somm—

Significant Operating Experience
Report (SOER) 99-1 “Loss of
Grid”

Recommendation Implementation

\/
%" SOER 99-1 “Loss of Grid”
L~ 5

¥

¢ SOER issued because of recent events
(including US events) associated with loss

of gnd

o intent of the SOER recommendations is to
help ensure barriers that protect nuclear
plants from gnd loss or degradation are in

place

Attachment 3



N L Evaluation of SOER
AN Implementation

¢ began in June 2000

¢ 14 Stations/27 Units evaluated as of mid
October

& implementation of recommendations

— 61.5% satisfactory (complete)
— 37% satisfactory plans in place for completion

— 1.5% unsatisfactory

\ / Recommendation 1 - establish appropriate

: 3 ~ interface with the grid operator

¢ plant coordination with grid maintenance
and testing
— One station is correcting a weakness they
identified in this area.

o plant is made aware of grid status

— One station is correcting weaknesses they
identitied in the grid early warning process.




X /3» Recommendation 1 - establish appropriate
interface with the grid operator
o plant requirements and status are made known to

the grid operator

- Some design inputs are being inserted into grid
interface documents at 3 stations.

o grid operator is made aware that the plant 1S an
important customer

— Grid operator procedures require nuclear plants be
given priority (for example: power restoration and load

shedding).

\% é Recommendation 1 - establish appropriate
tor

: : interface with the grid opera

o responsibilities for grid/switchyard
equipment maintenance are clearly defined

— Because of recent corporate
restructuring/unbundling, three stations are
revising agreements on grid/switchyard
equipment responsibilities.




. Recommendation 1 - establish appropriate
interface with the grid operator

z_

¢ One plant was found to have unsanstactorily
implemented this recommendat:on.
— Coordination of grid and station work was not
controlled by a process (done informally}).
— Not all station voltage requirements were formally
provided to the grid operator.

— Guidance on communicating important information was
not thorough.

‘ Recommendation 2 - verify procedure
: S adequacy for loss or degraded grid

e

¢ Generally plants were found to have appropriate
procedures in place. Three stations found weaknesses in
procedures for actions in response to degraded grid
conditions. One station’s procedures were found to have
insufficient cautions for the operators to focus on plant
safety and stability, and to ensure gnd stability betore
restoring off-site power. Two station were revismg
abnormal procedures to specifically inciude depraded grid
conditions.




Recommendation 3

responsibility is in the plant PM program
ety

o Three plants are revising PM programs because of
new corporate structures (mergers and
deregulation).

o Recommendation 4

¢ confirm grid reliability and stability design
assumptions remain valid
— A station is discussing LOOP recovery times with the
grid operator to confirm original design assumplions.
¢ review trip setpoints — (Degraded grid voltage may
result in unanticipated component tnps prior 1o cmergency
power source automatic actuation.)

— One station is in the process of modifying switchyard
protective schemes because of station changes.
Another station is verifving assumed voltage relay
setpoint dnft.




\ / Recommendation 5 — operator training
"_ train on degraded grid voltage, post loss of grid, and manual
A electrical bus alignments

?M

o About 64% of the stations evaluated are developing and
implementing training on degraded grid voltage and/or
recovery from LOOP with a subsequent LOOP. Simulator
modeling and training schedules are the main hurdles in
this effort. A significant amount of LOOP and Partial
LOOP training was done in preparation for potential Y2K
problems.

\/
<~ SOER 99-1 Implementation

¢ Conclusions Based on Evaluations to Date

— Stations are actively addressing the SOER recommendations.

— With one exception, the stations evaluated have completed
implementation of the SOER recommendations or have
satisfactory plans and schedules for completion.

— Barriers that protect the stations from grid disturbances are in
place. However, a few weaknesses in these barriers have been
identified and are being strengthened.




Helping to Maintain Grid Reliability
at Nuclear Power Plants

-
LS Nuctear Regulatory Cammission
Frank Rahn and Stephen Lee
PRI
O)ctober 270 20 CPE'

Topics Covered

* LOOP xperience at Nuclear Power Plants

o Power Deliver Refability Initative

o North Amercan PRA Study

o Combmed Generation and Transmission
Refhiabili

o Inteeration with Configuration Risk NManagement

Procrams

Condhusion

Attachment 4



Integrated EPRI / Industry involvement

e A

Roadmap is Resolving Power Delivery
Vulnerability in years 1999-2003

major geal in EPRI's Technology

crgong LOCP studes sustaned through the &
Program are the basis of Baysian updating of PRA cata
rases and other vinerability studies

EPR! Pover Delivery Intiative. a 35M- separateiy cupported
program. has the goal of reducing the North Amenican Grid
vulnerabiity to disruption in service, particularly in the near
term

Integration with nuclear plant CRMP pregrams supported by
S800K joint DOEEPRI funds, with NEI support. under NEPO
project Potential Nuclear Plant Vulnerabilities Ansing from

Gnd Voltage Inadequacies

*  API = Application Program interface

*»  ATC = Availabie Transfer Capacity

¢« CIM = Common tnformaton Model

*  CRMP = Contguration Risk Management Program

+ EFOR = Equivalent Forced Outage Rate

«  EOQOOS = Equipment Out Of Service (Computer Code)

- fG

*«  GADS - Genealot Avalability Data System

« |CCP = inter-Control Center Prolocol

* IDC = Interchange Distnbution Calculator

*  LOOP = Loss ol OH-Site Powet

+ NEPO - DOE s Huciear Energy Performance Optimizationy progran,
*«  OTDF = Outage Transfer Distnbution Factor

«  P&ID = Piping and Instrumentation Diagram

« R&R UG = EPRI s Risk and Reliability Users Group
* R&R WS = EPRI s Risk and Reliabiity Work Station
« RSDD = Real-ime Secunty Data Display

. SCIS = Secunty Coordinator Information System

*  TLR = Transnussion Loading Relef

*» V&R - name of a company

= Flow Gale

List of Acronyms

tJ



Losses Of Off-Site Power at Nuclear Units
Through 1999

LS Nuclear Regutatory Cornessaon
Frank Rahn
EPRY

Octaber 270 20000

Nuclear Power Division EPE'

LOOP Events

* EPRI does a biennial study on LOOP events
Through 1999 EPRI Report 1000158
Thiouah 1997 EPRI Report TR-110398

Through 1985 EPRI Report NSAC-103

« Database includes a!f LOOP events and all but reiatively minor
partial LOOP events

+ Resuits based on in-depth collection and evaluation in contract
to LOOP estimates created by mathematically merging failure
experierce »f many individual I'nes buses. breakers,
transformers cables etc

o Evamunes he'ergth of tre off-site power was ruly unavailable




Results of LOOP Events Through 1999

» Fecent excerience loes of g ot P
SRR S
-ty - selert:
- Idooesesme GEURIGHTT LT

* Recent experience consister! afn tut e = {
lower than pricr years
- LCOR rhathty 005 000 DEr DEnensT
- .1 houwr -G 020 losses per generaurg writ &
- median "duration of LOOP events s -1 5 hours

Significant LOOP events 1998-1999

* Davis Besse
* Indian Pgint 2
* Bradwood 1
* Clinton

« Fort Calhoun

6/24/98
8:/31/99
9:6:98
1/6/99
520:98

|||||||




Selected Partial LOOP events 1998-1999

* Qpartiai LOOP events were evaluated in detail

e Callaway 51299
- i rvclve afed oy even partal LR
- edmslr o rature n hat agprmacted Eoh e e

!

telcw the mmimum cperabdity amit theve iy net o
sufficient veltage margin to stait large punyg

icaas reeded under worse case accidenrt ot

- wwhen aunit tnps off. local grid voltage will diop by sme
amount due to the lost generation

- unfortunately. grid veltage that is needed to encure adequate
gnd vecltage during an accident cannot be venfied through
direct reading of plant switchyard or safety bus vahues

- the required grid voltage must be determined through
analysis of grid and plant conditions

EPRI Power Delivery
Reliability Initiative

(Transmission Program)

Presentation to the NRC

Stephen Lee
October 27, 2008

Power Delivery Reliability Initiative ErPrel




Scope of Reliability Initiative

o Prooer Debvery Relinbity lesues The Chatlerne
Final Report. January 2000
o Torgihens Bow locesamertinythe moaore 0D e o e o

Final Report January 2000

o T Pythabvens Fiok dssesare v Mt g oo S a0
Completed. March 20090

o T2 Workshop Sumimer 2000 Dy e shion Tt
Atlanta. April 11. 2000

o 7.5 . Probabilistic Risk Assessmiert ror g Bt Sy &S

« T-4 . Probabilistic Risk Assessment ror the Nortn Amencan Do i 1.01)
s T-51 . Summer 2000 - Operating Tools

Real Time Security Data Display. delivered - June 15. 2000

Tag Dump. Completed - June 15. 2008

EPRI Power Delivery

Reliability Initiative - Dual Objectives

» Perform Probabilistic Risk Assessment (PRA)
Study for three Interconnections.
Complementary to NERC activities (e.g..
working with the Reliability Assessment
Subcommittee on developing and applying
Probabilistic Approach)

+ Develop Near Term Tools for Ernancing
Reliability




Real-time Security Data Display (RSDD)

o Purpose - to mcvide a bird's eve view of the
grid reliability c.er a wide area (un 1o artire
N. Amerca)

* Data Displayed
— Flowgate flows and TLH siaius
- Vcltages at up to 220 Duses

e Color code (Red. Yellow and Blue)
~ TLR 3 and above is Red. TLR 1.2 15 Yellow

~ Voltage below low limit is Red
Marginal is Yellow

RSDD - System Architecture

SN data Flow gate Nows and bus voltages

g
Internct \\)\
/'y‘ k
H)\_/“--»f \
Passwoord

prowecicd

Voiiiar,




Sample Screen of RSDD

o 2

Tag Dump Program

e Purpose - to aggregate the near real-time
historical and prospective E-tags into inter-
regional (control area to control area. or
security coordinator to security coordinator)
total interchange schedules

* Applications -
— To perform operational planning studies ‘e g.. for
the next hour)
— To compute ATC for next hour or next day
— To develop scenarios of severe transfer patterns




Tag Dump Input and Output

Bubble

[-tags

Diagrams

continuousty Iiach hour - a snapshot of the 1t

in ¢ffect for current hour through
the next full day

//'

Download a

tig dump file
Apziepaled Schedules
1 CSY farmat for input

Lo other progrinms

-

Tag Dump - Main Screen

« Tagdump Dump Date 543120600 Start Hour S N0

5

RN

oy oy

9



Tag Dump - Bubble Diagram

Tag Dump Program
Status and Future Plan

» Released on June 15, 2000 and available to
signatories of the NERC Confidentiality
Agreement

e Potential Enhancements or Applications -

— Include Distiibution Factors to compuis snoacts
on Fiowgates. useful for Flow-based Azssssment
of Transaction Schedules

-~ EPRI to analyze historical flow pattems for
Reliability initiative and as data servic= 1w Security
Coordinators

T

10



Plan for N. American
PRA Study

Transmission Program

Stephen Lee
October 27, 2000

Power Delivery Reliability Initiative = &Pl |

Data Requirements for

Each Interconnection

* One interconnection-wide power flow base
case tor summer 2000
* Enough severe transfer patterns that stress
the interconnection to reveal bottlenecks
- Obtain histerical flow patterns (e.g.. Tagdurip)
— Postulate as-yet unobserved flow patterns
» QOutage probability data
— Generator EFOR from GADDS

— Line and transformer outage from
statictical retaticnship




Line and Transformer

Outage Probabilities

* Funders to provide statistical data for their own
systems. if available. If not. provide fine miles,

« In the rest of the Interconnection. use formulas
based on best sources that relate outace rate to
line-miles and voltage class. 2.g..

~ 345 KV lire outageryr =4 - - Ons
repan e = & 1.
- 545138 Xfr outage/yr = 0.05,

repair time = 72 b
* To estimate line miles, use average impedance
per mile for different voltage classes

Assumptions - Zone

» Take all Reliability, OTDF and Contingency

FGs (about 700 in the El)

— For each FG. define the center of a FG Zone as
the set of terminal buses of all the monitored
elements of the FG

* Between each pair of FG Zones. define the
distance as the minimum number of
lines/transformers that will connect the two
centers (or sum of impedances)

* Reduce the number of FG Zones to a
Mmanageable number by merging adjacent
Zores with distance < N




Assumptions - Zone

¢ Re-detine the “center ~f each Zuve by the
combined set of huses repregenting 12
center of each aricinal FG Zone

« Define the Zone membership of each bus in
the Interconnection as follows:

— Determine the chantect distarce of 2ach bus o the
center” of each Zone measured by the smallest
number of lines transformers separating the bus to
‘center” buses

— Each bus belongs to the Zone to which its
distance is shortest

Concept of Zone

® CenterofabFG Distance berween FG1and FG2 =5

1= hi=l

Zone |




Based on known phystcal elements with
potential reliability concem

Not based on organizational boundarnes --
likely to span adjacent 2niities as weil

Each Zone is a physical (electricaily
connected) area for surnmarizing the
reliability behavior (thermal overloads and
voltage limits) of the elements inside the area

The constrained and constraining elements
within the Zone is not limited only to the
elements defining the FG itself

Assumptions - Contingency

* Contingency Criteria should be the same

within the Interconnection:

— N-1L. All tines and transformers &t 2 Ceias
voltage and above. What is that voliage? (100 kV)

~ N-1G All generators above 2 certain LW cize.
What is H‘aét size? (100 NIW)

— N-2LL: Any two of N-1L withey the same Zone

~ N-2LG Any 1 of N-1L pius 1 of N-2G v the

same Zone




Combined Generation and
Transmission Reliability

Concepts of Prolay o Hetar oty oadex
and Re'lann o ot
Determirastic 70 e oy Critenia

Stephen Lee
EPRI
October 27, 2000

Power Delivery Reliability Initiative ErPRl |

Risk and Reliability Indices

Risk o Real Trme Operation Reliabiline - Plaining

Computed over a time interval [0: T}~ Computed for a random tuime durmg

i plancing penod
!

1

Model Failures and Repairs ~ +— 4> Model Avaiabmty

[

Consider Transition of Disturbances (events 's*'“;" Consicler Poss-Transieni State

Focus on High Impact Rare Events €—7—* Deacnbe ar Average Behavior
p \ G
!

Result Pertain to Real-Time Operation «—+-» Besylt Pedar o a System Structure




Definition of Risk / Reliability Index

o Rick Reliability Index = Prohatiin. v impact

« Probability is the probability ot expe2ing
the Impact. that is. the probalbuity of ihe
contingencies that cause the Imypan

* Impact is measured by severity

- Thermal overload (MW)
— Voltage violation (°o V deviation from Lenat
- Voltage stability

— Dynamic stability

Network for lllustrating Secure Region

200.00 100.00
G Swing
Bus 1 12.76 Bus 4
\
X1 .
Series comp
167.24l SC=0t00.9
X2 X3
¢ 132.76
Bus 2 17.24 i i Bus 3
L=L1+L2 {/7‘
150.00 150.00




Secure Region

400 00
SC=0.0
300 00
—GS N
200 00 —_—C1 6P
Gr2ti
e G127
) - N —3-S N
¢ 100 - With N-0 § | —case
J ' ¥ —G2-3 N
1——62-31’
000 | e SN
i Swing P
-100 00
-200 00
Total Load -
300
. , Fine Yol
Generator | Secure Region overfomdead
Output With no outage
Ny t

Sccure Region (RO
With N-(
line 4o d

onvertoaded

Total Load 300




How Do Line Outages

Affect Secure Region

s Look at No Outage Case

¢ ook at both lines out

» Look atLine 1 -2 ckt 1 out jassuming hwo
circuits with identical rating)
o Look atlLine 1 -4 ckt1out{assuiing e
circuits with identical rating)

400 00

000

100 00

© 10000

Secure Region

With | of 2 circuits from Bus 1 to 2 Out

300 00

200 00 LR

Total Load

—C1EN
——name (31-5 F
G2
G2 P

G388 N

—_—G3E P
e (23
w23 P
e Sning N

Swrg P

18



300
4

Generator | Sceure Region (R()
Output With no outage

Sccure Region (R 1)
With .1-2eckth) out

me ol

i ertoaded

Total Load 300 -
Secure Region
With | of 2 circuits from Bus | to 4 Out
400 00
300 00
. —G1EN
200 00 e —_—G15 P
i G1-2N ‘
‘ —G1-2P |
—_—C3st |
© 10000 —case |
—G23N |
| e 32-3'P
000 —— Swing'MN
. Swing P
-100 00
200 00
Total Load
N

19



300

Sccure Region (RO
Generator | With no outige

Output

Secure Region (R 1)

With 1.1-21cht 1) aut o

Sccure Region (R2
With L1-4(cktl) gut

®

N

e da s
Convetlonded
Total Load 300 "
Secure Region
With Line 1 to 2 and Line | to 4 Out
400 00 - y
."/
300 00
—_—GiEh
200 00 § —_—G1s P
GlzN
G1-2P
G35 N
G 10000 —G3SP .
e—G23h
—23P
000 Swoaghl
S pang P

-100 00

200 (0

Total Load

20



300
1

Sceure Region
With no outage

Generator |
QOutput

P Sceure Regron (R
With TE-2icke )y out
@

ST  Y Sccure Region (R2)
Secure Region (R3) With L1-4(ckt1) out
With 1.1-2ickieh)

and .1 -dickihy out

Lane Fue ?

overfoaded

Total Load 300

4l

Attach Probabilities to Regions

» Assume outage probability for the two circuits as

follows:
- Lire A 12 0.01
- LineB 1to4 0.05

» Assume all other elements are perfectly reliable

P inc ~utage) = 0.89 x 0.5 = 0.2405

r (K1. Aout. Bin) =001 x0.95 = 0.0095

P (R2: Ain. Bout) =099 x 0.05 =0.0495

P (R3 Aout. Bout)=0.01x005=0.0005

Total Prob = 0 2405+0.0095+0.0425+0.0005 =10




00 bbb repiescn e Phickposs b Shice cf e astand

Generator |

Output

09405 Sceure Region

Sceure Region (RD g
With no oulage

With L 1-2ecktly owt

Secure Region (R2)
With §.1-4{ckt!) out

00495

1

Sccure Region ¢R3)
With T.1-2cckth

and 1. 1-decktlyout

~,

N

[ e b s

overloaded

v

Total Load 306)

300
4

Cumulative Probabilities represent the Contours of the Thll

Generator | It 1 operate here. there s a
()UlPUl 1o probabibiny of oy crloading

5

fine 2| ~
) _—

O 0495 + 9405 = 099

——

—

G O0Ua + O U9 = G aFEs

00005 + 099 = 09905

00005+ 09995 =10

Q0095 + 09405 = 0

V2

Total F.oad 00

M



Opcerating Within Deterministic Contingencies

4 300 VEny be Costing S#»%’ _
Generator | // - \
Output (G 1) N-E
/\\i\ "\{/ N-0

.
~.

Q=300 Gl=200) o \\,

N_II Oiperatimg por //
! Redispatch ‘3'/
mmdsxgyymm

Fone 4o s

averloaded

Total Load (L) 300 15

Reliability Analysis Program

V&R
Contingency
Analysis

Availability Data iabili
vailability Reliability

Object Data Base: .
-Situations Analysis
-lmpacts

-Components

-Indices




Deterministic Critical Contingencies Define a Boundary Between the
N-0 and the N-N State to Separate the Reliable Region from the
Unreliable Region, but They do not Comprise All Unreliable States

More element'sfo_ut

N chements Ml ciements
S NTIN

v IN

N-()

e Ol
N-N

Reliable Critical Comingen(:les '.

osstble Neaes A insde the

Al

Set ol all relrable states that reguire no pntigating operating procedures
Set ol itially unreliable states that can be nitigated by operating procedures

Setof unrchable states that cannot be mitigated by operating procedures

Setof ertical continpencies tdentficd through deterministic erteria, after operating proceduores
Iy

Computing Probability of Undesirable Impacts

Probability

Noecfements {

N N-0

PR—
. - - '1-\ Y ch'jncrl\
More elements out oy
Set ob allrehiable states thal require e srscates cprovties e e

Setof nediy sonrehable stares that cas S prneaied B operanres procodures

St ob unreliable states That cannol bpnacefod by o s ptoe odi o

Set ol crteal contmecnares ideniihed e deternniie s e operanimy proceduses
I~




Probability

A clements
e 1N

Sot ol

Measure of Undesirable Impacts

Impact

N-N

ocedures

o procedures

ontigenetes identified throush deterministic erteri. atter operating procedures
19

robability

l)

AVIRCRCEICITAN
are IN

Probabilistic Reliability Index of Undesirable Impacts

Ar

Impact

L
1

N-0 o T e e T T N-N AL clemenis
More elements out e 0l

St of bl reliable states that require no nos eating operating prosodures

Selof il anrehable siares that can b woieeated by ooy dures

St ol nmelable states that

IS crter. alter operatine prow cdures

A




Idealized Plateau Representing

Various Risk Level of Operation

Risk (probabihty of security)

Y ou can consciotsty tade
off risk with Sty operating
beyond the consernvatne

and determimistic contingeney
/%% Criteril

kbk,

S

Risk-based Operation provides an objective
basis for trading off reliability with market or
economics - leads to new Business Practices

Conversely. Business Practices affect system
operation which shows itself in terms of
different levels of Reliability

Transmission Planning (which considers
reliability) must take into account the impact
of Business Practices on how the Grid is
sperated. and the subsequent impact of
speration on Reliability

26



Cooperation with NERC

o NERC Security Committee endois the
itiative 'n March 2000

o NERC Security Coorhinators supy cvied the
Workshop on Summer 2000 Cperatng
Strategies in April 2000

« NERC Adequacy Committee it Juity 2000
directed the Reliability Assessment
Subcommittee to cooperate with EPF|

 NERC Market Interface Committee in August
2000 endorsed the Initiative

Integration with
Configuration Risk Management Programs

Frank Rahn
EPRI

QOctober 27 2000

Nuclear Power Division EPE'




Bridges to Nuclear Units’

Configuration Risk Monitors

* R and Refatiity Users Group is dew=lcpirg way of
tegrating and status rformation m'w e F&R
Waorkstation 2005

¢ Loaihis i

M e T chEtaeen ansraasin bl ot
METatD
prowrie Lo e erethiusnce so that cont cenoy and

COMpensatiny measues can be putin place wnen gid s
under stress

* Work supported by EPRI. DOE and R&R User Group
funding

s

EOOS Operator’s Status Panel

Operator's Plant Risk Evalustion K]
Options  Hel 475096 16:19

*.
b i ”‘/ N, Sy SIen est ol 1 olher
* % LA A ald o 1

UEYET I .- TR (e grouping.

TR TN P T Vg

1 OOS combmes color codes. analog,
ad diaab display s 1o convey plant

status mlormation.

B System statts hasestdefense i deprh

B shown by colors:

Green = \valable dhoseal talse™)

Bobd Gaced Tettermye dicates i working hink o Red =t atdabie coereal “rue

a P& U nderhime mdicates systent can he

Y ellow:Oranee = Dearaded condimon
removed frone service doectts tronn the status

pancl.

S




EOQOS Drawing Status

CAEOOSIRBS\SSW1-1

file Options Zoam Help

s e oy R DL o e L e eI

CHoE spors™ are asstened 1o

s cmam
lon

Coreen indicates @

mdicates unavi

EOOS “What If ?” Evaluation

File Qptions

SN
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EOOS Risk Monitor
Other Factors Affecting Ris

System d onhaearation
tal Variances

" Low Bisk
Loz of Gffsite Pover [ o5

Sustenalienmenis i lence
the risk nradel bat are not

Awans T the schedule ™

System

RO DA RO o o5

Nowmal High Risk
15,4 |

|pPT Ploecleri tiain
\JCC Component Cooling Water

B SW Setvice Water
1 Chilled W ater

()'\Clll'ﬂl\ nay know ol an

unscheduted hazard icp

severe waathery exists.

Vi e e S

Chomhnooney

e Lor S

Sasien Ay s

s

Corncgia e TN

r

el uiPt v .
il st Kades

o oads

ce e o Dines

ASSTERCTUI N

Coametor b cabaio

| Sosherr baviontren: I'_
CALRVE
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ol 1
sk 0N = 2 CON  ConscagieneatCUNe el Coner voee S0t 00 S s acombilien
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Critical Contingency Set (AB) A Calcuiation

ot acrncal contmpeney set s the sum sl the s for b apphicable Salure soormoss Lndure

secinos desertbe haw maliple contizendies vecur in inw

Defiminons
Jhe KR Workstoion Cutae!

! B e conlingencies
Ldiier suppan iy il tn

A Boasaoniicd contigenay set That causes o vialstion

o
HECESNIN cadicnlditdrs el o N
e (e Intatmg faent The event that ariggers Ladure s abatore Rare o)

Canser s eginvalent e Croeol Iabling Fvent- The eventes vthat adlow Faidure o oceur when the initaosr
Comtpegemn Sen aceurs, s probabibity cA7Ter Probaile
2 Larhure Rate

T Average Repae Tune

IPBIAYT Probabding of B faing given A Nails

Ll

Risk Calculation Block Diagram

l Test for Critical Contingency Sets (CCS) I

Faahwes becar o

prontzes L presention

Foabtine e hmportane,
P bl P st

detectne ey e

AN

Ry



Risk Monitor Architecture

System State o be Analy zed
throm [IMS)

Results

« (irid Map with Bottlenccks
» Jfailure Probability

 Prill Down 10 lmportance
Calculations

Conclusions

* Short and long-term LOOP experience is stable at
very favorable rates

« EPRIwith NERC DOE and User Group support s

~ demonstrating a practical PRA memodotogy for Plannmyg

- coilecting cutage statistics on fansimasicr aoes and
tansformers as with GADOS)
adopting PRA as a rebabaty stanctardd =00 Tronsmeaon
Planning

- developing CRMP Toc: tharwmerface w0t 0000g sk
menitore to allew plants to oot sfect coaency and
compensatory measures

i




DRAFT 10/27/2000

- Workshop Title:
- Workshop Subfl'iﬂ_e:f

Overall System Stability and Safety

6rid Reliability at Nuclear Power Plants
Managing Nuclear Plants and Transmission Systems to Improve

y Sponsors‘:’ '| Nuclear Energy Institute and Institute of Nuclear Power Operations
.7+ Location: | (TBD)
" Dates: | April, 2001
‘Focus:
77 me Topic Presenter
11:00-1:00 | Registration
1:00-3:00 | Plenary: 6rid Reliability Perspectives
We/come NEI/INPO
Keyrnote TBD
Electricity Market Overview (Pas?, Present, Future) NEI
Challenges Presented by Electricity Market Changes NERC
Recent Station Blackout Experience EPRI
The Grid Reliability - Nuclear Safety Connection INPO
3:00-3:20 | BREAK
3:20-5:00 | Panel Session: Nuclear Plant Experience INPO, EPRI, Sites,
Transmission Providers
5:30-7:30 | Reception
8:00-9:30 | Plenary: érid Reliability Issues
Grid Reliability (NPP Issues, Events, Concerns) NEI
Regulatory Perspectives on NPP Offsite Power Reliability | NRC
Nuclear Power Industry Recommendations INPO
9:30-9:50 | Break
9:50-10:50 | Plenary: Design Analysis and Modiifications INPO, Sites, EPRI, Other
10:50-11:45 | Plenary: Preventive Maintenance and Equipment INPO, Sites, EPRI, Other
Configuration Contro/
11:45-1:00 | LUNCH
1:00-2:00 | Plenary: Plant Procedures and Training INPO, Sites, Other
2:00-3:00 | Plenary: Transmission Provider-Site Interface INPO, Sites, Transmission
Providers, Other
3:00-3:15 | BREAK
3:00-5:00 | Breakout: Transmission Provider - Site Interface
8:00-10:00 | Plenary: Response of Industry Organizations fo
érid Voltage Reliability Issues
Report on Regional Breakouts
EPRI Power Delivery Reliability Initiative EPRI
Other TBD
9:45-10:00 | Break
10:00-11:00 | Closing Session
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