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GE Energy Consulting

Since the early 1900’s our consulting team

 
 has provided 

industry

 
 expertise on:

Studying and understanding the econom

 

ic and physical operation of electric 
pow

 

er system

 

s including generation and grid planning,  system

 

 
optim ization, asset valuation, com

 

petitive pow

 

er m arkets, and energy 
policy im plications

Global team

 
of experts

Understand

 
custom

 

er needs

Create 

solutions

 
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Planning Trends –A Com
 

plex W orld
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Planning Trends -How we see things changing?

Availability

 

 of data –Obtaining good, consistent data fro

 

m

 

 sources is 
becom

 

ing increasingly difficult

Larger scope and size -ISO

 

’s are perform

 

ing large-scale analysis and inter-

 
ISO

 

 planning groups are form

 

ing (FERC Order 1000)

M ore uncertainties –Driving tow

 

ards sim ulation of exhaustive scenario 
lists…

 

places prem

 

ium

 

 on execution perform

 

ance

Diverse applications –No longer involving single application 
analysis…

 

m

 

ultiple applications interacting to determ

 

ine re

 

su

 

lts…

 

close

 

 
coupling of applications and focus on usability is valuable 

Com

 

pliance standards –Reliability organizations are dem

 

anding higher 
fidelity m odels, consistent data, and m ore detailed analysis.  Exam

 

ples:

 

 
sm

 

all signal analysis and com

 

prehensive contingency analysis.
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Advanced m odeling 
Integration of dem

 

and response into sim ulations/m

 

odeling

Advanced load m odeling (single-phase load representation)

New HVDC m odels

Renewables m odeling
Large-scale integration analysis

Accurate m odeling of dynam

 

ic response of renew

 

ables

Environm

 

ental m odeling

M arket m odeling
Participant behavior m odeling

Ancillary services m odeling

Econom

 

ic transm

 

ission planning

Value of dem

 

and response and dynam

 

ic pricing

Portfolio optim ization

Load as a m arket participant (PHEV, appliances, etc.)

Im

 

pacts of renew

 

ables on m arket prices

Data Visualization and Exchange
GIS visualization of results

Advanced/custom

 

ized data searches

Standard exchange form ats

Tighter EM

 

S integration

Sim ulation Perform

 

ance
Parallel Com

 

puting

Sensitivities/scenarios increasing

Contingency lists increasing

System

 

 com

 

plexity increasing

Planning Software Trends
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Operations to Planning Exam
 

ple

Breaker-Node Modeling

Bus-Branch Modeling
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Planning Tools Data Model Exam
 

ple

Load Flow Dynam ics
Production
Sim ulation

Reliability

PSLF PSLF MARSMAPS

DB2
DB3

DB4DB1
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Com m on Planning Data

MAPSMAPS

PSLFPSLF

MARSMARS

Sam

 

pling of Data Elem

 

ents PSLF MAPS MARS

Transm

 

ission equipm

 

ent data X X

Transm

 

ission to

 

p

 

o

 

logy X X

Interface Lim its X X X

Area load data X X X

Generation dispatch X X X

Forced outage data X X

Operating nom

 

ogram

 

s X X

Generation data X X X

M aintenance data X X
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Our HPC experience

Internal HPC for ~5 years

Used for MAPS (production sim ulation) and 
MARS (re

 
liability sim ulation)

Developed com
 

m
 

ercial solutions for all 3 
products (PSLF, MAPS, MARS) with 
licensees

Continued R&D effort
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HPC Research –LLNL HPC For Energy

hpc4energy.org
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Typical W orkflow
 

…

Shared m achines (or 
worse, personal m achines)

No failover if a m achine

 
 

dies

Everyone works just a little 
bit different

No centra

 
lized data 

storage

Support challenges
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Perform
 

ance Benefits MAPS/MARS
MAPS HPC:

Full EI studies, with post processing, 
one year finishes within approxim ately 
2 hours

W ould take >70 hours on a single 
desktop m achine

MARS HPC:

One licensee went fro

 

m

 

 16 hours to 30 
m inutes

PSLF HPC:

Specialized contingency analysis went

 

 
fro

 

m

 

 4 hours to 7.5 m inutes
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Perform
 

ance Benefits

Don’t decide how
 

 to trim  
dow

 
n your study system

 
…

 m odel it all!

Detailed m odeling of
 

 
neighbor interaction

Hourly re
 

so
 

lution

Details for every 
com

 
ponent in your system
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Cloud-based HPC Solutions (HPCX)

C

 

u

 

rren

 

tly perform

 

ing groundw

 

ork to

 

 
ID m ost cost effective solutions

Not ty

 

ing ourselves to

 

 a specific 
“cloud”

Custom

 

 GUI for job scheduling

Scheduler divides work to

 

 m axim ize

 

 
perform

 

ance

Output data storage on cloud

Fast data tra

 

n

 

sfer

Potential post-processing on cloud

W orking on analytics for view

 

ing 
resu

 

lts



© 2012 General Electric International, Inc. All rights reserved. This m aterial m ay not be copied 
or distributed in whole or in part without prior perm ission of the copyright owner.

Conclusions

The Pow

 
er System

 
 is becom

 
ing increasingly com

 
plex

New planning tools will need to be developed to support

 
 

com

 
plexity

Standards and interoperability are critical enablers

Available data will increase exponentially…

 
how

 
 will it be

 
 

leveraged?

Market rules will likely be m odified and m ust be reflected in 
tool developm

 
ent

Pow

 
er system

 
s analysis is data intensive…applications need

 
 

to allow

 
 easy data view

 
ing and editing

Developing solutions to take advantage of advances in 
hardw

 
are are essential



Questions, Com m ents?
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