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Study: Transmission Grid Operations

ACollaboration with IESO

AQuestions:
1. Near-term opportunities?
2. Future control room requirements?
3. Guiding principles?
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HF Principles we concluded.:

1.Put data in context when context can be pre -determined
2.Design databases to be summarized

9.Capture operation requirements early in tool procurement or
design
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Example Method
for Principles

1. Put data in Context
2. Design Databases to be Summarized




Human Factors of Grid Databases

AHow to structure information for reliable
human performance? Must:
AMatch mental model (s) of operators, engineers
ABe correct, valid even for unrecognized situations
ABe consistent within and across tools

AMethod: Work Domain Analysis

(Rasmussen 1986 Naikar 2013)
AFunctional modeling of system constraints

APsychologically relevant

g Cognitive Engineering Laboratory 9



Work Domain Analysis Applications

AMilitary (Australian Air Force)
A AEW&C procurement & training support

(Naikar & Sanderson 2001)

A Revising Air Power Doctrine and Strategy
(Treadwell & Naikar 2014)

AAviation (TU Delft)
A Centralized Air Traffic Control
A Decentralized Collision Avoidance orst, 2016)

APower Generation (INL, UQ)

A Future Fast Sodium Reactor Operational Concept,
Idaho National Lab (Hugo & oxstrand 2015)

A Hydropower Market Strategies
Snowy Hydro, Australia (Memisevic et al. 2007)
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Generation Station A

Lessintegrated levels of abstraction
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Lessintegrated levels of abstraction
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Context from Means-Ends relations
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Context from Means-Ends relations

(Duncker, 1945)

g Cognitive Engineering Laboratory



Context from Means-Ends relations

Priorities, Risk tolerance?
Consequences of Faults?

Grid Operation Purposes

Why

? Stability, Performance

Power Flows (Real, Reactive)

Equipment Functions How

Physical Equipment

Capabilities Available? Source of Faults?
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Summary Overview by Part-Whole

(DeGroot 1946)

A Working memory may be 7+2 é what ?
AExperts group by fonkbel€ndibrs0 N 8
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