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= Y Winter 2017/18 System Projections

50/50 Non-diversified Peak Load Base Case

LAS Load Forecast 135,526 MW

RTO Net Interchange 3,950 MW** (Importing)

PJM RTO Installed Capacity 184,926 MW (preliminary as of 8/02/2017)
Discrete Generator Outages 16,586 MW

** 3,950 MW of net interchange is modeled in the OATF base case and accounted for in the total RTO installed capacity

PEAK LOAD ANALYSIS

* No reliability issues identified.

* Re-dispatch and switching required to control local thermal or voltage violations in some areas.

» All networked transmission voltage violations were controlled by capacitors. All other voltage
violations were caused by radial load.

IN PROGRESS

e Sensitivity Studies - Results expected early October

WWW.pjm.com



PJM Winter Preparations

PJM Studies, Data Requests & Drills
Gas / Electric Coordination

PJM Operating Analysis Task Force PJM / DEP / VACAR Joint INGAA - Inter-RTO Council
(OATF) Winter Operations Study (November/December, 2017) Meeting (October 19, 2017)
(November 2017)

Daily, Weekly, Monthly, and Seasonal
Communications with Pipelines in PJM
footprint

Resource Winter Testing Exercise SERC Operatitl)wg Committee / SERC RCS /
(December 2017) VACAR (October 3-4, 2017)

Data Sharing Agreements and

Reliability First (September 20, 2017) Communication Protocols with key Local

PJM Emergency Procedures Drill

(November 7, 2017) Distribution Companies

Fuel Inventory Survey Joint NPbCC/ PIJMIMISO Resilience efforts to:

(October 13, 2017) (November 9, 2017) » Operationalize Gas Infrastructure
Generation owner Cold Weather NYISO / PIM (October 24, 2017) Contlngenmes_ | |
Resource Preparedness Checklist * Develop gas pipeline model in
(Nov. 1 - Dec. 15, 2017) TVA/ PIM (November, 2017) conjunction with Argonne Labs

Increase transparency though
enhancements to tools/visualization



Gas — Electric Coordination

e

PJM team

 Analyze data related to gas delivery
to units

Provide operational info that allows
operators to make better decisions

-------
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Improve coordination with pipelines
and LDCs

Develop tools to support processes




B/

FUTURE

Reliability .. Resilience

Resilience

Risks / Dependencies:
Extreme Weather | Physical/Cyber Attacks | Fuel Source/Security

\ 4
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Assess Risks
Targeted risk management

Expand coordination and communications

Strengthen Infrastructure
Make critical assets less vulnerable

Increase Coordination
Cross-sector & public/private
partnerships

Planned response exercises

Microgrids & distributed energy resources

L EARN

A

/
Recover

Stabilize the System
Prioritize interdependent infrastructures
for system survivability

Regain Critical Functions
Balance industry and societal priorities

Make Enhancements Based
on Lessons Learned




Resilience - Gas Pipeline Contingencies

Establish Revise EMS

Normal & ASSess Evaluate Contingency &

Conservative 30 Minute

Operations Redundancy Contingency Reserve

Triggers Requirement
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MODEL FRAMEWORK AND
PLATFORM

n MDdE' frEmEWDrk Matural Gaz Matworks
based on “node-link” '- .
representation: Q B 'E'__

= Nodes = compressor
stations, receipt/
delivery points, etc.

= Links = pipeline
segments

» Gas networks will be

[unctions) and links. (pipslines).
& A" Sat of nodes (junclions)
& L Set of links (ppelnes)

# 52 Set of gas supply fows
¢ Tv. Set of gas demand fiows

modeled using Argonne’s PLASMO (Platform for

Scalable Modeling and Optimization)

)

"Er_ e

& O, £ 58 ol actnee ks [pipeings wilh Gomprasson)

o L. T £ Sal of pasase links |(pipelines wilhoul compressons)

Resilience - Gas Pipeline Modeling

Wite can aasily model & networs ol pipalines by dalning sets ol nodes

17

Pilot model with Texas
Eastern pipeline under
development

— December 2017 target completion
Run model on pre-identified
critical areas on all other
pipelines

— Q2, 2018 target completion
Continue seeking cooperation

from Interstate pipelines for
model result review/ validation



GAS-ELECTRIC SCENARIO
— CYBER EVENT

m Major newsorganizations reporting

delivery problems for muliple natural
gas interstate pipelinesinthe LS.
® (ssues with natural gos deliveries to
CLSTOMErs. '.,... —
® Unconfirmed reports of natural gas el

being released to the atmosphere
vig relief valves. . .

Compressor station

m Mews report indicatethat Texas
Eastern Gas Transmission (TETCO)

may be affected: : e ——
® Company Informational Posting — T
weh site dowr.
® Natural gas supply tointerruptible {———y+—Inebilty to login inta TETCO Info Pastings

electric power plants abruptly
halted over multi-state region. m Conjecturethat the incidernts could be

cyber-related (but not certain).

B Source of the disruptions is unknown;
unsubsantiated reports indicate
disruptions were intentional.

m LS government investicating to
determinew hether inciderts are
intentional.

Y

WWW.pjm.com

Resilience - Drill Planning

STORM SURGE IMPACTS ON
ELECTRIC SECTOR: POWER PLANTS

® NOAA projects that the
storm surge from
Hurricane Maria could
extend into Virginia and
North Carolina: At
® Three power plants*
projected to be
completely
inundated. :
® Other power plants o
may be subject to .
localized flooding
(not determined).

. - Historical Overvic
Hurricane Maria: Storm Surge Impactsto Power Plants Skl

Atlantlc Qcean

B PiM interconnection

Power Plants At-Risk of Storm Surge Inundation

Summer| Predicted Storm Surge Inundation
Plant Name Company Name Capacity h
(MW) <3 feet|3- 6 feet|6 - 9 feet|>9 feet : ESRI 2017;NOAR 201

Yorktown Virginia Electric & Power Co. | 1,113 X
Commonwealth Atlantic  |Virginia Electric & Power Co. | 348 X
Chesapeake Energy Center |Virginia Electric & Power Co. 60 X

* Summer capacity > 50 MW
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Market Changes

Hourly Offers Energy Price Formation

Shortage Pricing Load Following
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