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E.3 SCADA snapshot for St. Andrews Substation (Courtesy: BWP SCADA)

TRUE STAN LOAD 60.56 ST. ANDREWS

SYSTEM Mw 120.79

Z BUS VOLTS

w285
8 285

8w 28616
Z BUS

Tz
MWATTS 21

unblocked .T3Z
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T4Q
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Q BUS VOLTS

w 28539
B 2853
Bw 286

T3-T4

STATION MVA

58.81

STAN MODE

WANSTEAD

mva 13.95

u unblocked
RELAY 960A

MvA 295
B unbloc
RELAY 960A

Amps

-Z

M11-M12 M13-M14 M15-M16

o

[ &

[ N8

Amps
239
w241
B 244
RELAY 960A
u unblocked

mva 11.95

Amps
253
w261
6253
RELAY 960A
u unblocked

mval2. 67

1 8M12) @
RELAY 960A
B vnblocked

mva 13.53

. 5C4Q

mia mw 11.09

M14 Mx 3

RELAY SE NGS REPORTED BY BRIAN NOBLE JULY 20 2004 3.35

RELAY SETTINGS 80% FOR CONTINUOUS LOAD CARRING CAPABILITIES

E.4 CYME snapshots for modeling

E.4.1 Substation Modeling and calculation of source impedance from short circuit data

and X/R ratio.
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418M14CUSTOM

seneral | Laading Limits | Comments |

Source Equivalent Yokags

Hominal: 27.6 KL .
Operating: 2768 KL \47-
Phase Angle: 0.0 Deg. kK

- Hortinal Capacity - | ~Source Configuration —

¥ A

g _, Short-Circuit Pawer i

Capacity;

100.0 A

2lx
~ Source Equivalent Impedances System Information
" o voltage: 6 kL
21 0.0462 1.2685 &+ Ohms e oo-oocooooooooo oo -
{1 Short-Circuit Data -
201 04615 Tigzis | L Pu (0D.OMVA | nv RiR

n
y I Thresphase:

Calculate.. | 1 I\Singl&—phase:
Calculate. .,

Calculate using source details:

ok Cancel
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Two-Winding Transformer 2x|
~ Equiprnent Lisk
+ @ Generdl | Loading Limis | LTC | Comments |
ﬁﬁl” —Mominal Data r~ Configuration ——
3P_27.6_120/208Y_300KVA Transformer Type: IThree-phase Shel 'l Primary
3P_27.6_120{208Y_500KYA ) l—_l
3P _27.6_120/208Y_750KVA Insulation Type: Liquid-filled
3P_27.6_120{208Y_7SKVA e Retis l—moouo.o -
3P_27.6_120{240v_75KNA Serarey
3P_27.6_347/600Y_1S0KYA Primary Yoltage: I 276 k¥LL
3P_27.6_347/600Y_225KVA
3P _27.6_347/600Y_300KYA Secondary Yolbage: I 27.6 kL
3P_27.6_347 600V _30KVA
= = o Phase Shift
3P_27.6_347/600v_S00KVA it ke s 02 ey
3P_27.6_347 600V _750KVA Reversible: I oyt =]
3P_27.6_347 /600 _7SKVA
3P_27.6_4.16KY_300KVA Sequence IMpedances - — - - - - - - - - m e - - — - - - =
3P_27.6_4.16KY_SO01KYWA 7 9 I N
= — — 71 16.67 o ¥1(R1 27,44
3P_27.6_4, 16KY_6000KVA ﬂl f N
3P_27.6_4. 16KY_7S0KVA i Finl 155.3¢ | % ¥OjRO | 25.92 ]
3P_27.6_600Y_300KYA : :
FP_ET.6_600Y_TEKYA | |
3P_27.6_8,32KY_E25KVA ! 1
3P_27.6_8.32KY_300KVA | '
3P_27.6_8.32KN_TS0KWA :—Grounding Impedances t
IP_27.6__225KWA i Rg *a '
DEFAULT : Primary: 0.0 ID.D Ohms 1
— 1
- : Secondary: 0.14 3.52 Ohimns :
| “ Fnd [ 1
N e e e e e e e —_——
oK Cancel
E.4.2 Conductor modeling

|
|
| ~Equipment List
|
|

#10CU-5TR |
#14CU-5TR
#1CU-5TR
#2/0BCSR
#2/08L
#2/0C-5TR
#2ACR
#2CU-5TR
#3{0ACR
#3{0CU-5LD
#3{0CU-5TR
#4/08CTR
#4/0CU-5TR

=] #4ac=r
#4CU-5LD
#6CU-5LD

336, 4MCM_ACSR.
336.4MCHM_AL
S00MCM
556.5MCM_AL

FSOMCMCU-STR
FHSMCM_AL b

=] oeFaLLT =

General |Loading Limits I Comments I

r~Construction Details

Code ‘Word:
Construction Type:
Material:

Size:

Internal Diameter:
Cutside Diameter:

GMRL:

I Petunial

IStranded Round

Lef Lol

IAIuminum
0.0 mm?
i} crm
2.53235 cm

0.9723 crm

—Mominal Rating

R EERN

Mominal Ampacity: 847.0 Amps
‘Withstand Rating: 847.0 armps
[~ Resistance
ac dc
R 250C: W IUU— ohms/km
R 50°C: W IUU— ohms/km

o1

Cancel
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E.4.3 Overhead line space modeling

ngle-Circuit Spacing

~ Equipment List

* A it

43A0LD-27.6/16
BWWP-2PH-AC-TC-SPACING
BMYP-2PH-ACN-TC-5PACING
—| BWP-3PH-C-SPACTNG
B'WP-3PH-T-SPACING

a
BWWP-3PH-Y-5PACING
DEFALLT
STD-1PH-MEP
STD-2PH-MEP
STD-3PH-MEP
WR.T-3PH-MEP

L Find |

General | Comments

2|

[ Spacing Data Type

IDetaiIed Configuration

~ Tower Configuration

i~ Distances

Mb Phases:
Mb Conductors | Phase:

Bundle Distance {h} in meter:
b Meutral Conduckars:

Meutral Conductors Status:

Preview. .. |

E.4.4 Underground cable modeling

—Select Circuit Type

|3 - phases circuit

o1

Cancel |

2l

r~Phase Conductor Characteristic:
Conductor Type

Fo0MCMCU-STR

Heutro| insuldli
insulgfion
r—D; Dab I 1516 £l Diameter: |2.2
Dbe I 13.16 cm GMR: ID.95?6
Dak Db R 25°C {ac): I 0.0535
Dac I 26,32 i
Dl'-\l:
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[

i~ Insulation Charackeristic:

r~Meutral Conduckor Characteristic
Conductor Type

Type: 3
Diglectric Constant: |25—
Diameter Cwver Insulation: IT
Continuous Temperature Rating: W

S Temperature Rating:

IZSD.D

=l |#1000-5TR
Diameter: I 0.259
] GMR.: I 0.1
°C R 25°C (ach: | 3,34
2 MNumnber of Wires:

crm

rn

ohmskm

R

O mmmmmmmmm oo oW W0 0w W W w wl

I 25
(074 I Cancel
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E.4.5 Spot load modeling

ection Properties llil
~Section [0 —Spot Load
& |21 b Number : |21

Status : IConnected I
A e ll= Location ; IAt From Node i

~Zone [ Settings

| UNDEFIMED =l i~ Priority

Load Model: MYMODEL = Normal : MOME =
[ Enwiranment
. Emergency : m
IUnknown d More... Customer Type: IALGEN_DIST vl # gency
Year: I 2012 rload Allocation——————
Skatus IUnIDcked vl

[~ Phase

[~ Devices

qF  Add = Remove | Configuration:

Modes
Overhead Line Balanced

Farmat:

I 0.0 ke
IkW RkvAR ¥
Reactive Power: I 0.0 kVAR
IU.U W -h

Real Power:

k!

Connected Capacity: I 0.0 ken Details. .. |

Customers; 0.0

Consurmprion:

]

<« Collapze Ok LCancel |

_i..5ection Properties ﬂﬂ

~Section 1D Spot Load
B
&7 2x

Load Flow | Load Allacation | Properties |

[ Phase
4 :tgégDEi;T ~Molkage Sensitivity Load Model
MaGS_DIST * Composite Model (ZIP)
zone MARES_DIST P (%) Q (%)
05G5_DIST
DS OSRES DIST Constant Power (P) 100.0 I 100.0
Cther

—_— PEGEN_DIST Canstant Current (I} 0.0 I 0o
~Environment — PEGS_DIST
PERES_DIST Constant Impedance (Z) 0.0 I 0.0

o

Linknown PTGEN_DIST
PTGES_DIST " Exponent Model
_705\“95 PTRES_DIST P iy
SAFLR_DIST
& am | [PReENTDIST 00 [oa o
SAGST_DIST
SAGS_DIST

odes SALG_DIST [~ Constant Impedance Yoltage Threshald
-Owerhear SARES_DIST

Snot L SASEM DIST Represent loads as constant impedance when
- Spok Loa |
m:ggNE?SET volkage < a0.0 & of nominal
WARES_DIST T

dr Add = Hemovel Cancel

4 Collapse oK Cancel
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E.4.6 Overhead line modeling from conductor and line space modeling

erhead Line Balanced

i~ Equiprnent List
= + 3B
=

=| aP_z8000_556.5MCMAL_#1/0CU-5TR,
3P_2B000_556.5MCMAL_#2/0CU-5TR,
3P_2B000_556.5MCMAL_#2ACSR
3P_2B000_556.5MCMAL_#2AL
3P_2B000_556.5MCMAL_#2C1-5TR
3P_ZB000_556.5MCMAL_#3/0
3P_2B000_556.5MCMAL_#3/0ACSR
3P_ZE000_556.5MCMAL_#3/04L

[= 2p_za000_556, 5MCMAL_#3{0CU-5TR,
3P_28000_556.5MCMAL_#4/0AC5R
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3P_2B000_79SMCMAL_556.5MCM

[

T

m

aeneral | Loading Limits | Comments |

2]

r~ Conductors

Phase: |7asmacm_aL

Meutral: |556.5MCM_aL

Spacing: IBWP-SPH-T-SPACING

| B KR
L IR I

—Armpacity | Phase

I §78.0 Amps

Mominal Ampacity:

Equivalent Impedances

ohms/kmn ohms/krn

R * G
usfkm

B
uSfkm

Pasitive Sequence: |oor44  [o724 oo

| 44312

Fera Sequence: Joaser  [risa¢ fon

[~ Block impedance update

| 1.7855

o1

Cancel

E.4.7 Solar farm modeling

Electronically Coupled Generator

~Equipment List

+ & it

DEFALLT

General | Comments |

~Mominal Rating

Rated Power: kv
Rated Yoltage: 27.6 KYLL
Active Generation: 10000.0 e
Power Fackar: -100.0 o

1z0.0

BEL

Fault Contribution:

%o of rated current

AMST Mokar Group: I.ﬁ.utomatic e l
Converker: IOthers j
~ Description
[~
[
- Find |
OK I Cancel |




E.S5 Harmonic Source Model in EMTDC/PSCAD for 1I0MW PV System
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