FLEXDGRID

/7777 77777/ 7/

HEAT AND POWER

40
7

QLNFUnd WARWICK BRiNcKERHOFF




WESTERN POWERa
DISTRIBUTION

Yecein




WESTERN POWII;
DISTRIBUTION

FLEXDGRID A A A A A e A e

L #" S
%&$ 'S i

' %|&$ !'$ "

%&$ () * 9

% &S$ #' n
: -. /1" %




WESTERN I'OWEI;
DISTRIBUTION

$%&

$5 $



DISTRIBUTION
FLEXDGRID [ i i i i g i i g v

$ & '(

06% &

: % & </ 5=% >
$ % & <% =% >
o 72" 06 $




DISTRIBUTION
FLEXDGRID A

s




BsWSP

PARSONS
BRINCKERHOFF

]
WESTERN POWER=
DISTRIBUTION

Serving the Midlands, South West and Wales




FLEXDGRID

/7777 77777/ 7/

HEAT AND POWER

40
7

QLNFUnd WARWICK BRiNcKERHOFF




WESTERN POWII; | " $ # "

DISTRIBUTION
FLEXDGRID e

$ & '(

) ) $ 8 6 .
) ) 5%") ) ) $ 3
$7 06

$ 06% &

: % & </ 5=% >
$ % & <% =% >
o 72" 06 $




WESTERN POWER%
DISTRIBUTION

* (
$ %

) + ) O:
5% $%
5 5%% 06
$ ) $
$
=="$ $

$EES ) " % &S

$

)

06

$

$@

# n



WESTERN POWER%

DISTRIBUTION

9: 06 $</?(" >-06" 53
" $37%7 3 %

$ 5%$7% $

*1 (9 A/*

/| 5/7% $
| ) 5 $
90 065% +2 7%%
I2( $ 9. 0 6% 5$7% $ 3

$ 5%7% $

3BCB 6 9: $

# n



WESTERN POWER% I " $ # "

DISTRIBUTION

o1 g1

[ i Do
p— :

\\\ \‘x\\ h |
ey i-‘zuv-i‘-_l r—

TR plah A

,,,
]|
i
I}_

Y
/7

oorne Whart 56 A SLPE kY pilal

e A

Hotel

i —
- Gukiipm
pe S PO == R S
BPSES S - e
1 \ e s RN
[ Old Union Mill 1‘*‘ T

306 AL PKA

.._‘IH:!-,-ri -1;»..:



WESTERN POWER%
DISTRIBUTION

Naming
convention

EMU->PSS/E
conversion Script

/ PSS/E model

Network

topology Loads

Branches

Generators

n $ # n

Load Estimation
Process

Cable parameters WPD Wgéispt.i;g/E
lookup table Records Model

Data Logger

WPD data source
Process

Assumptions/Non-WPD data
sources

PSS/E model

O@no



$ #

DISTRIBUTION )
FLEXDGRID G

@._B 0-p- s Topolagy_EMU_to_PSSE (final) (2)adsm [Rezd-Only] - Microsoft Excel -
_'-“ | Home | nsert  Pogeloyout  Formuias  Data  Review  View  Developer  PDF-iChange 2012 @ - = x
= & Cut | = X AutoSum ~
[i | Calibri -jn == |g\\l‘rap1en |Genenal 1 g— il \
| ) II[' " {h ]| "__I { Conditional Format  Cell || Insert o%uma sm&rinia
o 5 nter = - o 5
|« Format Painter B2 0| “ ‘ |"!|E*$ Hmerge e 2 % ’llﬁlﬂ] | Formatting = a5 Table - Styles= || - 2 -.20¢-r' Fifter - Select
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1|
2]
3 Browse | UG Cable file: I H:\VBA\Hall Green\670028_UgCable xlsx |‘rwpiobddwftw EMU sources: Choose files using the “Browse”
4| buttons on the left. Once files have been chosen, click “Step 1: Load
5 Browse I Transformers file: | H:\WBA\Hall Green\670028_Transformer.xlsx Data” to copy data from selected sources.
6
7| Browse I interalfle: | F:\VBA\Hall Green\670028_internal xisx
8
9 Browse | OH Line file: | H\VBA\Hall Green\670028_Ohine xisx Step 3: Data Conversion -
10 Stage16f3 0| uration: Up to 1-2 hours*
11 Browse | Breaker file: | H:\VBA\Hall Green\670028_Breaker.xlsx Stage 2 of 3 ulnmmwmmmm o
12| Stage 3 0f 3 o|ouration: Up to 5 minutes
13 Start numbering buses at: 27000 | I¥ Auto-match unknown sized cable *Dependent on amount of data
14/
15 | ouTPUT |
16 | Comment line 1: |Export trial from sample data
17| Comment line 2:
18|
19 |
% Step 1: Load Data Step 2: Enter Buses Step 3: Convert Data Step 4: Export data
22
23 Tool description: Guidelines:
24 This tool produces a raw file compatibie with PSS/E, constructed from data obtained from EMU. This data 1) Input files must be sourced, either manually or via the browse button, before data can be loaded.
25 describes the underground cables, overhead lines, internal connections, transformers and breakers for 11 kv|2) Step 2 can be performed immediately after step 1.
26 |networks. 3) The “start numbering buses at” value should be entered at this stage in the Indicated cell in row 13.
27 [The steps involved in this conversion of data are: 4) The bus numbers for each entry with a feeder number should be entered manually on the “buses " sheet.
28 1) Relev ‘dmmmmmwmmmamm_m sizes. To turn this feature
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F ault level estimation - Generation Connection

FPrimary Substation Name
Connection point I Site Number
Yoltage [k¥]

Chester Street
WERTMOR AVE.
1

r24142

Base Units

Switchgear ratings

1@ Chester Strest
@ YERTMNOR AVE.

Make [kA] Break [kA]
bk 1.4
314 131

Base power [MYA] 100

Read Fault
Base voltage [k¥] 1 Level Report
Base current [kA] 525
Base impedance [Ohm] 1.21

Generation connection @ YEMTHNOR AYE.

Make [kA] Break [kA]

F ault levels before connection g EEEIE:IEEN::?;:E:'-:'E. 2201.:9 1;:34
R [ohm] = [ohm]

Equivalent impedance from YENTNOR AYE. to CHESTER STREET primar 0.209 0112
Generator Generator rating [MYA] 20
Transient reactance [p.u] 0.2z
Sub-transient reactance [p.u] 019
Transient reactance [ohm] a4
Sub-transient reactance [ohm] .7

Make [kA] Break [kA]
. P @ Chester Street 115 0.
Generation Fault current contribution @ VEMTNOR AVE. 117 0.8

F ault level after connection

@ Chester Street
@ YERTNOR AVE.

Make [kA] Break [kA]
2R 2.5
21E7 1.26

Chester Street Primary Substation

Make Fault level [kA]= 2255
Ereak Fault level [kA]- #.51

¥YENTNOR AYE. 3 MYA

Oy

Izsued by
Date

Mame
02 March 2014

Email the results [*.pdf)
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AC Current (Aac)

AC Current (Aac)

e e s

%&$ !'$

A

IS S TS

Y

s A s

MO ——

900 A

-500 1

-1000 1

400 -

300

- W
c B8 B8

-100 1

-200

-300 1

-400 1

- | 1
ST O, ST T T, ST AT AT A ST AT AT - [T AT T H | M T T HTA TOTA T T I T T AT T (T T T T I 1 B o T =T T A T ST T T T Ty | T T T T
VAR VU U VS N U U N S ¥ N 4
LU 3T, | TR—— e e e e e (} .......................... e
L I I I 1
+ T T 4 T

17:59:59.881 599.92

0311113

59.96

59.98 0.00 0.02
Time 272 millisecs (ss)

0.04 0.08

0.12

18:00:00.133
03/11/13
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Testd# | Test Type Test Clrouit Test Type Controller Impedance (O} Purpose

1 A CKT1 3@ Bolted Fault Lab LTLY To gather reference fault level data

2 B CKT1 Natural disturbance replication Lab Res Load To provide data to produce 90ms Break data for Artificial disturbance caloulations
3 C CKT1 Artificial disturbance - pulse dose Envoy 20 To provide Peak, RMS and Break FL monitared data from FLM

4 C CKT1 Artificial disturbance - pulse dose Envoy 30 To provide Peak, RNS and Break FL monitored data from FLM

5 C CKT1 Artificial disturbance - pulse dose Ervi 50 To provide Peak, AMS and Break FL manitored data from FLM

[3 A CKT2 3 Bolted Fault Lab MiA Togather refarence fault level data

7 B CKT2 Matural disturbance replication Lab Res Load To provide data to produce 90ms Break data for Artificial disturbance caloulations
8 = CKT2 Artificial disturbance - pulse dose Ervay 20 To provide Peak, RMS and Break FL monitored data from FLM

9 C CKT2 Artificial disturbance - pulse dose Envioy 30 To provide Peak, RMS and Break FL monitored data from FLM

10 C CKT2 Artificial disturbance - pulse dose Envor 50 To provide Peak, AMS and Break FL manitored data from FLM

11 A CKT3 3 Bolted Fault Lab MR Togather reference fault |evel data

12 B CKT3 Natural disturbance replication Lab Res Load To provide data to produce 90ms Break data for Artificial disturbance calculations
13 C CKT3 Artificial disturbance - pulse dose Envay 20 To provide Pesk, RMS and Break FL monitored data from FLM

14 C CKT3 Artificial disturbance - pulse dose Envoy o To provide Peak, RMS and Break FL monitored data from FLM

C

15 CKT3 Artificial disturbance - iulse dlose Erwni 50 To imvi-de Peak, AMS and Break FL monitored data from FLM
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Peak | RMSI
Test# Lab Trace ID (10ms) (90ms)
error (%) | error(%)

4 90 4.4% -2.3%)|
3 92 1.9% -2.8%
4 93 2.1% -4.6%
3 95 4.6% -2.8%)|
4 96 -2.5% -8.6%)
4 100 3.9% -8.2%
3 102 2.1% -4.4%
2.4%| -4.8%)

[ ] o s 1 [ e e
8 107 3.4% -0.9%
9 108 6.9% -2.8%
8 110 3.4% -1.8%)
8 118 2.4% -4,8%)|
9 119 -3.8% -8.7%
3 121 4.9% ~1.9%
9 122 -1.1% -5.7%)|
8 124 5.2% -0.8%)
9 125 -1.1% -6.6%)
2.2% -3.8%

S — I——] T ——— —
13 130 0.6% 0.0%|
14 131 12.1% 3.6%
13 133 1.6% -0.9%)
14 134 10.8% -2.3%
13 136 1.5% -0.9%)
14 137 3.4% -2.6%)|
14 140 2,6% -2.6%
13 142 3.5% -1.1%)
14 143 3.7% -0.6%)|
4.2% -0.8%
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