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
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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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Capacity Shortages



Y Capacity Shortages

Objectives:

* Understand the severity of Emergency
Procedures

e Summarize condition of system (SSR)

 Implement appropriate responses
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FY Emergency Procedures

PJM Manual M-13 - Page 2-4

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

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

« (Categories
— Alerts
— Warnings
— Actions
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F Y NERC Energy Emergency Alerts (EEA’s)

 Documentation found in Appendix 9B of NERC
Operating Manual

e |ssued by Security Coordinator (via the Security
Coordinators Information System - SCIS) for
capacity and energy shortages

e 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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- Y NERC Energy Emergency Alerts

e 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
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- Y NERC Energy Emergency Alerts

e 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
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- Y NERC Energy Emergency Alerts

e 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
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Y Capacity Shortages - Alerts

o Alerts are issued In advance of the period to
allow members to prepare

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

Nerc EEA 1 MaXimum Emergency
eneration Alert .
ISSUED Generation Alert
e Purpose

— To provide an early alert that PJM
Emergency Procedures may be required

Voltage Reduction o Trigger

Alert
— When Maximum Emergency Generation
IS called into the operating capacity

Primary Reserve Alert

Voluntary Customer

Load « Operating Reserve Requirement is
Curtailment Alert greater than scheduled Operating
Reserve.

EEA(Energy Emergency Alert)
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Y Capacity Shortages - Alerts

Maximum Emergency Generation Alert

e PJIJM Actions

— Notifications
e Internal / External

— Set up SSR

e Member Actions

— Notifications
e Internal / External
« Key Station Personnel

— Suspend any high risk testing of generating or
transmission equipment

©2005 PIM



Y Capacity Shortages — Alerts

Primary Reserve Alert
Maximum Emergency
Generation Alert ® PUI’pOSG
— To alert Local Control Centers of an
| anticipated shortage of operating
Primary Reserve Alert reserve capacity in a future critical
period

Voltage Reduction ° Tngger

Alert
— When the estimated operating reserve
Voluntary Customer IS less than the forecasted primary
Load reserve requirement

Curtailment Alert
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Y Capacity Shortages - Alerts

Primary Reserve Alert
 PJM Actions

— Notifications

e [nternal / External
e Member Actions

— Notifications
e Internal / External
« Key Station Personnel

— Defer any scheduled maintenance
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Y Capacity Shortages - Alerts

ﬁﬂ_

Maximum Emergency VOItage RedUCUOn Alert

Generation Alert —_ Purpose

* To alert Members that a Voltage
Reduction may be required in a future
Primary Reserve Alert critical period

— Trigger

Voltage Reduction NERCEEA2 < When the estimated operating reserve
Alert ISSUED is less than the forecasted spinning

reserve requirement

Voluntary Customer
Load
Curtailment Alert
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Y Capacity Shortages — Alerts

Voltage Reduction Alert

e 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

©2005 PIM



Y Capacity Shortages - Alerts

_ Voluntary Customer Load Curtailment
Maximum Emergency
Generation Alert Alert
 Purpose
Primary Reserve Alert — Alert Local Control Centers of a
probable future need to implement a
VCLC
Voltage Reduction .
Alert o T”gger
— Estimated operating reserve capacity
Voluntary Customer Indicates a need for curtailing customer

Load
Curtailment Alert load
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Y Capacity Shortages - Alerts

Voluntary Customer Load Curtailment Alert

e PJIJM Actions

— Notifications
e Internal / External

— Give LCC’s estimated hour of implementation

e Member Actions

— Notifications
e Internal / External
« Key Station Personnel

— Take any necessary steps to expedite
Implementation of VCLC, should it become
necessary
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Supplemental Status Report

Attachment A: Supplementary Status Report

PIM SUPPLEMENTARY STATUS REPORT by

INFORMIATION FOH: [CONTHOL CENTER MANE)

aie: ) ! Tiime=

Compleled Hyv: Fhome ¥z

Yalues are (o be completed Gor the  Save reguesied by the WM GO0 Dispatcher

PART A: Instantaneous Capecily Check
NOTE: (kaly prosrsiiea ihei i cpschrenbesd, Hydra and CTy kar than 1§ el applicable F
irecuded in thi section

| uniis reparied m Pari G shauld be

Mwclear i
On Cosl Capacilly A L8 E F

e
F

H-4
=
-
-
=3

L D]

| v | | I | < ]

Blaximum Emerngency Capacily | B |

FART B: Energy Loaded

L1 sl

PART C: Load Managemeni and Inter/Cariall
Customers

PART I Volontary Costomer Load Curiailmeni

Why??

e 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

O Phoave Mumbser: 610-606-88 11 M Fax Momber: 610-666-4287

FExchvlgir A_fr Swpplementary Stanrs Report fnformanisn Reported by PIM Members - Page T
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L Soep 3 Tieme < 1 Hisur I a1 Uamewr o Cwartal ALL Liewd | ]

e LR Manual Reference for
| imne b Eniplemisenl Steps 2 & 4 | |
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M-13, Emergency Operations

Manual
Attachment A




- Y Supplemental Status Report

PIM SUPPLEMENTARY STATUS REPORT
INFOERMATION FOR.: (CONTROL CENTEER NAME)

Date: Time:

Completed By: Phone #:
Values ave to be conpleted for the 2w reguested by the PIM OI Dispatcher ar
PART A: Instantaneous Capacity Check

NOTE: Ouly generstion fhat i synduroniz od, Hydrs and CTs s fhan 10 miniues, ane applisable Resource linit el wunits repried in Part € sould be I n Stantan e O u S
imvhuded in FE
ST < Nuclear - Fossil - Hydro - CT/Diesel C ap aC ity C h e C k

Ilaxirmum Emergency Capacity | B | | D | | | [ c | L4 Four types Of
— generation

Nuclear Fuossil Hydro CT /Diesel ° TWO C ate g O r I e S

PART C: Load Management and Inter./Curtail. PART I¥: Voluntary Customer Load Cartailment o O n Iy g e n e ratl O n th at
Customers - .

IS synchronized
PIM Ol Step | Time < 1Hour | H | WIW Avwail to Curtail [ ]

PJM CIStep 2 Time > 1Hour | 1] Minirrur Notification Time [ o] o EXCGptIOn QU'Ck Stal’t
LCC Step 3 Time < 1 Hour [_J] Time to Curtail ALL Load P Hyd ro and CT's

LCC Step 4 Time > 1 Hour [ K1
Timetn Inplernent Steps 2 & 4 | L |
Total IWW Interrupted so far [ |
O Phone Number: 610-066-85810 O Fax NMumnbeae: 610-606-4287
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ﬁh

Supplemental Status Report

PIM SUPPLEMENTARY STATUS REPORT
INFORMATION FOR.:

(CONTROL CENTER. NAME)

Date: Time:
Completed By: Phone #:

Values are to be conpleted for the #rw reguesicd by the PJM OI Dispatcher

PART A: Instantaneous Capecity Check

Inchuded in fhis seobion

NOTE: Only geverabion that is syaudhe oniz ed, Hivdoo and C Ts Less dham 10 sdnost e, and applicable Resourd e Tomdt ed unds ©eporbed in Paxt G should he

MNuclear

Fossil Hyvdio CT Diesel

O Cost Capacity A

Ilaximum Emergency Capacity | B |

PART B: Energy Loaded

MNuclear

Hvidio

PART C: Load Management and Inter./Cuartail.
Customers

PART D: Volmtary Customer Load Curtailment

PIM OIStep 1 Time < 1Hour | H | W Avail to Curtail | N
PIM Ol Step 2 Time = 1Hour | 1] IWlinirmum Matification Time [ o]
LCC Step 3 Time < 1 Hour [ J] Time to Curtail A1 Load [ Pp]
LCC Step 4 Time > | Hour [ K]
Timeto Implement Steps 2 &4 | L |
Tatal MW Intermupted so far [ ]

OI Phone Numnber: 0l0-606-8810

O Fax Numbea: 610-066-4287
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* Broken down by type
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- Y Supplemental Status Report

PJM SUPPLEMENTARY STATUS REPORT
INFORMATION FOR: (LOCAL CONTROL CENTER NAME)

Date: i ! Time:

| Completed By: Phone #:
Values are to be completed for the firne requested by the PJIM OI Dispatcher ar

PART A: Instantaneous Capacity Check
NOTE: Only generation that is :ynx:hm-i:_ed, Hydre and CTs less than 10 minwies, and applicahle Resource limited units

A e —==—— Load Management and

. . E . Interruptible Curtailable
Masirnum Emergency Capacity = [ F | | | Ll CUStomerS

PART B: Energy Loaded Steps 1 & 2
- PJM Controlled

PART : Load Management and Inter./Curtail. PART D: Voluntary Customer Load Curtailment
oo teps

P - r
PJM OI Step | Time < | Hour = K | MW Avail to Curtail [ ol

PIM Ol Step 2 Time > | Hour | L | Minirmurn Notification Time 2| LCC ContrO”ed

™1 Time to Curtail ALL Load [ sl Steps 1 & 3

N

e to [mplement Steps 2 & 4 GI < 1 Hour

Step2 &4
f > 1 Hour

Total MW Interrupted so far [ pl

| OI Phone Number: 610-666-8810 | OI Fax Number: 610-666-4287

| Reported by Transmission LCC
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- Y Supplemental Status Report

PJM SUFFLEMENTARY STATUS REPORT
INFORMATION FOR: {(LOCAL CONTROL CENTER NAME)

Date: / ! Time:

| Completed By: Phone #: P art D
Values are to be completed for the tirne requested by the PIJM OI Dispatcher

PART A: Instantaneous Cuapacity Check

SOTR o T Bt s B i i Voluntary Customer
e e e o tanes | gad Curtallment
(VCLC)

* Report total amount of
MV relief expected

e Times

Mazimum Emergency Capacity | C | | F | | | | J |

PART B: Energy Loaded

|__Nuclear . Fossil | Hydro | CT/Diesel |

EuAiuTmi:rs Load Management and Inter./Curtail. PART D: Voluntary Customer Load Curtailment . G |Ven |n h ours
PJM Ol Step | Time < 1 Howr | K| MW Avail to Curtail [ ol —RepOrt tlme tl” flrst
PJM Ol Step 2 Time > 1 Hour | L] Minirmum Notification Time [ rl . -
LCC Step 3 Time < | Hour | m| Tirne to Curtal ALL Load | 35| MW Of reIIEf
LCC Step 4 Time > 1 Hour | nl aCh Ieved
————— —Report time till [ast
Total MW Interrupted so far | P | -

MW of relief

= —— —— ' achieved
Reported by Transmission LCC
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- Y Supplemental Status Report

PIM SUPPLEMENTARY STATUS REPORT
INPORNLATION FOR: {OONTROL CENTER MAME)

Dhate: f ) Time:

— Part E

Yalwes are lo be completed Tor the  Gare regaesied by the IV OO0 Dispatcher

PART E: Changes tv Capacity Repurted in PART A ( :h t ( : t
(Examples Lot w start ouisge. L redoced oe o oulage, #c. ) an g eS O ap a.CI y
AMY CHANGE IN NEXT I4 HOURS (50 Mininnum MW)

ANY l-'ll.\.h{illi- = T VWY 1|‘FI'I'IIII.“"\| 72 HLM HH I 1 1 - I R e po rted i n P art A
Tl D akinee Appacil N Ay Kpeeeie dle Kpeeie e O Lalge . Synch ronized U n it
Capacity Changes

e Any amount MW

change in next 24
hours

A - Ll dpaaly Fajrecodd EY les

[Example: Linatl schedaled o synchromze later im the day, CT7s that were ROV meluded i Part A) ° A h 300 MW
MOFIE: Please identily ME Units in the Expected Tine o Synchronioe column ny C an g e >

EXPECTED GENMERATION THAT WAS NOFI BREPORTEL IS PART A i n n eXt 7 2 h O u rS

Uit Mame Capacity Date Expected Time to Synchronize

Exhibil A.2: Swpplemeniary Sams Beport lnforwanien Reporied by PIM Members - Page 2
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Supplemental Status Report

SPe BIEESIE . SR P P B P el LN TR

PIM SUPPLEMENTARY STATUS REPORT
INMFPORNYLALION FLMH:

{ CONTROL CENTER M AME)

Ikaie:

) Time:

Compleled HBy:

Fhame N:

Yalwes are lo be compleded D the e reguesied by the NI O0 Dispatcher

PART E: Changes to Capaciiy Reported in PART A
[Examplec Ll o stact cutage, Dt redueed Goe o oalape, @ic. |

ANMY CHANGE IN NEXT I4 HOURS (3o Minimom MW
ANY CHANGGES = 300 MW WITHIN 72 HOHRS

Unit Mame

Clld Capacity | New Capacilty | Expected Daie

Expected Time of Change

PART F: Additional Capacity Expected and C7% = 10 minutes
[Example: Ll schaedaled we synchromze later im the day, C175 that were MU meluded i Part A)
MOFIE: Please identily ME Units in the Expected Tinse s Synchroniee column
EXPECTED GEMERATION THAT WAS 50T REPORTEL IN PART A

Ulnit ™Mame

Capacity Dare Expected Time to Synchronize

Exhiilir A2 Swpplemeniary Searms Beport nformantes Reported by POM Members - Page 2
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Part F

Additional Capacity
Expected
e Units scheduled to

synchronize later in
the day

e Capacity NOT
reported in Part A

e Identify any ME units
In last column



- Y Supplemental Status Report

PIMESUPPLEMENTARY STATUS REPORT
INEFORYLA LTS O {CONTROL CENTER NAME)

Ikale: I ! Time:

Compleled HBy: Fhame ¥:
Values are 1o be compleded e the  Sare reguesied by the 180N O] Dispatcher
PART G: Hesource Limdted Unit {(Any unit with less then 72 howurs ai maximum capacity) ReSOu rce LI l I l Ited U n ItS

HOFTE: Hesowrce limited anits should be placed ander the appropriafe category in FARLD A, il applicable.
Sollily (e Scheduling Coordinatgr immediately il o Stcan nnil bas = 31 hopes o C0 s hag =0 16 s availalsde o < 72 hou rS at M aX Ca aCit
Unit ™ame Fuwel Type | Maximum | Emergency | Current | Todal Barn Comimenis . p y
Capucity | Minimum | Energy ||| Hours  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

e If Cold or Hot weather alert
Issued, any units running for
or available to PJM should
be placed in Max

Fochibir A_3r Swpplemaniary Sianrs Beport Inforsvanlen Reporied by PO Wembers - Page & E m e rg e n Cy
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- Y Supplemental Status Report

PART (5: Resource Limited Unit {Any unit with less then 72 hours at maximum capacity)
NGTE: Resource limited units should be placed under the appropriate category in PART A, if applicable. a r
Notify the Scheduling Coordinator immediately if a Steam unit has << 32 howrs or CT's has < 16 hours available

Unit Name Fuel Type Ma:u'mumi Emergency | Current | Total Burn Comments R eSO u rce Li m ite d

Capacity Minimum Energy Hours

Remaining Units

* 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

e 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)

e Operation of Fuel Limited Units

— Scheduling of Units

e 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

 |f PIJM 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

Supplemental Status Report has been incorporated
iInto 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
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Supplemental Status Report - eDART

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

J Fil= Edit Wiew Fawvorites Tools Help
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J mywebsearch - I I_,y Search | 'I éﬁ} —ustomize D’m Cursor Mania @ Smiley Central @ Screensavers

PJM Status Report

General

View Current View today's View previous
System Report Peak Report Peak Report

Status Report

L On Cost
i F: Res. Limit Max Emerg. Reports

Gen Checkglt

Trans. Companies
click on Load Mgmt

Trans. Tickets
T

nstantaneous
Reserve Check
Mum
Gen. Report

.UM Status
Report
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Data
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- Y Supplemental Status Report - eDART

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

| Load Management Data Tuday
| User Hame: supertrain Company: GPU Energy Request 1D: 856

| | PJMCZ | Mid Atl
A step 1 &3 0
e stepzas|[ | 0
veLe o | o
Total | 0 | 0

~

Trans. Tickets

TERM

nstantaneous
Reserve Check

-t Trans. Companies if

Gen. Report load Trans. Companies
PJII:'IEISJEa:tus nodoa rpali]agement enter ALM & VCLC
—— ata click on No data and click Submit
Restu_:nr:atiun L 0 ad FO rm
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Supplemental Status Report - eDART

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

J File Edit Wiew Faworites

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 D’m Cursor Mania @ Smiley Central @ SCreensavers

Trans. Tickets

TERM

nstantaneous
Reserve Check

Minimum
Gen. Report

.UM Status
Report

HERC Data

Hestoration
Data

PJM Status Report

General

View Current View today's View previous
System Report Peak Report Peak Report

Status Report

_ L On Cost
Load Mgmt. Res. Limit Max Emerg. Reports

Gen Checkout

Gen. Companies click on
Res. Limit and On Cost
Max. Emerg.

|-@ Dwone

stare ||| ) [ 58 @ [ B €] L = 7

l_ E [ @ Trusted sites
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- Y Supplemental Status Report - eDART

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 B’-‘a Cursor Mania @ Smiley Central @ SCreensavers

Trans. Tickets

TERM

nstantaneous
Reserve Check

Minimum
Gen. Report

.UM Status
Report

HERC Data

Hestoration

I i""
=
&

| Resource Limitation REpDI‘t
| User Hame: supertrain Company: GPU Energy Request 1D: 856

‘ Ho Limitations Add Limitation m

Gen. Companies click on
No Limitations or Add
Limitation

&)

stare ||| ) [ 58 @ [ B €] L = 7
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- Y Supplemental Status Report - eDART

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 B’-‘a Cursor Mania @ Smiley Central @ Screensavers

| Add New Resource Limitation
| User Hame: supertrain Company: GPU Energy Regquest?: 856
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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 B’-‘a Cursor Mania @ Smiley Central @ Screensavers

| On Cost Generation f Max Emerg. Tuday
| User Hame: supertrain Company: GPU Energy Request 1D: 856

| | PJMCZ | Mid Atl

| | On Cost |I'I.I'Iax Emerg.| On Cost |I'I.I'Iax Emerg.

DieselCT || K - 0

|H3,rdr|:| || | | | 0 | 0

hog | | L

| Totals | O | 0 D | 0
Iy €D

Trans. Tickets

TERM

Gen. Owners enter On Cost

nstantaneous
Reserve Check

RATror and Max Emerg. Energy and
Gen. Report o

PIR Status Submit Form

Report
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r—— If none, click on No On
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Supplemental Status Report - eDART

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

J File Edit Wiew Faworites

Help

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

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

J mywebsearch vl

I_,y Search | 'I éﬁ} Cusktomize D'->= Cursor Mania @ Smiley Central @ SCreensavers

Trans. Tickets
TERM
nstantaneous
Reserve Check
Minimum
Gen. Report
.UM Status
Report
HERC Data
Hestoration
Data

PJM Status Report

General
View Current View today's
System Report Peak Report

View previous
Peak Report

Status Re\ort

On Cost
Max Emery.

Reports

Gen Chec

Trans. Owners click on
View Current System
Report

N\

Peak Report for projected
peak of the day.
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Supplemental Status Report - eDART

3 https:/ fedarttrain.pjm.comy/mui/index.htm - Microsoft Internet Explorer provided by PI™ Interconnecktion
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J mywebsearch -~ I I_,y Search |'| £l1E Customize B’-‘aCursor IMania @Smiley Central @Screensavers

Current System REpDI‘t
| Date: 09242004 Time: 15:31:19

Met Installed Capacity 104539 Reductions

Reductions 19042 Unplanned 163135
Flanned 0
Maintenance 2729

Axvailable Systerm Capacity 85597

Scheduled Capacity Fa001
Unscheduled Capacity Fl=is = Interchange
AEFP_CA S 244
Scheduled Capacity Fano FAN={oF." 15
Interchange -48F ALTECAS -100
Load BOES AT -149
AL A, o

AMREMCA 254

Trans. Tickets

CILCTA, ]

nstantaneous
cNcA O
Minimum CPLECA ]
Gen. Report CPLWIC A, ]

PJM Status DL CA 53
Report " Frrs

DIUK_CA 0

FE_CA, 826

IPL_CA o

IP_CA, 823

MECSCA o

MEC_ A -316 |
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é/ 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

PJM Southern Region PJM Western Region PJM Mid-Atlantic
Region

BGE
CONECTIV
GPU
PECO
PL
PEPCO
PS
ROCKLAND
UGl
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F Y 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

e Three Warnings:
— Primary Reserve Warning

— Voltage Reduction Warning and Reduction of
Non-Critical Plant Load

— Manual Load Dump Warning

©2005 PIM



Y Capacity Shortages - Warnings

Primary Reserve Warning

Primary Reserve
Warning

 Purpose
Voltage Reduction and — To warn the Local Control Centers that the
Reductlon of Nor-critical Primary Reserve is less than required and
operations are getting critical
Manual Load Dump ’ Tngger _ _
Warning — 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

©2005 PIM



F Y Capacity Shortages - Warnings

Primary Reserve Warning

e PJM Actions

— Notifications
e Internal / External

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

e Member Actions

— Notifications
e Internal / External
« Key Station Personnel

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

©2005 PIM



Capacity Shortages - Warnings

Primary Reserve
Warning

oltage Reduction Warning

and Reduction of
Non-Critical Plant Load

Manual Load Dump
Warning

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

e 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
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Capacity Shortages - Warnings

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

e PJM Actions

— Notifications
* Internal / External
» Department of Energy (DOE)

e 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

©2005 PIM



Y Capacity Shortages - Warnings

R ——
Primary Reserve Manual Load Dump Warning
Warning
| — Purpose
v . .  To warn the Local Control Centers
oltage Reduction Warning : : -
and Reduction of of increasingly critical system
Non-Critical Plant Load conditions that may require

manually dumping load

arning : :
| NERCEEAS ¢ When the Primary Reserve is less

ISSUED than the largest generating unit or
the loss of a transmission facility
jeopardizes reliability

— All possible measures are first taken
to increase reserves
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Y Capacity Shortages - Warnings

Manual Load Dump Warning

e PJM Actions

— Notifications
* |nternal / 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

e Member Actions

— Notifications
 Internal / External
« Key Station Personnel
« Government Agencies
— Reinforce internal communications so load dumping can
occur with minimum delay

— Review procedures and@Erepare to dump load

005 PJM



- Y Capacity Shortage Actions

Six Actions
« Maximum Emergency Generation
e 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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Y Capacity Shortage - Actions

Maximum Emergency Generation

 Purpose
— To Increase generation above the maximum
economic level
e Trigger
— Real-time Generation is needed to meet the

load demand that is greater than the highest
Incremental cost level
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7 pjm Load Exceeds Maximum Economic Generation Levels

ME Gen

Econ Gen & Imports

Load

9:00 10:0011:0012:0013:0014:0015:0016:0017:0018:0019:00
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F Y Capacity Shortage - Actions

Maximum Emergency Generation

« PJM Actions « Member Actions
Notifications — Notifications
e Internal / External « Internal / External
* Outside Systems — Recall off system sales that are
e NERC
recallable
— Request Emergency Energy
(through OASIS and RCIS) — Suspend Regulation when
— Suspend Regulation (except requested
hydro) — Load Units to Max Emergency
— Recall off system sales (that are levels as requested
recallable) — Market Participants submit bids
— Load Max Emergency Generation to supply Emergency Energy
and start purchases of from sources outside PIM

Emergency Bids received

« ME CTs loaded prior to ME
Steam to preserve spinning
reserve ©2005 PIM



F Y Capacity Shortage - Actions

| Attachment H: Emergency Bid Form |

For innesmal Uss

| % EmgerSL ™ oncne
Emergency Energy Bid Form L

- Found on website under

Company

Emergency Procedures mesresenamve

Phone: | | = =

- P u rCh ases d O n Ot Set L M P Control Areadintertace through which the power 16 baing salversn

KYER Identifier (f spplicaie):

- Selected based On Full Path (ncluding suppler, wheslers, marketers, brokers, recelver)

"Motication time o accept:

economiCS Klinimum Fun Time

Fromi-Ta Ermerganoy Energy Avasabls to Eid Prioe of Energy
H=ML= =& Doad e [T CRNT#h |

For Capaoly BEacEad only:

From — Ta

L]
E=2 1D HHEM-HH&M Evnlabls ko Tor (WA

"MiInimum time reguired to star the enengy flowing Inba P.JM.
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Actions

Actions

Maximum Emergency
Generation Load

Y Management

Load Reduction Program

PJM Load
|| e Management
Steps 1& 2
Load Management —
(AL'M) LCC Programs

- Load Management

Vol R '
oltage Reduction Steps 3 & 4

Curtailment of Non-
Essential Building load

Y

Voluntary Customer
Load Curtailment

Y

Manual Load
Dump
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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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Y Load Management Programs (Company Sponsored)

« PJM controlled and directed
e Local Control Center directed

e 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 ).

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

e Reduction is mandatory (up to 10x/year)
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F Y Capacity Shortage - Actions

Load Management Curtaillments

 Purpose
— To provide additional load relief
e Trigger

— Load Relief Is required after initiating
Maximum Emergency Generation

— Note: Load Management Curtailments
are not used to provide assistance to
adjacent Control Areas

©2005 PIM



F Y Capacity Shortage - Actions

Load Management Curtaillments

e PJM Actions « Member Actions
— Notifications — Notifications
e Internal / External e Internal / External
* Outside Systems « Government Agencies
 NERC

— Consider use of public appeals

— Provide LCC'’s an estimate of the
— Implement Load Management

magnitude and approximate
duration of curtailment Programs

— Suggest LCC’s consider use of
public appeals

©2005 PIM



F Y Capacity Shortage - Actions

Voltage Reduction & Curtailment of Non-
Essential Building Load

* Purpose
— To reduce load (PJM sees about 2% decrease In
load for 5% voltage reduction)
e 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.
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F Y Capacity Shortage - Actions

— eSS

Voltage Reduction & Curtailment of Non-
Essential Building Load

 PJM Actions « Member Actions
— Notifications — Notifications
) Interr_wal / External e Internal / External
» Outside Systems « Government Agencies
« NERC _ _
. DOE — Consider use of public appeals
— Suggest LCC’s consider use of — Implement curtailment of all
public appeals non-essential light and power in
— Request curtailment of non- LSE owned commercial,
essential building load operations, and administrative
— Order 5% Voltage Reduction offices

— Implement Voltage Reduction
on the Distribution level only

©2005 PIM



FY Capacity Shortage - Actions

Voluntary Customer Load Curtailment (VCLC)

 Purpose
— To provide further load relief

e 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

©2005 PIM



F Y Capacity Shortage - Actions

Voluntary Customer Load Curtailment (VCLC)

* PJM Actions « Member Actions
— Notifications _ Notifications
» Internal / External * Internal / External
» Qutside Systems
. NERC  Government Agencies
— Suggest LCC's consider use of — Consider use of public appeals
public appeals — Implement VCLC requirement

— Request LCC’s fulfill their VCLC
curtailments

©2005 PIM



F Y Capacity Shortage - Actions

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
o 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

©2005 PIM



Y Capacity Shortage - Actions

Manual Load Dump
« PJM Actions

e Member Actions

Notifications s
« Internal / External — Notifications
» Qutside Systems * Internal / External
« NERC « Government Agencies
) E'(E)RI;C — Consider use of public appeals
. FEMA — Suspend remaining regulation
— Suggest LCC'’s consider use of public as directed by PJM
appeals — Promptly dump an amount of
— Suspend all remaining regulation load equal to or in excess of
— Verify load dumping will help and not LCC'’s allotment of load dump
aggravate the condition order

— Determine block of load required for relief

— Order LCC’s to dump required amount of
load
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PR - Test/RealTime - P13 LFC - Regqulation AvailabilitiesO =

Tsplay Wiew Overlay Tools

Example
of Load
shed
allocation
screen

from PIM
EMS.

RTO MID-ATL AP AEP DPL DLCO CE DOM
+ Net Zone Generation 78609 33593 6662 20053 2583 0 15719 10370
+ Net Zone Dynamic Schedules -703 20 84 -739 -17 0 -51 0
+ Active Zone Reserve Share Energy 0 0 0 0 ] 0 0 ]
+ Net Zone LSE EES Schedules 0 10 10 -5 -5 0 -10 0
+ Load Share Ratic RTO Energy Schedules | —42132 -2019 -337 -1003 -109 0 -745 ]
- Met Zone Load 15336 26104 6035 17838 1945 Q 13314 140276
= Met Zone Energy Position (A) -236 ~-4539 216 1845 540 0 1702 | 0
Met Zone Capacity Position (B), -750 100 -50 0 —-800 0 0 ]
Met Zone Position (A + B) | -986 -3439 166 1845 -260 0 1702 | ]
Zone Positions SHORT EXCESS EXCESS SHORT EXCESS| EXCESS| EXCESS
Desired Load Dump Amount 200
Load Dump Allocation 189 0 0 11 0 0 0
+ EES Net Capacity-Backed Sales -5
- eCapacity Met External Capacity Sales 100

B [ Dstaey, (1]

MNet Unloaded Capacity Transactions

Sep 039 2004 09:07:59 |



Attachment C: Manual Load Dump Allocation Tables

il

Winter/Summer
Fequired Manual Load Dump
PJR Mid-Aflantic Fegion

PPL Zone PEPCO Zone DFEL Zone
[ PS5 PE PPL Gl BC GPU PEPCO | SMECD AFE DPL QODEC Eazton | Rockland]
Ya 16.7 14.2 13.7 0.4 12.4 19.5 10.1 1.2 4.3 59 0.9 0.1 0.6

500 84 Fi 59 2 62 98 51 (5] 22 30 ] i K |
1000 167 142 137 4 124 195 101 12 4 ] =] i EI
1500 251 213 206 (3] 186 293 152 18 65 ] 14 2 EI
2000 334 284 274 8 248 390 202 24 i 118 18 2 12|
3000 501 476 411 12 372 585 03 36 129 177 r 3 14
4000 [i{5ta] i th) £45] 16 458 Ta0 404 45] 172 236 36 4 24

5000 B35 710 G485 20 620 475 E0s &0 215 245 45 ] 3

Exhibit 29: Manual Load Dump Allocation - PJW Mid-Atlantic Region

Winter/Summer
Required Manual Load Dump
Eastern Portion of PJM Mid-Atlantic Region Only

DPL Zone
KW PS PE PL East AE DPL QODEC Easton JC ME East | Rockland
e 29.8 25.2 5.0 7.5 10.5 1.6 0.2 18.1 1.2 1.1
500 148 126 25 38 53 8 1 51 6
1000 296 252 o 73 105 16 2 181 12 11
1500 444 arg) 7S 113 158 24 3 2r2 18 1
2000 oaz S04 100 150 210 32 4 362 24 22

Extbit 20: Manual Load Dump Allocation - Eastern Portion of PJR Mid-Atlantic Region

In PJM Mid-Atlantic Region, Manual Load Dump is allocated to each LCC on

a Load Ratio Share Basis

©2005 PIM
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Results of Procedures

g ———
PJM Load (Hourly Average)

55,000 | ]
July 6, 1999 .- bl ~
(Load Relief) _\\\‘» .- ~ .
* AN
T — ~
1 d L]
50,000 . ,,/\ \- o
P
Y/ ’ ~
. L
l‘ ~ §~
l" ) *~
45,000 ’ =
s N
July 6, 1999 - .
g (Actual) B i .
\E./ L4 N
© o \
© . \
g 40,000 / ] .
s \ ) 12:50 Load Management Steps 1 & 3
2 .
\, - 13:40 VCLC
35,000 \\ . %
N . \ July 15,1997 13:58 Voltage Reduction
~ " ] Previous PJM Peak
'l
30,000 > . o
~ N R
L
25,000 ‘ : — : — :
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
LMP 27 23 22 19 18 19 29 48 60 83 479 920 920 920 920 920 920 920 920 908 197 165 59 39
$/MWh
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Working to Perfect the Flow of Energy

FAM Interconnection is a regional transmission arganization
(RTO that plays a vital role inthe LS. electric system.

Pdi ensures the reliability of the largest centrally
dispatched contral area in Morth America by coordinating
the moverment of electricity in all or pars of Delaware,
inois, Maryland, Hew Jersey, Ohio, Pennsylvania,
virginia, WestWirginia and the District of Columbia.

FJdn, acting neutrally and independently, operates the
largest competitive wholesale electricity market in the

FJn manages a sophisticated regional planning
process for generation and transmission expansion to
assure future electric reliahility.

FJM facilitates a collaborative stakeholder process.,
Stakeholders include padicipants that produce, buy, sell,
move and requlate electricity.
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1 [ [ [ |
Msg. . . Cancel
ID Msg. Type |Date/Time Region Area Emergency Message Date/Time
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Message Definitions

flessaue Definition
Type
Caold
YWeather Is to prepare personnel and facilities for expected extreme cold weather conditions.
Alert
E;:I:li Bldg Fdkd and Member facilities may be implemented at the same time.
DISREGARD
- TEST Test Message, no action required
MESSAGE
Ermergency |This is a request by PAM for emergency purchases of energy. Pdb will select which offers are accepted based on price
Energy and expected duration of the need. This request is typically 1ssued at the Max Emergency Generation emergency
Feguest procedure step. The Emergency Energy Bid Form can be found on the webpage for Emergency Conditions.
. Is issued to members (Generation and Transmission) at peak load periods via the ALL-CALL system to request maximum
HL% Action : .
support of voltages on the bulk power system and increase reactive reserves on the S00ky system.

HLw Is issued to members via the ALL-CALL system (Generation and Transmission) to request members to prepare for
YWiarning maximum support of voltages on the bulk power system.

Hot YWeather
Alert

Is to prepare personnel and facilities for extreme hot andfor humid weather conditions which may cause capacity
requirementsfunit unavailability to be substantially higher than forecast are expected to persist for an extended period..

Load Dump  |To warn members of the increasingly critical condition of present operations that may require manually disconnecting firm
YWarning customer load (rotating blackouts).

I(_:?J?-tdair;ﬂg[zt The purpose is to request end-use customers contracted under loadmanagement programs (ALM) to reduce load. Target:
j P |Electric Distribution Companies

Load Mgmt i d d under load ALM) to reduce load. Target:
Curtail Step e purpose is to request end-use customers contracted under loadmanagement programs | 1 to reduce load. Target:

2

Electric Distnbution Companies

Load hgrmt

Mortail Stan

The purpose is to request end-use customers contracted under load management programs (ALM) to reduce load. Target:

=]

£]

dster || 1) @ W = = B B B ©

1:358 PM

l_lglﬂ Trusted sites
|| B | Er.| & & J[&h.. [Em. | |_98% [ (SR v Boal ) O D R
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FY Emergency Procedures

Max Emergency Generation Alert

Max Emergency Generation 5
[
.

VCLC
VCLC Alert
Load Management Curtailments 5

Manual Load Dump Warning :|

Voltage Reduction Bl

Voltage Reduction Warning [l

Voltage Reduction Alert

Primary Reserve Warning ——

Primary Reserve Alert ]
|

02002 m2001 O 3) 10 15 20 25

©2005 PIM



FY Emergency Procedures

TLR Lewel 4 or5 =

Max Emergency Generation [

Max Emergency Generation Alert |

PCLLRW -— 232

VCLC Alert

Load Management Curtailments [

Manual Load Dump Warning —

Voltage Reduction

Voltage Reduction Warning

]
Voltage Reduction Alert [
1

Primary Reserve Warning

Primary Reserwe Alert

02002 m2003 0 10 20 30 40 50 60 70 80 90 100
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Emergency Procedures - 2003

RTO Emergency Procedures Summary

= c = (o)) 4= >
Procedure g Description "E; @ g % § 3 A 2 ‘% 8 2 E E
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 - PIJM 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

2318 34 20 14 24 8 23|19 232
High Voltage

0
8 Low Voltage 0
.9; (2) Cedar-Rose, (13) Clover-Lex, (33)
é Kanawha-Matt, (1) S.Canton-Star, (1)
£ Twin-Branch-Argenta, (28) Wylie TX
TLR Level 1 82 5, (4) Wylie TX 7 6 34 55 51 62 68 92 63 76 34 62 82 685
TLR Level 2 0]
(1) Cedar-Rose, (7) Clover-Lex,
(21) Kanawha-Matt, (24) Wylie TX 5,
TLR Level 3 57 (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
Minimum Generation Event

Primary Reserve Alert

Primary Reserve Warning

Cold Weather Alert

Hot Weather Alert

Voluntary Customer Load Curtailment Alert
Voluntary Customer Load Curtailment
Radio & TV Load Curtailment Appeal
Curtail of Non-essential Building Load
Emergency Sales

Load Dump Warning - System

Load Management Curtailments

Total 167

N
66
w
N o
N o
o r
&8

Generation / Capacity

System

0
(0]
(0]
(0]
(0]
(0)
(0]
(0]
(0]
(0)
(0]

M™2N0NE D 1N
45 84 117 116 148 191 187 140 177 78 128 167 1578



