Operationalizing Natural Gas Contingencies

David Schweizer

Manager, Generation

2018 UVIG Spring Technical Workshop
March 14, 2018

WWW.pjm.com PJM©2018


http://www.pjm.com/
http://www.pjm.com/

é/ PJM as Part of the Eastern Interconnection

. ~"~ 3

Member companies 1,040+

Millions of people served 65

Peak load in megawatts 165,492

MW of generating capacity 178 563 "T———«___l'

Miles of transmission lines 84,042 s"l‘

2017 GWh of annual energy 773,522 ll%—‘—____

Generation sources 1379 |

Square miles of territory 243417 § e s

States served 13+DC | produced in PJM

As of 2/2018
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PJM Gas-Fired Generation

Installed Capacity ~ 72,000 MW

Behind LDC
City Gates
~ 21,000 MW

Direct Connect to Interstate/Intrastate
Pipelines ~ 51,000 MW

16 Interstate One Intrastate
Pipelines Pipeline
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2 Cleared Installed Capacity
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[Demand Response]\

Since 2007 2008/2009 2010/20T1 2012/2013 2014/2015 2016/2017 2018/2019 2020/202]1

Delivery Year *includes solar & wind at nameplate, hydro and wood
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é/ Queued Generation Fuel Mix-
Requested Capacity Injection Rights

(December 31, 2017)

Natural Gas, 57,778 MW
Nuclear, 162 MW

[_hiameplate Capacity, 19,773 MW]
Solar, 10,882 MW

U‘tameplate Capacity, 524 MW
Storage, 69 MW

Wind, 2,793 MW
Wood, 66 MW
Biomass, 4 MW

Coal, 198 MW
NOTE: Nameplate Capacity :
represents a generator’s rated Diesel, 9 MW

full power output capability. Hy?rl;ﬂ, 774':\':4w
ethane,

Nameplate Capacity,'
18,336 MW
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Gas Electric Coordination Efforts

FERC Order 787/
MOU with 9

Pipelines
Gas/Electric pelin

Simulations LDC Agreements

Generator Operations/

Interconnection Planning Daily, Weekly,
Process Monthly & Seasonal

Improvements Pipeline
Assessments

EIPC / NERC Gas Electric
SPOD Studies Coordination Team
& Tools
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Redundancy

Electric

Interstate Pipeline A

Electric Compressor
Station

Gas Fueled Compressor
Station

Firm Capacity

Interstate Pipeline B

e Generator

Interruptible
Gas Fueled Compressor Capacity
Station

= Compressor Engines
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Resilience - Gas Pipeline Contingencies

Establish Revise EMS

Normal & AsSess Evaluate Contingency &

Conservative Redundancy Contingency 30 Minute

Operations Reserve
Triggers Requirement

Normal Mode: Constrained Electric/Gas System Conditions
Conservative Mode: Cyber / Physical Threat Conditions
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é/ Interstate Gas Pipeline Contingencies

« Contingencies pre-identified
— Compressor station loss
— Pipeline breaks
— LDC loss

« Contingency analysis performed during early Jan. 2018 winter
period indicated no reliabllity issues

« Continuing to work with pipelines to review/refine contingencies
to more accurately reflect risk of pipeline infrastructure failure
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Planning and

qaerrer W Gperaions
Coordination
Increased level of * |Interconnection
communication coordination
and information + Pipeline
sharing contingency

identification and
real-time analysis

* Coordinated gas-
electric operating
procedures

Focus on Resilience

Gas Generation
Services & Tariff
Provisions

* Tailored gas
pipeline services
for generation to
address unique
operating
scenarios

Cyber and
Physical
Security

* Improved

understanding of

practices
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