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Lesson Objectives

• Discuss some common understandings and 
assumptions for PJM and company system 
restoration plans. 

• Identify company-specific information which the 
operators need to become familiar with at their 
individual company.
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System Restoration Plan Concepts

• The PJM Control Area has the capability of being 
completely restored from a shutdown state within 24 
hours!

• The majority of the system (80%) is capable of          

being restored within 16 hours. 

• Internal LCC bulk power transmission systems are 

capable of being restored within 10 hours.
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System Restoration Plans Concepts

• These restoration times may be difficult to achieve 
due to:

– Current scheduling strategies

– Amount of nuclear units operating

– Direct purchases

• These times are goals, however, and should be 
strived for in restoration plans.
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System Restoration Plans Concepts

• Each LCC is responsible for restoring its own 
customer load with:

– internal generation

– coordinated efforts with other LCCs

• A LCC not operating in parallel with another LCC is 
free to restore or shed load in any manner and rate it 
deems practical.
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System Restoration Plans Concepts

• Enough equipment and staff are available at 
generating stations to assure safe shutdown and to 
be capable of being restarted as soon as cranking 
power becomes available.

• Where practical, redundancy in the supply of 
cranking power should be established.
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System Restoration Plans Concepts

• PJM Black Start Standards

– Energy control centers are provided with adequate on-site 
facilities to provide a minimum of 24hour stand-alone 
capability.

– Substations on the bulk power system must have a 
minimum of 8 hour stand-alone capability.

– Generating stations are provided with a minimum of  2
hour stand-alone capability.
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System Restoration Plans Concepts

• Restoration Plan Assumptions

– All transmission and generation facilities are available for 
service and are undamaged. 

– All telephone and communication systems are functional.

– Emergency energy supply systems are operational.

– Fuel inventories are adequate

– Substation battery capability is adequate

– All circuit breakers are operational without station service 
being available.
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System Restoration Plans Concepts

• Restoration Plan Assumptions (cont)

– Manpower requirements can be met by available 
personnel.

– Any additional manpower is assumed available through 
existing manpower procurement procedures.

• All of these assumptions are potential things that 
could (and probably will) go wrong during 
restoration!
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Company-Specific Information

• Overall company strategy for system restoration

– What method is preferred?

– Where do you start?

– What is the general path of restoration?

• Synchronizing points

– Where are the circuit breakers on your system with 
synchro-check relays?

– Where are the synchroscopes?

– Are these designated on prints?  EMS?
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Company-Specific Information

• Critical loads

– What path do you take to get your two nuclear feeds?

– Who does your company consider critical customers?

– Do you know where these customers are?

– Do you know where the under-frequency relayed circuits 
are?

– Are these circuits designated on prints?  EMS?
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Company-Specific Information

• Hydro generation considerations

– How do you intend to use these resources?

– Will you pump at a pumped storage plant if you still have 
customer load off?

– 5ƻ ȅƻǳ άǎŀǾŜέ ǘƘŜ ǿŀǘŜǊΚ

– How much time (MWHRs) of generation do you have left 
before running out of water?

– Are you coordinating with the other hydro generation 
owners and PJM?
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Company-Specific Information

• Non-utility Generation

– Do you bring this on?

– What do their contracts say?

– Can these units/operators control frequency?

• Black-start units

– Do you know where they are on your system?

– When is the last time they were tested?

– Do the generating station operators know how to black-
start the units?
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Company-Specific Information

• Testing of the Restoration Plan

– When was the plan last updated?
• Does it include ALL generation and transmission?

– How do you test your plan to ensure operational 
feasibility?

• Training of the Restoration Plan

– Do you know where your Restoration book is?

– PJM restoration drills (2/year)
• How long since you participated in one?

– Does your company offer additional company specific 
restoration training?
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Summary

• ¢ƘƻǳƎƘ ŜŀŎƘ ŎƻƳǇŀƴȅΩǎ ǊŜǎǘƻǊŀǘƛƻƴ Ǉƭŀƴ ƛǎ ŘƛŦŦŜǊŜƴǘΣ 
there are some rules and philosophies that are 
ŎƻƳƳƻƴ ǘƻ ŜŀŎƘ ŎƻƳǇŀƴȅΩǎ ǇƭŀƴΦ 

• 9ŀŎƘ ŎƻƳǇŀƴȅΩǎ ǊŜǎǘƻǊŀǘƛƻƴ Ǉƭŀƴ ƛǎ ōŀǎŜŘ ƻƴ ŀ ǎŜǘ ƻŦ 
assumptions as to initial conditions.

• Each dispatcher is responsible for knowing the 
company specific information contained in their 
ŎƻƳǇŀƴȅΩǎ ǊŜǎǘƻǊŀǘƛƻƴ ǇƭŀƴΦ
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System Restoration at PJM
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Lesson Objectives

• Discuss the importance of effective communications 
in a restoration situation. 

• Define Dynamic Reserve and determine what are 
adequate system reserves during system restoration.

• Explain the role of PJM in a system restoration.

• Gain a working familiarity with the required reports 
and forms used in a system restoration.
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Communications

• All forms of communication are critical for prompt 
system restoration including:

– Voice (the most important)

– Print (fax, e-mail)

– SCADA

– Data exchange via computer
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Communications

• Effective communication must take place between 
dispatchers and:

– other dispatchers (LCC, PJM, other Control Areas)

– Generating plant personnel

– Substation personnel

– Management

– Federal, State and Local authorities and agencies

– Corporate Public Relations
• who, in turn, will communicate with the media
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Communications

• Dispatchers need to be familiar with all back-up 
means of communication in the event of a failure of 
primary means of communication including:

– Backup phones

– Radios

– Cell phones

– Satellite phones
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Communications

• Consequences of lack of understanding of a message 
are much higher in a system restoration! 

• All data (print, EMS) must be sanity checked prior to 
acting on it.

• All data and information must be verified prior to 
dissemination (especially to media, government, 
etc.).

• Be sure you know who you are talking to! 

– Potential for crank calls
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Communications

Doôs Donôts

Be clear

Be concise

Be accurate

Be confident

Use ñRepeat backsò

Guess

Use ñfuzzy wordsò

Assume 

understanding

Be afraid to question
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Communications

• Logging is critical in system restoration.

• Logs must be complete, accurate and readable.

• Logs should include relevant data to support 
strategic decisions and specific actions taken.

• Logs will be examined by various groups after-the -
fact.

• All entries must be in accordance with LCC protocols 
using the correct terminology.

• Remember, logs are legal documents!
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Reserves During Restoration

• Two categories of reserves to be monitored in system 
restoration:

– Synchronous reserve
• modified slightly

– Dynamic reserve
• enables system to be operated safely upon the loss of the largest 

energy contingency

• Calculation of other reserve categories (I.e. quick 
start, operating, etc.) are not required during a 
system restoration.
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Reserves During Restoration

• Synchronous Reserve

– For a system restoration, Synchronous reserve is defined as:
• on-line generation that can be loaded within 10 minutes OR

• load (including customer load) that can be shed manually in 10 
minutes.

– Enough synchronous reserve must be carried to cover an 
ŀǊŜŀΩǎ largest energy contingency.

– Largest contingency may or may not be the largest 
generator on the system.

• A transmission line carrying generation from a plant may cause 
more of a loss of generation than the loss of a single unit.
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Reserves During Restoration

• Dynamic Reserve

– Amount of available reserve in order to preserve the 
system during a frequency disturbance.

– Amount of reserve must be enough to survive the largest 
energy contingency.

– Dynamic reserve consists of two components:
• Reserve on generators that is available via governor action

• Load with under-frequency relaying

– Dynamic reserve is automatic, as opposed to spinning 
reserve which is manual.

– Dynamic reserve must be calculated for each island.
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Reserves During Restoration

• Dynamic Reserve from Generation

– Amount of Dynamic Reserve needed is determined by 
ƎŜƴŜǊŀǘƻǊ ά[ƻŀŘ tƛŎƪǳǇ CŀŎǘƻǊǎέ ŦƻǊ ǳƴƛǘǎ ǎȅƴŎƘǊƻƴƛȊŜŘ ǘƻ 
the system

– Load Pickup Factors = maximum load a generator can pick 
up as a percentage of generator rating without incurring a 
decline in frequency below safe operating levels (57.5 Hz)

– άwǳƭŜ ƻŦ ¢ƘǳƳōέ ƭƻŀŘ ǇƛŎƪǳǇ ŦŀŎǘƻǊǎ ŀǊŜΥ
• Cƻǎǎƛƭ ǎǘŜŀƳ Ґ р҈ ƻŦ ǳƴƛǘΩǎ ŎŀǇŀŎƛǘȅ

• IȅŘǊƻ Ґ мр҈ ƻŦ ǳƴƛǘΩǎ ŎŀǇŀŎƛǘȅ

• /¢ǎ Ґ нр҈ ƻŦ ǳƴƛǘΩǎ ŎŀǇŀŎƛǘȅ

• OR unloaded capacity; whichever is less.
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Reserves During Restoration

• Dynamic Reserve from Under-frequency relaying

– Load is tripped at frequencies above where units are 
disconnected from the system (57.5 Hz)

– Arrests further frequency decay.

– wŜǎǳƭǘǎ ƛƴ άǎǘŜǇ-ŦǳƴŎǘƛƻƴέ ŦǊŜǉǳŜƴŎȅ ǊŜŎƻǾŜǊȅΦ

– Resist restoring under-frequency load early in restoration 
process due to unstable frequency.

– Under-frequency relay load should be no more than 50% 
of total Dynamic Reserve.

• If more U/F load is restored, can only take credit for up to 50% of 
total Dynamic Reserve. 
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Reserves During Restoration

Very early stages

of system restoration

Do not restore

under-frequency load.

As system becomes

more stable and

upon interconnection

Monitor dynamic

reserve

As system becomes

very large and stable

All systems agree

to suspend dynamic

reserve calculation
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Reserves During Restoration
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Reserves During Restoration

• Dynamic Reserve Sample Calculation
– A system has 300 MW of steam capacity, 400 MW of CT capacity and 

100 MW of hydro capacity.  The load pick-up factors are 5%, 25% and 
15% respectively.  50 MW of under-frequency load shed is restored.  
Largest contingency is a 100 MW steam unit.

– Governor Response

• (5%)(300 MW) =   15 MW

• (25%)(400 MW) = 100 MW

• (15%)(100 MW) = 15 MW

• TOTAL = 130 MW

– Largest contingency adjustment

• (5%)(100 MW) =   - 5 MW
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Reserves During Restoration

• Dynamic Reserve Sample Calculation

– Governor Response

• TOTAL = 125 MW

– U/F load = 50 MW

– Total Dynamic Reserve = 175 MW

• Let’s do Exercise SR-7!
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Interconnection of LCCs

• PJM Actions:

– Act as coordinator and disseminator of information 
relative to generation and transmission availability

• Identify opportunities

– Keep LCCs apprised of developing system conditions

– Provide updated hydro capability

– Direct the restoration of the EHV system
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Interconnection of LCCs

• LCC Actions:

– Ensure adequate reserves prior to interconnection
• 18 Questions

– Adjust frequency of smaller area to match frequency of 
larger area

– Adjust voltages to as close as possible at synchronization 
point

– Assign frequency controller and tie-line controller

– Regulation = 2% of system load

– Use synchronous reserve (including load shed) to keep 
frequency above 59.5 Hz

• 6-10 % of load for 1 Hz 
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PJM Assumes Control

• PJM assumes control of an area when:

– control of the area becomes too burdensome for any one 
LCC

– PJM desires to assume control to facilitate EHV restoration 
or establish tie lines with adjacent system.

– If three or more internal PJM companies are tied together

• PJM needs accurate system status information prior 
to assuming control of the restoration!
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PJM Assumes Control

• PJM Actions:

– Assimilates required information on reporting form
• More later!

– Determines required Dynamic and Synchronous reserve 
for area based on largest contingency

• Assign reserve proportional to capacity

– Determine regulation requirement
• 2% of interconnected area load

• Assign regulation proportional to connected load

– Coordinate hydro operations

– Monitor unit capabilities
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PJM Assumes Control

• LCC Actions:

– Continue returning generation and load to maintain 
frequency.

– Report returning units to PJM dispatcher

– Maintain established tie scheduled with other LCCs until 
PJM returns to free-flowing tie conditions

– Respond to emergency procedures as initiated by PJM.

– LCC request PJM approval prior to the closure of any 
reportable transmission line or a line that establishes an 
interconnection to an external system

11/4/201138PJM©2011



PJM Assumes Control

• LCC Actions:

– Coordinate with PJM any change to pre-existing schedules 
(internal or external)

– Maintain communications with PJM dispatcher to provide 
updated status of system conditions in addition to the 
hourly report.
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PJM System Control

• Manual Control

– No ACE is calculated.

– Regulation dispatched manually via ALL-CALL

– Frequency controlled manually

– Any required load shedding assigned on a proportional 
basis based on load.

– Emergency procedures initiated as required.
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PJM System Control

• Flat Frequency Control

– If PJM not connected (or on diesel), frequency can be 
manually entered.

– Frequency bias setting (1% of load) must be readjusted as 
load changes

– Automatic regulation is now possible.

ACE = (Frequency Deviation, Hz)(Frequency Bias MW/.1 Hz)(10)
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PJM System Control

• Tie-Line Bias Control

– Used when control area to control area tie lines are in 
service.

– This is the normal control mode.

– Frequency bias (1% of load) needs to be adjusted as load 
changes

– PJM will facilitate delivery of energy from remote systems.

Island 

requiring 

power

Area 

wheeling 

power

Area 

supplying 

power

ACE = (Frequency Deviation, Hz)(Frequency Bias MW/.1 Hz)(10) + (Tie Schedule - Tie Actual)
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PJM System Control

• Control Mode Assignments

Eastern

Interconnection

Company A

Flat Frequency Control
Requires:  Frequency Source, Frequency 

Bias

Frequency bias = (0.01)(Company A Load)

ACE = (Frequency Deviation, Hz)(Frequency Bias MW/.1 Hz)(10)
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PJM System Control

• Control Mode Assignments

Flat Frequency Control
Requires:  Frequency Source, Frequency Bias

Frequency Bias = (0.01)(Total System Load)

Flat Tie Line Control
Requires:  Tie Line Schedule, Actual Tie 

line flow

Company A

Company B

ACE = (Frequency Deviation, Hz)(Frequency Bias MW/.1 Hz)(10)

ACE = (Tie Schedule - Tie Actual)
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PJM System Control

• Control Mode Assignments

Eastern

Interconnection
Tie-Line Bias Control
Requires:  Frequency Source, Frequency Bias 

and Tie-line Schedules and Actual Tie Line 

flow. 

Frequency Bias = (0.01)(Company A Load)

PJM can calculate this.

Company A

ACE = (Frequency Deviation, Hz)(Frequency Bias MW/.1 Hz)(10) + (Tie Schedule - Tie Actual)

If Company A has synchronized generation
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PJM System Control

• Control Mode Assignments

Eastern

Interconnection
If Company A is radial load:

Flat Tie Line Control
Requires:  Tie-line Schedules and Actual 

Tie Line flow.

PJM can calculate this.

Company A

ACE = (Tie Schedule - Tie Actual)
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PJM System Control

• Control Mode Assignments

Eastern

Interconnection

Tie-Line Bias Control

Requires:  Frequency Source, Frequency Bias 

and Tie-line Schedules with Eastern 

Interconnection and Actual Tie line flows with 

Eastern Interconnection.

PJM can calculate this for eacharea.

Company A

Company B

ACE = (Frequency Deviation, Hz)(Frequency Bias MW/.1 Hz)(10) + (Tie Schedule - Tie Actual)

Tie-Line Bias Control
Requires:  Frequency Source, Frequency Bias and Tie-

line Schedules Eastern Interconnection and Actual Tie 

line flows with Eastern Interconnection

PJM can calculate this for eacharea.
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PJM System Control

• Control Mode Assignments

Eastern

Interconnection
Tie-Line Bias Control
Requires:  Frequency Source, Frequency Bias 

and Tie-line Schedules with Eastern 

Interconnection and Actual Tie Line Flows with 

Eastern Interconnection.

PJM can calculate this.

Company A

Company B

ACE = (Frequency Deviation, Hz)(Frequency Bias MW/.1 Hz)(10) + (Tie Schedule - Tie Actual)
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PJM System Control

• When conditions permit, PJM will notify LCC that PJM 
Control Area is returning to normal operation:

– Free flowing internal ties

– Generation under AGC control

– Control area tie line control

– Published regulation and reserve requirements
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Allocation of Joint Owned Generation

• PJM directs the increase of generation/transactions 
when it is beneficial to the overall restoration 
process

• Allocations of energy are not based on ownership 
but on the capabilities and needs of the 
interconnected system

• Allocations, if possible, are on a proportional basis
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Guidelines for Use of External Power

• Guidelines developed by System Restoration 
Coordinators Working Group based on events of past 
drills.

• Any opportunity to connect to the Eastern 
Interconnection should be explored as soon as 
possible.

• Any available energy from neighboring companies or 
control areas should be utilized by a deficient 
ŎƻƳǇŀƴȅ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ǘƘŜ άŦƛǊƳƴŜǎǎέ ƻŦ ǘƘŜ ŜƴŜǊƎȅΦ
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Guidelines for Use of External Power

• Cranking power to neighboring companies is to be 
supplied as a priority to restoring internal customer 
load.

• A company connected to the Eastern Interconnection 
should supply any available excess energy for load to 
deficient company.  Stability is not normally a 
concern in this situation.

• There is no need to employ or monitor Dynamic 
Reserves for companies connected to the Eastern 
Interconnection.
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Guidelines for Use of External Power

• Two or more isolated islands under different LCCs 
that are interconnecting must adhere to the 
ƎǳƛŘŜƭƛƴŜǎ ǎŜǘ ǳǇ ƛƴ ǘƘŜ άму vǳŜǎǘƛƻƴǎέ ŦƻǊƳΦ

• 5ŜǎƛƎƴŀǘŜŘ ƛǘŜƳǎ ŦǊƻƳ ǘƘŜ άму vǳŜǎǘƛƻƴǎέ ŦƻǊƳ ŀǊŜ 
not required for an island tying to the Eastern 
Interconnection.  These items deal with dynamic 
reserve and frequency stability. (more later!)

• PJM will set-up and coordinate any interchange 
schedules with external control areas.
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Guidelines for Use of External Power

• Once connected to the Eastern Interconnection, a 
company MUST carry adequate Synchronous 
Reserves so as not to burden the Eastern 
Interconnection.  This reserve may be in the form of 
unloaded generation or load shed.  Company may 
have an option to enter into a reserve sharing 
agreement with the external area.
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Restoration Forms

• Information required for the following situations:

– Initial Restoration Report

– Hourly Restoration Report

– Information exchange between two companies prior to 
interconnecting

– Information exchange prior to PJM assuming control of 
restoration
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ò18 Questionsó
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eDART Restoration Program
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Click on Restoration Data

System Restoration Reports
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ñCurrent Drillò button present only if a 

System Restoration Drill is in 

progress.

Click on Reports

System Restoration Reports
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Restoration Data per Company

• PJM may initialize a drill for one or multiple control 
areas 

• PJM may initialize a drill for one or many types of 
transmission equipment

• Each company will be allowed to view restored 
equipment of other companies that are participating 
in the drill but they will not be able to restore 
equipment that they do not own.

• Each company will be able to restore transmission 
equipment that they own
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Reporting Company

Ongoing Restoration 

Report

Yellow highlight indicates equipment that was 

returned to service, and then removed from 

service again.

System Restoration Reports
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Restoring Equipment

• ¦ǎŜǊ Ƴŀȅ ŎƘŜŎƪ ΨwŜǎǘƻǊŜΩ ŎƘŜŎƪōƻȄ ŀƴŘ ŎƭƛŎƪ 
Ψ{ǳōƳƛǘΩ ōǳǘǘƻƴ ǘƻ ǊŜǎǘƻǊŜ ŜǉǳƛǇƳŜƴǘΦ

– Timestamp will be automatically populated

– Overwrite checkbox will appear
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Overwriting Timestamp of Restored Equipment

• Once equipment is restored, user may 
overwrite timestamp by checking the 
ΨhǾŜǊǿǊƛǘŜΩ ŎƘŜŎƪōƻȄ ŀƴŘ ŎƭƛŎƪƛƴƎ Ψ{ǳōƳƛǘΩΦ

– Timestamp will be overwritten.

– Restored checkbox will be checked.

– Overwrite checkbox will be unchecked.
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Un-Restoring Equipment

• Once equipment is restored, user may 
ǳƴǊŜǎǘƻǊŜ ŜǉǳƛǇƳŜƴǘ ōȅ ǳƴŎƘŜŎƪƛƴƎ ΨwŜǎǘƻǊŜΩ 
ŀƴŘ ΨhǾŜǊǿǊƛǘŜΩ ŎƘŜŎƪōƻȄŜǎΦ

• ¦ǎŜǊ Ƴŀȅ ŀƭǎƻ ǳƴŎƘŜŎƪ ΨwŜǎǘƻǊŜΩ ŎƘŜŎƪōƻȄ ŀƴŘ 
ŎƘŜŎƪ ΨhǾŜǊǿǊƛǘŜΩ ŎƘŜŎƪōƻȄ ǘƻ ǊŜǎǘƻǊŜ 
equipment.
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Help Menu

• More information on restoring, overwriting 
and unrestoring equipment may be found on 
the Help Menu
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Click on Previous 

drill ID #

System Restoration Reports

11/4/201175PJM©2011



Select zone you 

would like to view.

System Restoration Reports
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Restoration Timestamp will be 

populated for each piece of 

equipment that was restored in 

the previous drill

System Restoration Reports
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Select a different company 

from the pull down menu to 

ñview onlyò their restored 

equipment

System Restoration Reports
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Completed Drills

• User may view completed drills by clicking on 
ǘƘŜ ΨwŜǇƻǊǘǎΩ ōǳǘǘƻƴ ŦǊƻƳ aŀƛƴ aŜƴǳΦ

• User will be allowed to view reports for other 
companies 
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System Restoration Drills

• System Restoration Drills conducted twice a year 
(Spring and Fall)

• Various drill scenarios incorporated

– Partial Blackout

– Complete Blackout

• Drills range from 8 to 16 hours.
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System Restoration Drills

• You are encouraged to involve as many as possible in System 
Restoration Drills

LCC

Generating

Stations

Substations

Media

Distribution

Operations

Other 

ISOs?
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System Restoration Drills

• Differences in Real-time Restoration

– EMS updates to Transmission and Generation Data

– More unexpected events 
• Equipment failures

• High voltage

• Frequency collapse

• Overloads (No analysis programs)

– Restoration time WILL be longer than in drills.
• Personnel to substations, CTs
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Future Issues

• Generation control ς

– Currently agreements are in place that the control of 
generation will reside with the Transmission Owners in a 
System Restoration.

– Over time, skill set of Transmission Dispatchers will not 
include generation control.

– Coordination between many players.

• Drills are becoming more realistic

– More use of OTS

– More realistic timeframes being used
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Future Issues

• PJM has to take a more active role as the TOP

– Identifying restoration opportunities

– Coordinating interconnections and 500 kV restoration

• System Restoration Coordinator Working Group 
established to address System Restoration issues.
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Summary

• Effective communication (oral and written) is 
essential to the success of a system restoration.

• Synchronous reserve and dynamic reserve are 
essential to surviving a disturbance during the 
restoration.

• PJM and the LCCs have defined roles and 
responsibilities during a system restoration.

• Critical information exchange in the form of 
reporting forms is required during a system 
restoration.
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Module Summary

• Blackouts do occur and are a major impact on society.

• Types of blackouts include localized, partial system, full 
system with outside help and full system without outside 
help. 

• Blackouts may be caused by dynamic instability, steady state 
instability, voltage collapse, and cascading trippings.

• The first step following a blackout is to ascertain status of 
generation and transmission.
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Module Summary

• There are several methods of restoration including the 
ά.ƻǘǘƻƳ-ǳǇέ ŀǇǇǊƻŀŎƘΣ ǘƘŜ ά¢ƻǇ-Řƻǿƴέ ŀǇǇǊƻŀŎƘ ŀƴŘ ǘƘŜ 
ά/ƻƳōƛƴŀǘƛƻƴέ ŀǇǇǊƻŀŎƘΦ

• The method of restoration selected depends on a variety of 
factors.

• The main issue in transmission restoration is voltage control.  
Minimum source requirements are established to help control 
voltage when energizing EHV lines.
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Module Summary

• Load restoration issues include restoration of priority loads, 
frequency control, cold load pickup and under-frequency load 
shedding.

• Island interconnection issues include synchronism, and 
assistance to neighbors.

• There are many topics which should be considered in 
individual company restoration plans.

• System restoration at PJM includes the topics of 
communications, roles, dynamic reserve and information 
exchange.
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Module Summary

• Final thought:  

– You will probably participate some type of restoration 
during your career, so be prepared!
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Questions?
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Disclaimer:

PJM has made all efforts possible to accurately document all 
information in this presentation.  The information seen here 
does not supersede the PJM Operating Agreement or the 
PJM Tariff both of which can be found by accessing:
http://www.pjm.com/documents/agreements/pjm-
agreements.aspx

For additional detailed information on any of the topics 
discussed, please refer to the appropriate PJM manual 
which can be found by accessing: 
http://www.pjm.com/documents/manuals.aspx
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Resources and References

• PJM Manual 36 ςSystem Restoration

• NERC  Operating Committee Electric System 
Restoration Reference Document

• NERC Operating Standard EOP-005
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