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Emergency Procedures – Ground Rules

• Know where to find a copy of the procedures
– PJM Manual References

• M-13 - Emergency Operations
• M-12 - Dispatching Operations
• M-03 - Transmission Operations

• Have a good understanding and working 
knowledge of the procedures

• Know your responsibilities
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Presentation Objectives

• To help MOC/LCC Dispatchers understand:

– The types of Emergencies encountered by PJM

– The actions required to alleviate the emergency
conditions.

– The information and reports required by PJM
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Capacity Shortages
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Capacity Shortages

Objectives:

• Understand the severity of Emergency
Procedures

• Summarize condition of system (SSR)

• Implement appropriate responses
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Emergency Procedures

“The PJM OI dispatcher has the flexibility of implementing the emergency 
procedures in whatever order is required to ensure overall system 
reliability. The PJM OI dispatcher has the flexibility to exit the emergency 
procedures in a different order than they are implemented when 
conditions necessitate.”

PJM Manual M-13 - Page 2-4

• Each procedure related to one side of the scale or 
the other: Maximizing supply/Minimizing demand

• Categories
– Alerts 
– Warnings
– Actions
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NERC Energy Emergency Alerts (EEA’s)

• Documentation found in Appendix 9B of NERC 
Operating Manual

• Issued by Security Coordinator (via the Security 
Coordinators Information System - SCIS) for 
capacity and energy shortages

• Three Levels
– Provides common terminology for Security 

Coordinators to use when explaining energy 
emergencies to each other

– Levels may be declared in whatever order 
necessary, not need to proceed sequentially
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• Alert Level 1
– Issued when a Control Area “foresees or is 

experiencing conditions where all available 
resources are committed”

• When does PJM issue??
– Max Emergency Generation Alert

NERC Energy Emergency Alerts
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• Alert Level 2 
– Issued when a Control Area “foresees or has 

implemented procedures up to but excluding 
interruption of firm load commitments”

• Public Appeals, Voltage Reduction, Load Management

• When does PJM issue?
– Voltage Reduction Alert

NERC Energy Emergency Alerts
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• Alert Level 3 
– Issued when a Control Area “foresees or has 

implemented firm load obligation interruption”
– Prior to declaring:

• All generation on-line, regardless of cost
• All purchases made, regardless of cost
• All non-firm sales recalled
• All contractually interruptible load curtailed

• When does PJM issue?
– Manual Load Dump Warning

NERC Energy Emergency Alerts
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Capacity Shortages - Alerts

• Alerts are issued in advance of the period to 
allow members to prepare

• Four Alerts (for Capacity Shortages)
– Maximum Emergency Generation Alert
– Primary Reserve Alert
– Voltage Reduction Alert
– Voluntary Customer Load Curtailment Alert
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Capacity Shortages - Alerts

Maximum Emergency 
Generation Alert

• Purpose
– To provide an early alert that PJM 

Emergency Procedures may be required

• Trigger
– When Maximum Emergency Generation 

is called into the operating capacity
• Operating Reserve Requirement is 

greater than scheduled Operating 
Reserve.

Maximum Emergency
Generation Alert

Primary Reserve Alert

Voltage Reduction
Alert

Voluntary Customer
Load

Curtailment Alert

NERC EEA 1

ISSUED

EEA(Energy Emergency Alert)
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Capacity Shortages - Alerts

Maximum Emergency Generation Alert
• PJM Actions

– Notifications
• Internal / External

– Set up SSR
• Member Actions

– Notifications
• Internal / External
• Key Station Personnel

– Suspend any high risk testing of generating or 
transmission equipment
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Capacity Shortages – Alerts

Primary Reserve Alert 
• Purpose

– To alert Local Control Centers of an 
anticipated shortage of operating 
reserve capacity in a future critical 
period

• Trigger
– When the estimated operating reserve 

is less than the forecasted primary 
reserve requirement

Maximum Emergency
Generation Alert

Primary Reserve Alert

Voltage Reduction
Alert

Voluntary Customer
Load

Curtailment Alert
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Capacity Shortages - Alerts

Primary Reserve Alert 
• PJM Actions

– Notifications
• Internal / External

• Member Actions
– Notifications

• Internal / External
• Key Station Personnel

– Defer any scheduled maintenance
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Capacity Shortages - Alerts

Voltage Reduction Alert
– Purpose

• To alert Members that a Voltage 
Reduction may be required in a future 
critical period

– Trigger
• When the estimated operating reserve 

is less than the forecasted spinning 
reserve requirement

Maximum Emergency
Generation Alert

Primary Reserve Alert

Voltage Reduction
Alert

Voluntary Customer 
Load

Curtailment Alert

NERC EEA 2 
ISSUED
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Capacity Shortages – Alerts

Voltage Reduction Alert
• PJM Actions

– Notifications
• Internal / External

– Give LCC’s estimated hour of implementation
• Member Actions

– Notifications
• Internal / External
• Key Station Personnel

– Take any necessary steps to expedite 
implementation of voltage reduction, should one 
become necessary
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Capacity Shortages - Alerts

Voluntary Customer Load Curtailment 
Alert

• Purpose
– Alert Local Control Centers of a 

probable future need to implement a 
VCLC

• Trigger
– Estimated operating reserve capacity 

indicates a need for curtailing customer 
load

Maximum Emergency
Generation Alert

Primary Reserve Alert

Voltage Reduction
Alert

Voluntary Customer 
Load

Curtailment Alert
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Capacity Shortages - Alerts

Voluntary Customer Load Curtailment Alert
• PJM Actions

– Notifications
• Internal / External

– Give LCC’s estimated hour of implementation
• Member Actions

– Notifications
• Internal / External
• Key Station Personnel

– Take any necessary steps to expedite 
implementation of VCLC, should it become 
necessary
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• Used by PJM to perform 
capacity, load, and reserve 
projection when there exists 
potential of a bulk power 
emergency.

• Instantaneous “snapshot”
– Generating capacity
– Load management
– Fuel limitations

Why??

Supplemental Status Report

Manual Reference for 
SSR:

M-13, Emergency Operations 
Manual

Attachment A



©2005 PJM

Supplemental Status Report

Part A
Instantaneous 
Capacity Check

• Four types of 
generation

• Two categories
• Only generation that 

is synchronized
• Exception: Quick Start 

Hydro and CT’s
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Supplemental Status Report

Part B
Energy Loaded

• Output of generation
• Broken down by type
• AT TIME of SSR
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Supplemental Status Report

Reported by Transmission LCC

Part C
Load Management and 
Interruptible Curtailable 
Customers
Steps 1 & 2
PJM Controlled
Steps 3 & 4
LCC Controlled
Steps 1 & 3
< 1 Hour
Step 2 & 4
> 1 Hour
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Supplemental Status Report

Reported by Transmission LCC

Part D
Voluntary Customer 
Load Curtailment 
(VCLC)

• Report total amount of 
MV relief expected

• Times
– Given in hours
– Report time till first

MW of relief 
achieved

– Report time till last 
MW of relief 
achieved
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Supplemental Status Report

Part E
Changes to Capacity 
Reported in Part A

• Synchronized Unit 
Capacity Changes

• Any amount MW 
change in next 24 
hours

• Any change>300 MW 
in next 72 hours
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Supplemental Status Report

Part F
Additional Capacity 
Expected

• Units scheduled to 
synchronize later in 
the day

• Capacity NOT 
reported in Part A

• Identify any ME units 
in last column
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Supplemental Status Report

Part G
Resource Limited Units

• < 72 hours at Max Capacity
• If steam unit fals below 32 

hours or a CT  below 16 
hours, the Scheduling 
Cooridinator should be 
notified immediately

• If Unit synchronized, should 
also have been reported in 
Part A

• If Cold or Hot weather alert 
issued, any units running for 
or available to PJM should 
be placed in Max 
Emergency
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Part G
Resource Limited 
Units

Supplemental Status Report

• Note units that cannot cycle in comments and report emergency 
min level

• Note units limited for resources other then fuel in comments 
section

What if unit has alternate fuel??
• If alternate fuel gives > 72 hours at max capacity, do not need to 

report in Part G
• However if switching to secondary fuel involves a unit shut-down 

that introduces credible risk of not being able to restart unit, then 
unit should be reported if primary fuel would produce less then 72 
hours of runtime at max capacity
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Fuel Limitation Reporting

Highlights
• PJM’s Use of Collected Data

– Used in conjunction with other collected data to assess the 
severity of the situation

– Reports complied based on the data for public distribution and 
to lead strategy discussions during SOS conference calls

• Confidentiality
– Reports or group discussions will involve aggregate fuels 

information only - specific unit or company status will only be 
discussed individually with those companies

– Once data analyzed and area of concern addressed, data and 
any notes will be destroyed
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Fuel Limitation Reporting

Highlights (continued)
• Operation of Fuel Limited Units

– Scheduling of Units
• Steam Units with less than 32 hours of fuel or CTs with less 

than 16 hours of fuel MUST be bid as Maximum Emergency 
if PJM is in a Hot or Cold Weather Alert

• If PJM has particular concerns over individual unit 
availability due to fuel limitations, they will initiate individual 
communications with the units owner

• If Unit is asked to operate differently then what was 
accepted in the day ahead market (in order to conserve 
resources), the unit would be paid its lost opportunity cost 
for the accepted hours it was not run
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• Supplemental Status Report has been incorporated 
into eDART

• Transmission Owners supply Voluntary Customer 
Load Curtailment (VCLC) and Active Load 
Management (ALM) information

• Generation Owners supply Resource Limitations (fuel 
shortages, Emissions restrictions, etc) and Capacities

• Summary SSR Report available on eDART

Supplemental Status Report
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Supplemental Status Report - eDART

Trans. Companies 
click on Load Mgmt
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Supplemental Status Report - eDART

Trans. Companies 
enter ALM & VCLC 

data and click Submit 
Form

Trans. Companies if 
no load management 

data click on No 
Load
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Supplemental Status Report - eDART

Gen. Companies click on 
Res. Limit and On Cost 

Max. Emerg.
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Supplemental Status Report - eDART

Gen. Companies click on 
No Limitations or Add 

Limitation
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Supplemental Status Report - eDART

For Limitations select 
Gen Type, Name, Hrs. at 
Max Emerg, Comments 

and Submit Form 
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Supplemental Status Report - eDART

Gen. Owners enter On Cost 
and Max Emerg. Energy and 

Submit Form
Or

If none, click on No On 
Cost/Max
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Supplemental Status Report - eDART

Trans. Owners click on 
View Current System 

Report

Peak Report for projected 
peak of the day.

Previous Peak Report is 
historical information
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Supplemental Status Report - eDART



©2005 PJM

SSR Data - Control Zones

• On certain forms data is split between PJM Mid-
Atlantic/PJM Western/Southern Regions

• Most companies will enter data in only one of 
the sections based on generation location

BGE
CONECTIV

GPU
PECO

PL
PEPCO

PS
ROCKLAND

UGI

AP
AEP
DAY
ComEd
DLCO

PJM Western Region PJM Mid-Atlantic 
Region

DVP

PJM Southern Region
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Capacity Shortages - Warnings

• Warnings are issued during present 
operations 
– To inform Members of actual capacity shortages 

and contingencies that may affect the reliability of 
the PJM Control Area

• Three Warnings:
– Primary Reserve Warning
– Voltage Reduction Warning and Reduction of 

Non-Critical Plant Load
– Manual Load Dump Warning
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Capacity Shortages - Warnings

Primary Reserve Warning
• Purpose

– To warn the Local Control Centers that the 
Primary Reserve is less than required and 
operations are getting critical 

• Trigger
– Issued when the Primary Reserve is less 

than the Primary Reserve requirement but 
greater than the Spinning Reserve 
requirement
• All secondary reserve (except MW’s in Max 

Emergency) is first moved to primary reserve 
status

Primary Reserve
Warning

Voltage Reduction and
Reduction of Non-critical

Plant Load 

Manual Load Dump
Warning



©2005 PJM

Primary Reserve Warning
• PJM Actions

– Notifications
• Internal / External

– Verify Secondary Reserve moved to Primary Status
– Verify all deferrable maintenance or testing halted

• Member Actions
– Notifications

• Internal / External
• Key Station Personnel

– Prepare to load Primary Reserve
– Halt any deferrable maintenance or testing

Capacity Shortages - Warnings
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Capacity Shortages - Warnings

Voltage Reduction Warning 
(& Reduction of Non-critical Plant Load) 

• Purpose
– To inform the Control Centers that Spinning 

reserve is less than required and present 
operation has deteriorated such that voltage 
reduction may be required

• Trigger
– When Spinning Reserve is less than the 

requirement
• All secondary and primary reserve (except 

MW’s in Max Emergency) are first moved to 
spinning reserve status

Primary Reserve
Warning

Voltage Reduction Warning
and Reduction of

Non-Critical Plant Load

Manual Load Dump
Warning
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Capacity Shortages - Warnings

Voltage Reduction Warning 
(& Reduction of Non-critical Plant Load)

• PJM Actions
– Notifications

• Internal / External
• Department of Energy (DOE)

• Member Actions
– Notifications

• Internal / External
• Key Station Personnel
• Government Agencies
• Appropriate personnel of potential need for load management 

programs
– Order all Generating Stations to curtail non-essential station light 

and power
– Prepare for implementation of Voltage Reduction
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Capacity Shortages - Warnings

Manual Load Dump Warning
– Purpose

• To warn the Local Control Centers 
of increasingly critical system 
conditions that may require 
manually dumping load

– Trigger
• When the Primary Reserve is less 

than the largest generating unit or 
the loss of a transmission facility 
jeopardizes reliability
– All possible measures are first taken 

to increase reserves

Primary Reserve
Warning

Voltage Reduction Warning
and Reduction of

Non-Critical Plant Load

Manual Load Dump
Warning NERC EEA 3

ISSUED
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Capacity Shortages - Warnings

Manual Load Dump Warning
• PJM Actions

– Notifications
• Internal / External
• FERC Division of Reliability notified via pager

– Establish mutual awareness with LCC’s of need for action 
with minimum delay (post contingency)

– Examine bulk voltages
• Member Actions

– Notifications
• Internal / External
• Key Station Personnel
• Government Agencies

– Reinforce internal communications so load dumping can 
occur with minimum delay

– Review procedures and prepare to dump load
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Capacity Shortage Actions

Six Actions
• Maximum Emergency Generation
• Load Reduction Program (PJM sponsored)
• Load Management (ALM)(QIL) steps 1-4 

(Company sponsored)
• Voltage Reduction/Curtailment of Non-

Essential Load
• VCLC
• Manual Load Dump
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Capacity Shortage - Actions

Maximum Emergency Generation
• Purpose

– To increase generation above the maximum 
economic level

• Trigger
– Real-time Generation is needed to meet the 

load demand that is greater than the highest 
incremental cost level
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Maximum Emergency Generation
• PJM Actions

– Notifications
• Internal / External
• Outside Systems
• NERC

– Request Emergency Energy 
(through OASIS and RCIS)

– Suspend Regulation (except 
hydro)

– Recall off system sales (that are 
recallable)

– Load Max Emergency Generation 
and start purchases of 
Emergency Bids received

• ME CTs loaded prior to ME 
Steam to preserve spinning 
reserve

• Member Actions
– Notifications

• Internal / External

– Recall off system sales that are 
recallable

– Suspend Regulation when 
requested

– Load Units to Max Emergency 
levels as requested

– Market Participants submit bids 
to supply Emergency Energy 
from sources outside PJM

Capacity Shortage - Actions



©2005 PJM

Emergency Energy Bid Form
- Found on website under 

Emergency Procedures
- Purchases do not set LMP
- Selected based on 

economics

Capacity Shortage - Actions
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Actions

Maximum Emergency
Generation

Voltage Reduction
Curtailment of Non-

Essential Building load

Voluntary Customer
Load Curtailment

Manual Load
Dump

Actions
LCC Programs

Load Management
Steps 3 & 4

PJM Load 
Management
Steps 1 & 2

Load Reduction Program

Load Management
(ALM)

Load 
Management
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Load Response Program (PJM Sponsored)

Who Can Participate?
• Any customer capable of reducing at least 100kW of load 

or generating at least 100kW
• Be available between 0900 and 2200 any or all days of 

the week.
• Achieve reduction within one hour of request.
• Be able to participate for at least 10 hrs over the course of 

the summer period.
• PJM offers an Emergency and Economic Load Response 

Program
• PJM initiates Load Reduction Program at same time ME 

Generation is loaded and emergency energy is purchased
• Reduction is voluntary
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Load Management Programs (Company Sponsored)

• PJM controlled and directed
• Local Control Center directed
• Have various names including, but not limited to:

– Active Load Management (ALM)
– Qualified Interruptible Loads (QIL
– Interruptibles,Curtailables, or Load Management

• To simplify operations during emergency situations all 
curtailments are referred to as Load Management 
Curtailments ( or ALM ).

• Can be issued system wide or by zone, depending on 
current or projected system conditions.

• Reduction is mandatory (up to 10x/year)
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Load Management Curtailments

• Purpose
– To provide additional load relief

• Trigger
– Load Relief is required after initiating 

Maximum Emergency Generation
– Note: Load Management Curtailments 

are not used to provide assistance to 
adjacent Control Areas

Capacity Shortage - Actions
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• PJM Actions
– Notifications

• Internal / External
• Outside Systems 
• NERC

– Provide LCC’s an estimate of the 
magnitude and approximate 
duration of curtailment

– Suggest LCC’s consider use of 
public appeals

• Member Actions
– Notifications

• Internal / External
• Government Agencies

– Consider use of public appeals
– Implement Load Management 

Programs

Capacity Shortage - Actions

Load Management Curtailments
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Voltage Reduction & Curtailment of Non-
Essential Building Load

• Purpose
– To reduce load (PJM sees about 2% decrease in 

load for 5% voltage reduction)
• Trigger

– Load relief still needed to maintain ties 
– Curtailment of non-essential building load may be 

implemented prior to, but no later than the voltage 
reduction.

Capacity Shortage - Actions
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• PJM Actions
– Notifications

• Internal / External
• Outside Systems 
• NERC
• DOE

– Suggest LCC’s consider use of 
public appeals 

– Request curtailment of non-
essential building load

– Order 5% Voltage Reduction

• Member Actions
– Notifications

• Internal / External
• Government Agencies

– Consider use of public appeals
– Implement curtailment of all 

non-essential light and power in 
LSE owned commercial, 
operations, and administrative 
offices

– Implement Voltage Reduction 
on the Distribution level only

Voltage Reduction & Curtailment of Non-
Essential Building Load

Capacity Shortage - Actions
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Capacity Shortage - Actions

Voluntary Customer Load Curtailment (VCLC)
• Purpose

– To provide further load relief 
• Trigger

– Estimated peak load, (minus relief expected from 
Curtailment of Non-essential Building Load and 5% 
Voltage Reduction) is greater than operating 
capacity

– Preferably implemented at least 4 hours before 
peak, but can be used up to one hour before peak
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• PJM Actions
– Notifications

• Internal / External
• Outside Systems 
• NERC

– Suggest LCC’s consider use of 
public appeals 

– Request LCC’s fulfill their VCLC 
curtailments

• Member Actions
– Notifications

• Internal / External
• Government Agencies

– Consider use of public appeals
– Implement VCLC requirement

Voluntary Customer Load Curtailment (VCLC)

Capacity Shortage - Actions
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Manual Load Dump
• Purpose

– To provide load relief when all other possible means have been 
exhausted to prevent a catastrophe within the PJM Control 
Area

– Implemented only in control zone that is capacity deficient

• Trigger
– Implemented when PJM Control Area cannot provide adequate 

capacity to meet load or critically overloaded transmission lines 
or equipment cannot be relieved in any other way

Capacity Shortage - Actions
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• PJM Actions
– Notifications

• Internal / External
• Outside Systems 
• NERC
• FERC
• DOE
• FEMA

– Suggest LCC’s consider use of public 
appeals 

– Suspend all remaining regulation 
– Verify load dumping will help and not 

aggravate the condition
– Determine block of load required for relief
– Order LCC’s to dump required amount of 

load

• Member Actions
– Notifications

• Internal / External
• Government Agencies

– Consider use of public appeals
– Suspend remaining regulation 

as directed by PJM
– Promptly dump an amount of 

load equal to or in excess of 
LCC’s allotment of load dump 
order

Capacity Shortage - Actions

Manual Load Dump
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Example 
of Load 
shed 
allocation 
screen 
from PJM 
EMS.

Capacity Shortage - Actions
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In PJM Mid-Atlantic Region, Manual Load Dump is allocated to each LCC on 
a Load Ratio Share Basis
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PJM Load (Hourly Average)
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Results of Procedures

12:50 Load Management Steps 1 & 3

13:40 VCLC

13:58 Voltage Reduction



©2005 PJM



©2005 PJM



©2005 PJM



©2005 PJM
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Primary Reserve Alert

Primary Reserve Warning

Voltage Reduction Alert

Voltage Reduction Warning

Voltage Reduction 

Manual Load Dump Warning

Load Management Curtailments

VCLC Alert

VCLC

Max Emergency Generation Alert

Max Emergency Generation

2002 2001

Emergency Procedures
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0 10 20 30 40 50 60 70 80 90 100

Primary Reserve Alert

Primary Reserve Warning

Voltage Reduction Alert

Voltage Reduction Warning

Voltage Reduction 

Manual Load Dump Warning

Load Management Curtailments

VCLC Alert

PCLLRW

Max Emergency Generation Alert

Max Emergency Generation

TLR  Level 4 or 5

2002 2003

232

Emergency Procedures
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100% Spinning Reserve - PJM & RTO 3 (2) Eastern Transfers, (1) Other 8 4 5 9 3 5 6 3 8 7 3 3 64

100% Spinning Reserve - PJM West Only 1 (1) Western Transfers 7 1 1 3 6 1 2 1 2 1 1 1 27
Shared Reserve Activation (SAR) 5 (1) NY, (4) NE 5 1 6 2 1 7 4 4 3 5 3 5 46

APS ARS (Quarterly) 1 0 1 0 2
Voltage Reduction Alert 0
Voltage Reduction Warning 0
Voltage Reduction 0
Reactive Limitation Control 0
Solar Magnetic Disturbances 0
Post Contingency Local Load Relief Warning 19 16 21 12 23 18 34 20 14 24 8 23 19 232
High Voltage 0
Low Voltage 0

TLR Level 1 82

(2) Cedar-Rose, (13) Clover-Lex, (33) 
Kanawha-Matt, (1) S.Canton-Star, (1) 
Twin-Branch-Argenta, (28) Wylie TX 
5, (4) Wylie TX 7 6 34 55 51 62 68 92 63 76 34 62 82 685

TLR Level 2 0

TLR Level 3 57

(1) Cedar-Rose, (7) Clover-Lex,           
(21) Kanawha-Matt, (24) Wylie TX 5,   
(4) Wylie TX 7 2 23 35 21 36 35 53 39 45 20 35 57 401

TLR Level 4 1 4 5
TLR Level 5 1 3 4
Maximum Emergency Generation Alert 0
Maximum Emergency Generation 0
Maximum Scheduled Generation 0
Minimum Generation Alert 1 13 21 7 9 10 2 1 64
Minimum Generation Declaration 5 10 3 5 6 1 30
Minimum Generation Event 4 10 2 2 0 18
Primary Reserve Alert 0
Primary Reserve Warning 0
Cold Weather Alert 0
Hot Weather Alert 0
Voluntary Customer Load Curtailment Alert 0
Voluntary Customer Load Curtailment 0
Radio & TV Load Curtailment Appeal 0
Curtail of Non-essential Building Load 0
Emergency Sales 0
Load Dump Warning - System 0
Load Management Curtailments 0
Total 167 45 84 117 116 148 191 187 140 177 78 128 167 1578
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Emergency Procedures - 2003


