Voltage Side 2 Vn2 kB0 KV Zero/Pos. Impedance  Z0/71 10 pu
Rated Apparent Power  Sn 1000 MVA Resistance/Reactance  RO/X0 10 pu

Full Load Power Smax 1000 KMVA E]

Ref. 5C Voltage VSE 6.0 %

SC Voltage - Ohmic Part  vr 0 % Neutral PointImp. Side 2 »  Fixed Grounded
Iron Losses Ve 0.0 kW

Mo Load Current i 0.0 %

Additional Rotation [iv] 0.0 ®

Vector Group DYM11 hd

K ] [ Cancel
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Model Updates

Infeeder \EI

Basic Data | Element Data | Additional Data | Controller

Maode N=63) [
Element Mame M
DEquivalent Supply

Metwork Level High Voltage (132 kV) v [ out of service
Standard Type [nong) - T

Maximum Minimurm
Short Circuit Power Sk” 27777 MVA Sk” 10000  MVA sk 10000 MWA
Resistance/Reactance R 01 pu R/ 01 pu R 01 pu H
Voltage 5k” Ve 1.0 1 vE 1.0 1 Ve 1.0 1
Internal Reactance i 0.0 %

Operating State

Load Flow Type |vsre| and & -
Init. Value Active Power Pst 0.0 MW
Init. Value React, Power  Qst 0.0  Mwvar
Voltage Angle & 0.0 :
Voltage v 101.0 %

Zero-Phase Sequence

Grounding Mot grounded Maximum Minimum [
Zero/Pos, Impedance Z0/Z1 0.0 pu 20/21 0.0 pu Z0/21 0.0 pu
Resistance/Reactance RO/X0 0.0 pu RO/X0 0.0 pu RO/X0 0.0 pu

QK l [ Cancel
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Model Updates

e Save your model as:
— AJIB BANK STUDY-SINCAL MODEL__ Base.sin
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Review of MRR-DCC-MV Ciriteria

* |IRR must be able to operate in reactive power control
mode and follow operating point within 0.88 lag
power factor to 0.88 lead power factor at the PCC

« Full 0.88 lagging reactive capability shall be available
at 100% to 95% of nominal voltage

 Full leading reactive capability of 0.95 power factor
shall be made available at 100% to 105% of nominal
voltage

 The reactive power support must be dynamic up to
the plant’s rated capacity

e Maximum step voltage change at PCC limited to 3%
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Review of MRR-DCC-MV Criteria
Required PQ Capability

[ AT

0.5

04

03

0.2 A

Fizure -3 - AMinimum PO Diagram to be Fulfilled bv IREK plant
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Review of MRR-DCC-MV Criteria
Voltage Tolerance at PCC

Table 5-1 -IEE FPlant Veltage Protection Setting BEeguirements at the PCOC

V=119% 0.5s

V=114% 1s

0=V =110 Continuous Operation
V=2_87% 255

V=_81% 0.5s
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Load Flow Analysis Part 1 — Steady State Analysis

o Steady State analysis iIs a static analysis:

— Load flow calculations performed at fixed load and
generation values...snapshot in time

e (4) Study Cases:
— Case 1: minimum load, AJIB offline
— Case 2: minimum load, AJIB at nameplate output
— Case 3. peak load, AJIB offline
— Case 4: peak load, AJIB at nameplate output

* Assess system performance with and without the
AJIB PV plant
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Load Flow Analysis Part 1 — Steady State Analysis

e (3) Scenarios per Study Case, (8) runs total
— PV operating at 0.88 leading pf
— PV operating at 1.0 pf
— PV operating at 0.88 lagging pf

e Voltage Step Limit Requirement: Calculate step
change in PCC voltage between Case 1 and 2, and
Case 3 and 4 for all scenarios

e Calculate losses for each of the cases

« Monitor for reverse power flow at the distribution
substation for each case

 Monitor all lines, cables, and transformers for thermal
overloads for each case
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Create Study Cases

 Open the model:
— AJIB BANK STUDY-SINCAL MODEL __Base.sin

« Create the following cases:
— AJIB BANK STUDY-SINCAL MODEL _Peak noPV
— AJIB BANK STUDY-SINCAL MODEL _Peak MaxPV__ 100
— AJIB BANK STUDY-SINCAL MODEL__ Peak MaxPV__ 88lag
— AJIB BANK STUDY-SINCAL MODEL _Peak MaxPV __88lead
— AJIB BANK STUDY-SINCAL MODEL __ Min__noPV
— AJIB BANK STUDY-SINCAL MODEL _Min__ MaxPV__ 100
— AJIB BANK STUDY-SINCAL MODEL__ Min__MaxPV__ 88lag
— AJIB BANK STUDY-SINCAL MODEL__ Min__ MaxPV__ 88lead

 Load data available in MODEL LOADS.txt
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Update Load Data in PSS SINCAL

 Check the Tabular View (F9) to see the load levels

E AJIE BAMK STUDY-SINCAL MODEL__Peak_noPV - PSS SINCAL
File Edit View Inset Data Calculate Tools Table Extras Window Help

NEHARS iR )OO TSR,
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Update Loads in PSS SINCAL

JORDAN

E AJIE BAMK STUDY-SINCAL MODEL__Peak__noPV - P55 SINCAL

File | Edit View Insert Data Calculate Tools Table Extras  Window  Help
NEd® QS5 sr ) B3- EBE AR BE. kb B - B - | = [Stanc
= 1% H EIEI'—'J"Jl' M oo~ iv| <~ @~ W ~_ i Aial 7 B J U|E== -ﬂ"ﬁ('é"
@ —|@@E®] 1020 @0E P TME &S pd @@ pd 3
w { ¢
Teolbox 1 x AJIE BANK STUDY-SINCAL MODEL_Peak_noPV/ AJIB BANK STUDY-SINCAL MODEL__Peak_ noPV - Tabular View »
= Standard O | 5 - Default A A R = e e B
=
x 4 |- Input Data
s -E:} j P Hode 1 Element Name | Network Level Load Type Load Flov
a T0O Topolegy
) Mode p n4 LO170 Medium Voltage|Load Pand Qo
) Metwork Element ME LO170 Medium Voltage | Load Pand Q o
) Terminal MNE LO170 Medium Voltage Load Pand G o
) Metwork Level M4 LO170 Medium Voltage Load Pand Qo
) Metwork Area M26 szl al oz S |Low Voltage Load Pand Qo
4 HE Mode Element M26 Low Voltage Load Fand Qo
M26 Low Woltage Load Pand Qo
M26 Low Voltage Load Pand Qo
M26 Low Woltage Load Pand Qo
» BE Branch Element :jf ::DW lVI.lj::age ::033 Eaancu
) owi Wi C
, DA Additional Data ° ow Voltage |Loa andQ e
M26 Low Voltage Load Pand Qo
> | Results — -
= Datab i M26 Low Woltage Load Pand Qo
> |&1 Database Queries NZ6 Low Vaoltage  |Load Pand Qo
M26 Low Woltage Load Pand Qo
M26 Low Voltage Load Pand Qo
M26 Low Woltage Load Pand Qo
M2& Low Woltage Load Pand Qo
M26 Low Woltage Load Pand Qo
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Update Loads in PSS SINCAL

« 33 kV loads specified as current, power factor, and
voltage (I, cos(B), and V)
— 33 kV loads assumed to have 0.92 power factor
— Current levels specified in MODEL LOADS.txt

e 0.415 kV loads specified as a factor of total
connected kVA
— 0.415 kV loads assumed to have 0.90 power factor
— fS = 0.16 for peak load conditions
— S = 0.11 for minimum load conditions

— Based on observance of current flows from:
 Q.A.A. Extended NEPCO
AL ANDALOSIEH MAIN
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Update Loads in PSS SINCAL

o Updating 33 kV loads

Node 1 Element Hame | Network Level Load Type Load Flow Type| Load Input [k::" [MS‘“} [;] ":',] [Mi’A]

b [Na L0170 Medium Valtage|Load [Fand Q const~]1, cospand v 33.00
MNE LO170 Medium Voltage |Load Pand  const I, cospand ¥V 33.00
MNE LO170 Medium Voltage |Load Pand Q const I cospandvw 100.0
M4 LO170 Medium Voltage Load Pand @ const I cosgpand V 33.00
MN26 szl sl pes Ba  |Low Voltage Load Pand G const |5, cosgp and W 0.41 0,250
M26 Low Vaoltage Load Pand ( const |5, cosgp and V 0.41 0.400
M26 Low Vaoltage Load Pand ( const |5, cosgp and V 0.41 0,250
M26 Low Vaoltage Load Pand ( const |, cosgp and V' 0.41 0,100
MN26 Low Waoltage Load Pand  const |5, cosgpand W 041 0,250
MN26 Lo altage Load Pand G const |5, cosgp and W 0.41 0,100
MN26 Low Voltage Load Pand  const |5, cosgp and W 0.41 0,250
M26 Low Vaoltage Load Pand ( const |5, cosgp and V 0.41 0.050
M26 oltage Load Pand ( const |, cosgp and V' 0.41 0.050
MN26 ¢ Waoltage Load Pand  const |5, cosgpand W 041 0,100
MN26 Low Voltage Load Pand G const |5, cosgp and W 0.41 0,050
MN26 altage Load Pand G const |5, cosgp and W 0.41 0,100
M26 r Voltage Load Pand ( const |5, cosgp and V 0.41 0,500
M26 Low Vaoltage Load Pand ( const |, cosgp and V' 0.41 0,500
MN26 Low Load Pand  const |5, cosgpand W 041 0,250
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Update Loads in PSS SINCAL

« Updating 0.415 kV loads:

I E t EP EQ Pi Qi
[kA] [MWW ] [=5] [kVVh] [kvarh] [kWV] [kwvar]
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Solve Load Flow and Confirm Load Levels

e Run Load Flow simulation

E AJIE BANK STUDY-SINCAL MODEL__Peak_ noPV - PS5 SINCAL
File Edit View Insert Data |Ca|cu|ate | Tools Table Extras Window Help
NS H QS| G §P setings. =) Rl kI R
i 102 | |0 - Methods... - @ - @ - _ }|Aral
T — @ 5 @ l Load Flow » Standard b
i« y short Circutt.. Load Profile
. : : s
|Tcm||:m]~: 1 x Results Load Profile (Maximum) U
Load Development
=l Standard 1 EF - Default _ FI_ k.
_ Operating Points =
= | Input Dat
il -E:&. 4 [ Input Data Scenarios
4 T0 Topology
) MNode Contingency Analysis... i
I'*-Jetm.r!:nrk Transfer Capacity...
i Termina =
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Run Load Flow Studies on Study Cases

* Objective is to populate this table of results:

PCC
Voltage
Step Feeder Feeder  Thermal Reverse
Inverter  Inverter Inverter PCC Change Load Losses Overload Power Acceptabl
Control Mode PF (MW) (MVA) PCCPF Voltage (%) (Peak/Min) (MW) s (Y/N) Flow (Y/N) e (Y/N) Notes
N/A N/A 0.00
Power Factor 1.00 3.60
Power Factor 0.88 3.60
Power Factor -0.88 3.60
N/A N/A 0.00
Power Factor 1.00 3.60
Power Factor 0.88 3.60
Power Factor -0.88 3.60

 Open Load Flow Results Summary (BLANK).xIsx
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Load Flow Analysis Part 1 — Steady State
Peak Load, No PV

e This scenario constitutes the pre-project case

 Open the model:
— AJIB BANK STUDY-SINCAL MODEL __Peak__noPV.sin

 Run Load Flow simulation
 Populate the relevant results into summary table
o Extract system results to spreadsheet
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Confirm Load Flow Settings

Calculation Settings B 2=
Basic Data | Load Flow | Load Flow ext. | Short Circuit
Load Flow Procedure Mewton-Raphsan - [T] Flat start
Store Results Due to method - |:|Lcuad Flow Change
Extended Calculations Mone +  [ClPre-calculate
Imped. Load Conversion Mo - Enable Controllers Yes -
Max. Mumber of Iterations 200 Island Operation Yes -
Voltage Limit Load Reduction 90.0 E LF Speed Factor 1.0 1
Power Accuracy 1.0 % Min. Power Accuracy 0001 MVA
Mesh Accuracy 0.01 % Mode Accuracy 0.01 %
Voltage Lower Limit 90.0 F) Voltage Upper Limit 110.0 F)
Element Utilization Limit 100.0 % Line Utilization Limit 95.0 %
Settings for Controlling
|:|Acti1.rate Transformer Tap Changer |:|Acti1.rate Generator Controlling
|:|Acti1rate Shunt Tap Changer Actixrate Area Interchange
[/] Acitvate Load Shedding [] Activate Redistribute Power
OK ] [ Cancel
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Load Flow Analysis Part 1 — Steady State
Peak Load, No PV

 Perform Load Flow simulation

 What is the power factor at the PCC?
 What is the voltage in percent at the PCC?
 What are the total feeder losses?

* Are there any thermal overloads?

* Is there reverse power flow at the Q.A.A. NEPCO
station?

e Does this scenario comply with the IRR-DCC-MV
requirements?
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Checking the Power Factor and Voltage at the PCC

2871 1N -24 B KW

-474.93 kvar 43948 kvar

47530 KA 44017 KVA
-0.06
TTGA
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Determine Total Feeder Losses

AJIE BAMEK 5TUDY-SINCAL MODEL__Pea k_noP‘u'/ AJIE BANK STUDY-SINCAL MODEL__Peak__noPV - Tabular View x

[[] G5 - Default oy R (R BN G5 E
4[] Input Data Phase Area Pltrf Plelm Pitot
a4 TO Topolegy ] [hvin [nwi]

2 Node | 3 [FFE] - | Base Area 4,489 0.402

_r Metwork Elerment
_r Terminal
0 Metwork Level
_r Metwork Area
a HE Mode Element
(v Infeeder
) Load
7y DC-Infeeder
» BE Branch Element
» DA Additional Data
4 oad Flow
1 Node Results (LF)
"1 Branch Results (LF)
"y Power Data Result
"y Power Balance Result

) Accuracy Result

(_» Tap Position Result
> 8C Short Circuit
- |1 Database Queries
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Check for Thermal Overloads

AJIB BAMEK STUDY-SINCAL MODEL_Peak_noPV/ AJIE BANK STUDY-SINCAL MODEL_ Peak_ noPV - Tabular View x

[ 5+ Default v k(2R Em| GRS
4 [ Input Data av de b1 b2 b3 Ibp Wbp Ibs Wbs sh
4 TO Topology [kV] Il [%] [¥] [¥] [kA] [¥] [KA] [¥] [MVA]
O Mode 3 8381 1.664 0.000 0.000 0,000 0,437 105817 1,750 100,775 100,000
Metwark Element 2,200 1664 0.000 0.000 0.000 0.437 105.317 1.750 100.775 100.000
Terminal 0,000 0,000 0,000 0.000 0.000 0.000 0,000 0.000 0.000 0.016
Metwaork Level 0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0,008
O Metwork Area 0,000 0,000 0,000 0.000 0,000 0,000 0,000 0,000 0,000 0,040 100.000
4 HE Mode Element 0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 4873 100.000
) Infeeder 0.000 0,000 0.000 0.000 0.000 0.000 0,000 0,000 0.000 48755 100.000
Load 0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.040 100.000
DC-Infeeder 0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.064 100.000
0,000 0,000 0,000 0.000 0,000 0,000 0,000 0,000 0,000 0.018 100.000
0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.040 100.000
0.000 0,000 0.000 0.000 0.000 0.000 0,000 0,000 0.000 0.014 100.000
0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.04 100.000
0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.08 100.000
0,000 0,000 0,000 0.000 0,000 0,000 0,000 0,000 0,000 0,080 100.000
0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 32,950 100.000
2t 0,000 0,000 0,000 0.000 0.000 0.000 0,000 0.000 0.000 0,014 100.000
Power Balance Result 0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0,008 100.000
Accuracy Result 0,000 0,000 0,000 0.000 0,000 0,000 0,000 0,000 0,000 : 100.000
Subnetwork Losses Result 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 : 100.000
Load Flow Area Result 0.000 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 : 100.000
Load Flow Area Transfer Resul 0,001 0.002 0,000 0.000 0.000 0.988 46,873 09588 46,875
) Tap Position Result 0,001 0,002 0.000 0.000 0.000 0.983 46873 0.953 46,875
. &C Short Circuit 0,001 0,002 0.000 0.000 0,000 0983 45474 0,988 45475
. (31 Database Queries 0.001 0.002 0.000 0.000 0.000 0.988 45,474 0,983 45.475
0153 0476 0.000 0.000 0.000 0.340 23304 0.340 23319
0153 0176 0.000 0.000 0.000 0.340 75304 0.340 28319




USAID | JORDAN

FROM THE AMERICAN PEOPLE

Check for Reverse Power Flow

Q.A. ANEPCO

94.359.33 KW
35063 Mvar

100,571.29 Kuvf
o.2a

1.76 kA

-ZE A2 T4 RN

-8.04 Mvar
25.703.50 KV

0.85
449224
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Extract Results to Spreadsheet

e Save the following result sets to a spreadsheet:
— Node Results
— Branch Results
— Load Flow Area Result

« Copy contents of each to a separate tab in a blank
spreadsheet

e Save the spreadsheet as “Peak  noPV.xIsx”
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Update Load Flow Results Summary Table

PCC
Voltage
Step Feeder Feeder Thermal Reverse
Control Inverter  Inverter Inverter PCC Change Load Losses Overload Power Acceptabl
Mode PF (MW) (MVA) PCCPF Voltage (%) (Peak/Min) (MW) s (Y/N) Flow (Y/N) e (Y/N) Notes
N/A N/A 0.00 0.00 0.11 99.21 0.00% Peak 4.89 N N Y Pre-Project Case
Power
Factor 1.00 3.60
Power
Factor 0.88 3.60
Power
Factor -0.88 3.60
N/A N/A 0.00
Power
Factor 1.00 3.60
Power
Factor 0.88 3.60
Power

Factor -0.88 3.60
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Repeat for all Study Cases

* Open the model:
— AJIB Bank Study-SINCAL Model Peak maxPV__100.sin
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Comparing Shadow Study Results

 Review and compare Black & Veatch results with
JEPCO results

* Are they different?

e Discuss why...
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