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Agenda

• Oil and Gas Energy Storage Potential

• Case Studies
• Spinning reserve 

• Black start

• Hardware in the loop
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• Spinning reserve 

• Black start

• Frequency and voltage regulation 

• Large on/off load

• Fast start

• Load smoothing

• Peaker units

Oil and Gas Energy Storage Potential 
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Remote Site with no utility 
• Isolated Community
• Mine
• Off-Shore Platform / FPSO

Power Plant is operated off-efficiency due to
• Generation must match load
• Must provide spinning reserve for

• large load swings e.g. drilling rig
• generation sources goes off-line

Spinning Reserve

https://events.pennwell.com/pgi2019/Public/Speaker.aspx
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Spinning Reserve Example

Load

Load

…

Non-spin

5 MW

5 MW

5 MW

5 MW

5 MW

Rating

Total load
15 MW
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Load

Load

…

Non-spin
Will come online and ESS will start charging

Spinning Reserve Example
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Black Start Example

Load

Load

…
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Simulation Evolution 
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Simulation on Hardware-the-Loop

Load

Load

…

Model

Control Hardware-in-the-Loop
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Controller
Simulated 

Process

All simulated

What is HIL Simulation
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Simulated 
Process

All simulated

Real control signal

It is a real 
controller

Real feedback signals

What is HIL Simulation
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Loopback PLC

PLC

Loopback
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PLC

Loopback
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Control Philosophy 

• Centralized vs Decentralized controller 

• Unit control vs microgrid

• Decentralized:
▪ Monitor grid power quality (droop controller)

• Centralized:
▪ Monitor genset circuit breaker status 

▪ Monitor genset and turbomachinery health 

▪ Monitor grid power quality 

https://events.pennwell.com/pgi2019/Public/Speaker.aspx


Caterpillar: Confidential Green

SESSION 4B – ANCILLARY SERVICE ASPECTS / CASE STUDIES: 
Energy Storage in Oil and Gas: A Spinning Reserve Application

https://www.youtube.com/watch?v=gEV_sYRH
kHY
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