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Manhattan: morning 14 August 2003
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Operational Security
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WSAT Development Timeline
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WSAT — Software Structure
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WSAT Calculations
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WSAT — Hardware Architecture

EMS 3.0
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System Model of Time Domain
Simulation

Algebraic equations
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Elements of an Excitation System
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Detailed and Equivalent WF Model
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Second Generation Wind Models (WECC)

Plant Controller

Pref Vref/Qref
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Model Validation (Stage 1)
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Model Validation (Stage 2)
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Model Validation (Stage 3)
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Model Validation (Stage 3)
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North-West Wind Farm Model v Reality
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| vSAT viewer || TSAT viewer | | Details || History Plots
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TSAT Calculations

TSAT Applies faults on each line cleared in accordance to
the installed protection (TSAT Contingencies)

Monitors machine rotor angles

Computes Transient Stability H
index for all islands NEAIY W AAN AN
360-0 o » =P //?\/'f*%\/:/ v
n= B2 %100 =AY AVAY A
360+ 0 ppx == VAN R\ UAYIR YA A
~100<n <100 J

Attempts to calculate a preventative control measure
(PCM), i.e. a recommendation from WSAT on how the
Instability can be prevented.
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Wind - Conventional generation
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Power Transfer: Example of stages
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WSAT Secure Wind graph
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WSAT Frequency and RoCoF Summary Table

Frequency RoCoF
Simulation Time |Nadir (Hz) | Nadir Contingency | Zenith (Hz) | Zenith Contingency | Negative (Hz/s) | Negative Contingency | Positive (Hz/s) | Positive Contingency
24/01/2017 10:04:00 | 49 38 Gl4 50.13 SYS S 0317 GI4 - -
24/01/2017 09:58:00 | 49 41 Gl4 50.11 EWIC_P -0.311 Gl4 - -
24/01/2017 09:53:00 | 49 39 Gl4 50.14 SYS_S -0.31 GI4 - -
24/01/2017 07:23:00 | 49.04 SYS_S 5033 SYS_S -0.477 SYS_S 0.202 SYS_S
24/01/2017 07:18:00 3035 SYS_ S 0.226 SYS_ S
24/01/2017 07:13:00 5035 SYS_S 0.22 SYS_S
51.0 WSAT Simulated Frequency Trend Data - Pre-Production Server
'@ré--j-:-—-:-.—-:-.—-:-.—-:-Z—-j-.--j-'—-----’-1—-'--—-’--—--1—'--:—'--:--:-
505@L,,L,4

Frequency (Hz)

50.0




Transient Insecurity Example
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Frequency Insecurity Example

Bl Eile Graph Data View Tools Window Help E"
@8R e |k ENRRE" | eaxbbE|xéZ #0580 |

giﬂuantity Mame ||| V|| h ¢

;Iﬂ e ——
Case |TE:2|:|1E_1 2 25 12 00_00_<5T_P0.bin W | Elantungen-:y-r1-5 -MD-YL-E -TH-u:' e ™ El

o @ TSAT Scenario | base 2017_01_23_15_23 33 v| | Quantity | Bus frequency (Hz)

Z-E3 base 2017_01_23_15_23._.
! JB TSAT Binary Result Curve Legend - All Quantities Bus frequency (Hz)

base 2016_12_25_12_00... 5050
M. Bush Busz Mame ~

BUS AGAMYGETO 'IEIF"'II:'
BUS AGHADATD 1041
BUS aGHADAZD 1042
BUS AGHADAZT 1042
BUS AGHADAZZ 1042
BUS aGHOUT0 7911
BUS AHAMETD 10310
BUS aMMERTO 17010
BUS ANTRIMI0 70071
BUS AMTRIMIT 70077
BUS ARDMAT0 102710

= @ M | W | =

- -
= O w

n
)

(TR T e A e Ren (n k|

< | | >

| Plat Buffer IE—II

Cluantity Contingency
Generator kermi. . 1 - GLAMAGOW GGLOMW...
I Buz frequency .. | 16 -- MOYLE_TRIP_MI

By Program... IScenario I




‘i?i’ Did You Know?

WSAT (Wind Security Assessment Tool), used in the EirGri_d Control
Centres, helps deliver on our strategy to be a world leader in fthe
integration of renewables on to the power sysiem across the island

of Ireland.

WSAT now runs every 5 minutes, meaning 4.5 million unique
operational security tests are carried out every day.

WSAT now has site hardware and application redundancy to reflect
it's growing criticality in power system operations.

A cross-functional team from HR&CS and OP| were involved in the
delivery of this significant project — Well done to all involved!
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2-D Transfers
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Questions?
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