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Roadmap for a synchrophasor based Intelligent Supervision
and Advanced Control (ISAAC) system

NASPI meeting, March 2015
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Our vision for the future of Supervision and Control
Business changing technologies will be mature around 2020

e Ubiquitous availability of Phasor measurements at every
element of the power system

* Availability of new generation of high bandwidth, highly
connected telecommunications infrastructure

* Wide use of standardized communications protocols across
the power system (eg: 61850 and 61970)

 Low cost, low maintenance computing platforms able to
sustain substation environments

 New developments of tools for power system analysis,
protection and control

W filial de isa



Our vision for the future of Supervision and Control m

We identified five main areas that needs further development

“Strategy without tactics is
the slowest route to victory,
but tactics without strategy Advanced

is the noise before defeat” Situational
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Sun Tzu
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ISAAC Conceptual Design

Intelligent Supervision and Advanced Control System

iISAAC Logical Architecture
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The iSAAC system represents a novel
concept, both from the anticipated
system architecture and its related
power system applications.

* Some of the technologies needed to
implement this system are not
readily available as vendor offerings

* The multi-year implementation of
iSAAC involves the R&D of some new
technologies in networking,
supervision and power system
applications.

The implementation Roadmap was a
collaborative effort between XM and
Quanta Technology, with the support of
the US Trade and Development Agency
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Roadmap for iSAAC incremental deployment
Designed to achieve credible results at each stage

2015

(Current Status)

e Working WAMS

e Conceptual
Design finalized

* iSAAC Roadmap
finalized

2016/2017

¢ WAMS & SCADA/EMS
integration

¢ Detailed Technical
Requirements for iSAAC
software architecture

e Technical Requirements
for IDD

2020

e Advanced
supervision (no
protection and
control)

* Some SIPS
implemented [with
PMUs+IDD]

2025+

e Complete iSAAC
implementation

e Frequency control

2022/2023

e Collaborative
Protection (no
control)

e Full IDD
implementation

e PMU based
Volt/Var control
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The scope of the iISAAC deployment in the Roadmap is m

divided into three main categories ...

System infrastructure

m
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... determining the implementation priority for both offline and
online applications

XM System
Needs

Additional
XM effort to
Implement

Application
Readiness for
deployment

Validation of scenarios
and stakeholders
feedback and approval

XM current Gap analysis and
Internal Survey .
state future Scenarios

m
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Roadmap articulation
A Joint effort between Quanta’s and XM’s staff

The roadmap is a live document that will be reviewed during each of the rolling

Execute key
activities

1. Performance 3. Road map . Regs. interface iISAAC/EMS
metrics . Regs. Data Bus
2. Conceptual . Regs. Gateways

planning stages

Root cause &
Common ground

Define Activities &

sequencing LT

Design . Regulatory proposal review

. Developmental impact
. Environmental impact
0.Risk assessment

iSAAC Logical Architecture

P O00~NO 01~
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Category 1. System infrastructure

[ Start R lat 1 ( ]
Regulatory e Continue Regulatory proposals
Proposals | proposals J 1 )
Industry | 1( )
O COutreach sl s il Continue Industry Outreach
. " . o
. Others Continue deployment as needed per pl:
Functi | i is
. DD unr m?;{:::;‘:::jn Prototype testing and Production system
sle=s - initial deployment deployment

prototype development

FUFII:tI_I:I-_ﬂE | _requ irements Prototype development Pr-:_-tn:n-t."pe testing in Production-grade
specifications (Task &) ISAAC test lab Gateway deployed

Pilottestingin iSAAC test
lab and initial Production system

deployment deployment

Functional requirements Pilotset up in iISAAC test
specifications(Task5) lab

Technical requirements
specifications, design Expand lab capability as needed
and initialsetup

Functional requirements Initial WAN in place for Expanded WAN
. . . _ . . Expand Wan as needed
specifications (Task5) pointto point supporting Data Bus

2015 - 2016 2017 - 2019 2020 - 2022

)
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Category 2. Off line PMU applications

. Operator training simulator Requirements ready Pratat':lg:;(ies o= S u;t;:rsmnasfmare

Off line studiescompleted Furthertesting and
QIesL0 = = - -
System separstion/ Islanding Requiremerts ready o comp . productionversion
prototype tested
R software deployment

Prototype ready

. Post-mortem event analysis Product version deployed

. Synchrophasor system simulator

Requirements ready

. Baselinin Requirements and initiz Production version software
= prototype ready deployment

Model calibration andvalidation

Requirements and prototype Initialdeployment iniSaac Production version software
monitoring

ready Test lab deploymert

2015 - 2016 2017 - 2019 2020 - 2022

)
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Category 3. Real-time PMU applications

AA desien finalized and Individual A& scheme Proof Individual Proof of concept
O Advanced applictions for system level phenomenon [AA) . UirESlg 1= snecifications of concept test and inidal schemedeployed and pilot
=a pec deployment AA Proof of concept testing

Production Proof of
concept deployed

Production Proof of
concept deployed

]

L nitialLocal control sc = Proof of concept scheme
O Local Control [LE] [ Local C{:_mtraldagn n.ﬁlu_m = ] Proof of concept test and [ deployed and pilot LC Proof
reguin EEIEHITEINE initial deployment of concept testing
Real-time data validation r uﬁiil::;%izﬁrifi:f:m t RESINSE SN
EQuirementsa oorarconcep proof of concept deployed
Complex event procesing : ZEEIL and TR cept testing and Produc
oftwi ne fment d

CP designfinalized and

. Collaborative protection (CP) requin s specifications

Individual CP scheme Proof of Individual Proof of concept
concept test and initial schemedeployed and pilot
deployment CP Proof of concept testing

o Distributed state estimation  Distributed State Substation SE and Linear State Substation SE and Linear SE
Estimation (SE) prototyping Estimation development pilot Proof of concept testing

Hierarchical 3E including
Substation SE and Linear 5E

deployed

. Frequency monitoringand control (FM)

. . In|t_|alad_uancedwsua_izamn Initialadvanced visualization
Visualization capabilties implementation as part e
of initial ASA software package P

Part of initial ASA software package Deployed

. Oscillation monitoring (OM) Part of initial ASA software package Deployed
. Voltage stability monitoring (VSM) Part of initial ASA software package Deplayed

AdvancedSituational ISAAC Technical requirements
Awarenes (ASA) (Task2) ap (Task i i control

. Power flow monitoring (PFM)

2015- 2016 2017 - 2019

Frequency monitoring
mplementatio

Full Advanced Situation
Awarenesvisualization
«capability implementation

InitialASA + pilot hierarchical Production hierarchiczl
State Estimati state estimation deployed

2020- 2022

Production Proof of

concept deployed

ASATmplementedin
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Early victories as a project management strategy E

Designed to minimize long term failure risk by incremental implementation

Postmortem Analysis ~ Model calibrationand System Integrity
and Baselining Validation applied for Protection
generators Schemes

! ! !
" - o &

2015 2016 I 2017

New national
control center

m
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