PJM
Emergency Procedures

LCC/MOC/OPS 101



Y 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

©2005 PIM



b= % 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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Y Light Load Procedures

Objectives:

 Understand Reason for Light Load
Procedures

e List Procedures and General Sequence of
Actions involved In Light Load Procedures

 |dentify Appropriate Actions for PJM and
Members
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é’ Power System Control Basics

Light load operating problems tend to be characterized by Frequency and ACE running high

Power
Power Exports

LOAD LOAD Generated
Generated@ @
:I l: ;l |
- Frequency
%

©2005 PIM



Normal Max

Load

Imports

ERG

28
27
26
25
24

23|
22|
21|
20}
19
18 |
17

16

Load and Capacity Profile

29

23 24 01 02 03 04 O 06 O0O7r 08 09
cddour



Y Light Load Period Sequence of Actions

Aactiven Priore to Dlimndnnams
e neration Ades

Mlindrmuem OGseneration Alat M an u al
Reference for
Actions Pror 1o Bdindomnan L I g ht L O ad

Craneration Emerpency

S Procedures:
M-13, Emergency

Belimvimmiiiim Cierseraddoin

Emergency Declaration Operatlons
Manual

Minimum Generation Evant Pages 2-22 through 2-

27 and Attachment F
‘ Cancellation I

Foakiddr X 5 Saguesces &f Aoiiows
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.é/ Minimum Generation Alert

 Purpose

— To provide alert that system conditions may require
the use of emergency procedures

e Trigger

— When expected generation levels are within 2,500
mw of normal minimum generation limits

Recent
Change
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é' Min Gen Calculation

Avcticn Prior to bininminn Minimum Generation Worksheet — Midnight Period
Caenerationm Aler Day of Week: SATURDAY | Daie:
Routine
Mindrmum Genesation Alert Date .
Time 1800 C&lCUlathn
Initials
Normal Min ¥ performed
Acti p o Generation 20,021
Actions Prior 1o Bindmmm Wi P mo S
Cranesation Emargency Ma:ddanan'::: _ gég aS part Of
eclaration
Conowingo -+ 65
Safe Harbor / + 129 th e
Holiwood -
Pelimimmm Generation ﬁgé:;ﬁ?;;;i - 1222 SChed u I I ng
Emeroency Dleclaration it Ssalcat - 350 p rocess by
R.E.C.’s + 45
Minimum Generation Event Generation .
Valley Load Estimate # 19,000 SC h ed u I I n g
 Margin 723
Coordinator
Cancellaticon et
<‘ Minimum Generation Alert Needed
Folitdr X3 Soguence af Aotiows

Criteria is margin of -2500 or greater
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é’ Min Gen Calculation

Daily Load Curve
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é‘ Minimum Generation Alert

Acticn Prior to Blindrmnm

Oeneration Alent PJ M ACtlonS o M em ber ACtlonS
— Evaluate schedules —  Check and update unit data in
Minirum Generation Alert (iﬂClUding hydI‘O) to Verify PJM computer systems
generation will be minimized —  Check if unit maintenance could
(and any pumping be scheduled over light load
maximized) during light load period
-*-I'}iju&'_l‘g::" iy o period N | e Prior to Light Load Period
hm:]';l..:-ljzlu;Llulit:l.euh' — Issue Alert giving adjusted —  Update PJM dispatch lambda
min gen, valley load program with proper unit limits
estimate, and margin to —  Review with station personnel
Minimum Ceneration LCC’s unit limits, including normal and
Emergency Declaration . . emergency minimums
Prlo_r to nght Load — Report amount of Emergency
Penod Reducible Generation to PIJM
Minimum Generation Event Scheduling Coordinator

— Compile Report of
Emergency Reducible
Generation (ERG) available

‘ Cancellation I

Exhibl 25 Soquonce af dotoms
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W

Minimum Generation Alert

Minimum Generation Date: Period:
Information For:

Minimum Generation Alert [ssued Hours | Cancelled Hours
| Minimum Declaration Declared Hougs | Cancelled Hours |
Regulation removed from Units Hours | Cancelled Hours
| Lambda Signalto Zero Hours | Cancelled Hougs |
Reduce Emergency Reducible Generation Hours | Cancelled Hours
Request Companies to Reduce Genration to Hours | Cancelled Hours

match Internal Load (Proportionately)

FOSSIL NUCLEAR
I I

REDUCIBLE ON
DECLARATION

iR
Time Issued % Reduced

[TEICY IKedl D1E
MW Reduced

Peratior
Key/Con MW

Time Cancelled

Generation Reduced to Match Load

co Over Generation MW | Reduced MW | CO Over Generation MW | Reduced MW
B3 Sithe

PE EMMT

PL FEFP

WP3 AR

BC DPL

GPU

Reporting Emergency
Reducibles

(Difference between units normal minimum
and emergency minimum)

Example

e Economic Maximum = 250 MW
e Current Output = 200 MW

e Economic Minimum = 125 MW
 Emergency Minimum= 100 MW

Emergency Reducibles Reported
to PIM =25 MW

©2005 PIM



Y Reporting Emergency Reducible Generation

3 https:/ fedarttrain.pjm.comy/mui/index.htm - Microsoft Internet Explorer provided by PI™ Interconnecktion

J Fil= Edit Wiew Fawvorites Tools Help

J g Back -~ = - @ @ | @Search @Favnrites @Histnry | @' - @
J.ﬂuddress IE https: f fedarktrain. pim, commuifinde:x. hkm ;I P Go |J Lirks **
J mywebsearch - I I_,y Search | 'I éﬁ} —ustomize P-L Cursor Mania @ Smiley Central @ Screensavers

| Minimum Generation

\

Click on Current
MinGen

Gen. Owners can also review
previous MinGen Reports

Trans. Tickets

TERM

nstantaneous
Reserve Check

Minimum
Gen. Report

.UM Status
Report

HERC Data

Hestoration
Data

£l I

Gen. Owners click on
Minimum Gen. Report

|-@ Ciane l_lglﬂ Trusted sites
iy start |J i) &= = || Blirbox -...| T rower... ||@https:... F"JMDO...l | 100% [ |CR@lo F Bl v ) DD EI R 10:29 am




Reporting Emergency Reducible Generation

3 https:/ fedarttrain.pjm.comy/mui/index.htm - Microsoft Internet Explorer provided by PI™ Interconnecktion

J Fil= Edit Wiew Fawvorites Tools Help

J g Back -~ = - @ @ | @Search @Favnrites @Histnry | @' - @

J.ﬂuddress IE htkps: ffedarttrain. pim. cormmuifinde:. hkm

J mywebsearch vl

I_,y Search | 'I éﬁ} Cusktomize P-L Cursor Mania @ Smiley Central @ SCreensavers

Emergency Reducible

Generation

User Hame: supertrain Company:
Request ID: 12231

Timestamp: 110322004 13:05

GPU Energy

Trans. Tickets

TERM
nstantaneous
Reserve Check
Minimum
Gen. Report

Date: 11032004 Period: AIDMIGHT
| Reported | Actual
Control Area Total Reducible |Reducible on .
. - Declaration Event
Generation Declaration
| midan I I I
MinGen Alert Lambda Signal I'I.I'ImGE_n
Contr oA to Fero claration
| Issued |Can[:e|led |Issued |Can[:e|led I Cancelled
11032004
/A‘“‘“ 13:06 ‘ ‘ F

y 4

Minimum Generation Event Log

| % Reducerd

|Issued | Cancelled

| Mid Atl

|
|

Gen. Owners enter Total
Reducible Generation and
Reducible on Declaration if any

<[] prior to the Min Gen

[ o e

Gen. Owners enter Actual generation
reduced at Declaration and Event
after the fact

|-@ Dwone
start ||| 10 W [ &€ G BB EH s >

l_ E [ @ Trusted sites

| ko -...| Erower... |[£1httpsi.. ElPmpo..| [100% bd@ (@@ D@ 2.6y ) @ ABDW R 1053 am



= Actions Prior to Minimum Generation Declaration

Action Prior to belindnman
Crenerationm Alerd

 Reduce ALL units to normal
minimum generation.

i e A » Reduce Lambda to “0” and reduce
Spot in contracts as required to

maintain system control

Actions Pror to Blindimam
Craneration Emargency
Declaration

Note: Other system conditions may at times
require the reducing of Lambda to “0”.
The implementation of any steps under
the Light Load Procedures are NOT a
pre-requisite to moving Lambda to “0”.

Bl indmom Gemneration
Emeroency Dleclaration

hlinimum Generation Ewvent

Cancellation I

FExlaibdr X 5 Soguonce aff Aotioms
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Y Min Generation Emergency Declaration

Sction Prior to B imdermam
Cseneration SAlesd

 Purpose

— To notify members further
generation reductions are
needed to meet the minimum
load during the valley period

e Trigger

— At determination of PJM
dispatcher

B indimumn Cenerativon Albenl

Sctions Prior 1o Bdimdrmmuom
Craneration Emargency
Declaration

Belimimmonm Giernsaralion
Emeroency Dleclaration

Edunimum O ration BEwent

Cancellation

FExhibdr X 5 Saguesce of Aotioms
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Y Min Generation Emergency Declaration

 PJM Actions « Member Actions
— Evaluate hy_dro sch_edules and — Determine the emergency
where possible, adjust to reducible generation that will

maximize pumping and limit
run of river without spilling or
violating elevation limits

be reduced and the
sequence and timing of

reduction
— Develop strategy of amount
and timing of Emergency — Some members elect to
Reducible Generation (ERG) begin reducing units that
that will be needed require long lead times

— Notify Members of strategy
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Y Min Generation Emergency Declaration

; https://edartteain,pjm.com,/muifindeshtm - Mictosoft Internet Explorer provided by PIM Interconnection

JFH& Edt Vew Favoites Took Hep ﬁ

‘ Al v ® - @ ﬁ | @Saarch @Favuntes QH\smw ‘ @ . @

J.Address ’@ it Jedarttrain,pin commuifndex. b j P H Links ™

| e vlf s e e Qe et W M em b er ACtI ons
f; p]m ; ~ Emergency Reducible Generation ° D ete 'm | ne th e

S emergency reducible
e generation that will be

N - reduced and the

Declaration | Event

neration | Declaraign
\ i

mhda Signal | MinGe

i P e\ seguence and timing of

el 1T reduction

Minimum Generation Event Log
‘  Reduced ‘Issued ‘ Cangelled

= s « Some members elect to
O begin reducing units that

: :
require long lead times

EEEEE
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é‘ Minimum Generation Event

Action Prior to Beimdnmunm
Crenerativon Adesl

 Purpose

hAindrmuem Generation Ale - TO malntaln SyStem COntrOl
e Trigger

N eneration Enwrgency — When utilization of emergency
e reducible generation is

T — necessary to match the
Emergency Dleclaration decreaSIr]g Ioad

Edunimuam Geseration Ewvant

Cancellation I

Focde fddr 2 9 Sagaescs o dotiomrs
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= Minimum Generation Event

 PJM Actions  Member Actions
— Declare Event and request  _ fgllow the direction of the
percentage of EGR as PJM Ol dispatcher.

needed (stepped process)

— Attempt to sell Emergency
Energy to external systems

— In concert with individual
members, investigate and
recommend the shut down of
specific units that are not
required for area protection
during the current load period
or the subsequent on-peak
period
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‘é/ Cancellation

 Takes place In the reverse order of

Implementation as PJM load begins to exceed
generation.

 PJM cancels Min Generation Emergency
when actions taken are no longer necessary.

e Member notifies PJM of actual ERG that was
reduced
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é/ Local Minimum Generation Event

 PJM can issue Minimum Generation Event in
a local area due to a stability issue or
constrained operations

e Generation would be reduced to economic
minimums and dispatchable and Spot Market
Imports curtailed (as applicable) prior to
Issuance of this procedure
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é/ Local Minimum Generation Event

*PJIM Actions Member Actions
— Request local Generation — Follow direction of PJM
dispatchers to reduce dispatcher
Emergency Reducible
Generation

— Attempt to sell Emergency
Energy (as applicable)

— After 100% Reducible
Generation, reduce Network
External Designated purchases
— Direct shutdown of effective
units not required for area
protection
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é’ Minimum Generation Situations

Min Gen
Event B 2001

- [] 2002

Min Gen B 2003
Declaration
Min Gen

Aert  —

0 20 40 60 80 100
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F Y Emergency Reducible Generation
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