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Why do alarms in power grids matter?

Renewable capacity must grow
4AX more than it is today
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Electrical car sales are expected
to increase 18X the level today

2l Stuff 4

*|EA's Net Zero by 2050 report
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In industry, *emissions must drop
20% by 2030 and 90% by 2050
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What are electric power grids? HITACHI
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They start at home...
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What are electric power grids?

Multi-layered by Voltage

Network Control center
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Where do the alarms go? ]EJ;';‘%,?]'J!L

Many events to interpret
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Where do the alarms go?

HITACHI

Inspire the Next

et
5 Kyl L
i H FE
E 4 - BlERE , S —
Many events to interpret BT ===
Industrial substation Sub-transmission consumer
‘ Step down voltage Heavy industries
- o s ] [ .
[ |—] | _ ;-;'; #i i Tas| ; ey 5*’*‘15 il 0 ) F““‘““'E., H;
(s (= BB TR < = BEE g THT L [ = HEE W, O
Power Generator substation Trensmigsion Transmission substation Sub-transmission Sub-transmission substation
Generation Step up voltage Step down voltage Step down voltage
ml i
l 11 =
A S = . P : [ITTTIT]
Engﬁ : Fl N H SR . ; : : : . || || Ir!._:_!".';'u.lll.ll.'&'i
secondary consumer Distribution secondary distribution substation Distribution primary distribution substation Distribution Primary consumer
Step down voltage Step down voltage Industries and transportation

10

HOoUses

Public

© 2023 Hitachi Energy. All rights reserved.

l

I

1l

Distribution Control center

Distributed energy resources

@Hitachi Energy


https://nyiso.com/

HITACHI

Inspire the Next

upervising= - o - ili
o R gD ,ﬂ‘

Where do alarms come from?
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Alarm overload a persistent issue Standards hard to achieve Active long-standing research topic
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Alarm overload challenges today's operators; pattern recognition could help
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Industrial Problem to Solve

What is in the dataset

« Areal transmission system operator’s data
« 8 months, many many alarms

» 2000 near-simultaneous “Alarm Floods”
» Some un-related coincident alarms

» Redacted data describing
* When (to the nearest ~second)

Where (more or less)

Who (specific signal & ‘kind of thing’)

What (status change happened)

How (important do engineers think it is)
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What would be interesting to find

Possible questions:

How to summarize?

Initiating or “root cause”?

Patterns of alarms which happen together?
Surprise? Underlying process changed?
‘Missing’ or ‘extra’ alarms?

Mathematic formulation(s) which are:

» Fast & medium-memory
 Incrementally updated as alarms arrive
 Tolerant of (or useful to find) bad data

HITACHI
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What makes it tricky

Timestamp not perfectly accurate
(A->B,B->A?)

« Some alarms could be delayed

* Not everything recorded

Relationships between objects changes
» Network is reconfigured, maintained
 Logic is changed, conditional

» Scope of influence varies widely

Data engineering not perfect
« “Alarm Subtype” often generic

Mistakes very expensive
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Real customer data so process required

1. Sign NDA
Access a shared OneDrive link

3. Data in Python “.pickle” format
plus one in .CSV as an example

4. Delete data at end of workshop
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