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1.0 Background/Objective:

1.1

This calculation determines the Station Blackout (SBO) coping duration using
NUMARC 87-00 methodology (Attachment B). Condition Report 02-07114
identified that a previous SBO coping duration calculation was attached to
Engineering Memorandum EM-30633. As stated in the Condition Report, an EM is
not appropriate for documenting an engineering calculation. This calculation is
being performed to officially document the SBO coping duration in a formal
calculation.

2.0 Design Inputs and References:

3.0

4.0

2.1 Nuclear Management and Resources Council (NUMARC 87-00, November 1987),
"~ Section 3, Required Coping duration Category (for SBO). Guidelines and
Technical Basis for NUMARC Initiatives. The following inputs were obtained from
this document: ESW Group(1), Variables (b,c,h1,h2,h3,and h4) for the estimated
frequency of loss of off-site power due to severe weather (SW Group), SW
Group(2), off-site power design characteristic Group P2, EAC Group(C), target
EDG reliability of 0.975.
2.2 10CFR50.63, “Loss of all Alternating Current Power” {Station Blackout), June 21,
1988.
2.3 Regulatory Guide 1.155, "Station Blackout”, June 1988. )
2.4 EM-30633, “Station Blackout Issue — NUMARC Initiatives” response dated 4-18-
1988.
2.5 Condition Report CR 02-07114, "BVPS Coping Analysis Should be Calculation
(Not Engineering Memorandum)” dated 8-27-2002.
2.6 E-mail Francis W Etzel to John Ankney 3-31-2003, Grid Related Loss of Off-site
Power Frequency.
2.7 - E-mail Douglas McBride to John Ankney 3-31-2003, Diesel Generator Reliability.
2.8 NRC letter dated November 23, 1990 to Duquesne Light Company, “Safety
Evaluation Related to Station Blackout” '
2.9 "3BVT.36.2 Issue 1 Rev. 1 dated 12-20-2002, “Emergency Diesel Generator
Reliability”
© 210 Unit 1 UFSAR Rev. 19. Paragraph 2.2.2.5, “Severe weather Phenomena’;
Paragraph 8.3,"System Interconnections”; Paragraph 8.3.1 "Grid Stability Study”,
Paragraph 8.5.2.2, “Diesel Generator Starting Reliability”; Figure 8.1 Sh 2 of 2,
“Electrical one line diagram”; Figure 8.3-1, “Electrical Interconnections Switchyard
— Power Station. ,
Method Of Analysis
3.1 The method of determining the SBO coping duration is shown in Section 3 of

NUMARC 87-00 (Attachment B).

DESCRIPTION OF COMPUTER PROGRAM

4.1

Not Applicable
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5.0 Assumptions:
5.1  Not Applicable.
6.0 Acceptance Criteria:
6.1  Not Applicable.
7.0 Body Of Analysis: The page numbers below are referenced to NUMARC 87-00

7.1

7.2

7.3

7.4

Step one (Refer to NUMARC 87-00 Page 3-2): Determine the Off-site Power
Design Characteristic Group. Note that per Attachment A memorandum from

the Nuclear Utility Group on Station Blackout the generic response formats

have been determined by the Staff to be an acceptable means of complying
with the response requirements of the Rule, 10CFR50.63.

Part 1.A Page 3-3: Determine Site Susceptibility to Grid-Related Loss of Off-
site Power Events. The average occurrences per NUREG-1032 for the majority of
systems is about once per 100 site-years. Per E-mail (Attachment D) from
Francis Etzel to John Ankney the grid loss of off-site power is 1 in 31.6 years
for Unit 1 and 1 in 43.3 years for Unit 2. Since BV grid related loss of off-site
power frequency does not exceed once per 20 years, BV is not classified P3.

Part 1.B Page 3-4: Estimate Frequency of Loss of Off-site Power Due to
Extremely Severe Weather (ESW). Use method B based upon data obtained from
the National Oceanic and Atmospheric Administration (NOAA) data summarized in
Table 3-2 Page 3-6. The NRC provided this data for use by the utilities and is not
required to be verified by the utility. From the table for Beaver Valley, the ESW

Group is 1.

Part 1.C Page 3-7: Determine the Estimated Frequency of Loss of Off-site Power
Due to Severe Weather (SW Group). Use the following equation on Page 3-7 to
determine the frequency.
f=(1.3*E-04)*h1+b*h2+(1.2*E-02)h3+c*h4
Where: b=12.5 for sites with muitiple rights of way i.e. Beaver Valley
c=0 since Beaver Valley (BV) is not vulnerable to affects of salt spray
h1=45 for BV per Table 3-3 Page 3-9
h2=0.0000692 for BV per Table 3-3 Page 3-9
h3=0.03 for BV per Table 3-3 Page 3-9
h4=0 for BV per Table 3-3 Page 3-9

f=0.00585+0.000865+0.00036+0=0.007075 events per year

Based upon the above frequency of loss of off-site the SW Group = 2 per Table
3-4 Page 3-10
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7.5

7.6

7.7

7.8

7.9

7.10

Part 1D Page 3-10: Evaluate Independence of Off-site Power System.

Refer to Page 3-11. The Off-site Power System can be assigned Group I3
since “All Off-site power sources are connected to the unit's safe shutdown buses
through (1) one switchyard, or(2) two or more electrically connected switchyard.”
and "“The normal source of AC power is from the unit main generator and there is
one automatic transfer and no manual transfers of all safe shutdown buses to one
preferred or one alternate Off-site power source.”

Part 1E Page 3-11: Determine Off-site AC Power Design Characteristic Group (P
Group). Refer to Page 3-12 Table 3-6a for 13 sites. Using the matrix for ESW=1
and SW=2 the Off-site power design Characteristic Group is P2.

Step two:
Part 2A Page 3-15. Determine the Number of EAC Power Supplies Normally

Available. Since BV is a single or multi-unit site with normally dedicated power

supplies, we need to count the total number of standby power supplies normally
available to the blacked-out unit's safe shutdown equipment that are not being
used as an Alternate AC power source. The total number of standby power
supplies normally available is 2. .

Part 2B Page 3-15: Determine the Number of Necessary EAC Power Supplies.
Since BV is a single or multi-unit site with normally dedicated power supplies, we
need to count the total humber of EAC standby power supplies on a per unit basis
necessary to operate safe shutdown equipment following a loss of off-site power.
The total number of standby power supplies necessary is 1.

Part 2C Page 3-16: Using Table 3-7 on Page 3-16 the EAC Group is
determined to be C.

Step Three Page 3-16: Determine the calculated EDG Reliability. Refer to
Attachment F for the original reliability tests. During the 100 start factory test, only
one failure to start occurred on the first attempt for the first diesel generator set
due to a pinion abutment, and no failures occurred on the first attempt for the
second diesel generatar. Therefore, one diesel had a 0.99 reliability and the other
diesel had a 1.00 reliability. Per E-mail (Attachment E) dated 3-31-03 from the
system engineer to design engineering the reliability for last diesel generator 100
starts (each diesel) has been above 97.5% for the diesels at both units. The
continuing program is included in procedure 3BVT.11.36.2 and is based upon

- NUMARC 87-00.

Step Four, Page 3-17, Paragraph 3.2.4. Determine Allowed EDG Target
Reliability. Beaver Valley has selected a target EDG reliability of 0.975 and use
this target level in their reliability program. Per E-mail (Attachment E) dated 3-31-
03 from the system engineer to design engineering the reliability for last diesel
generator 100 starts (each diesel) has been above 97.5% for the diesels at both
units. The program is included in procedure 3BVT.11.36.2.
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7.11 Step Five Page 3-19: Determine Coping Duration Category. Using Table 3-8 on
Page 3-19 for off-site power qroup of P2, an EAC group of C, and an allowed
EDG target reliability of 0.975 the coping duration is 4 Hours.

8.0 Benchmark Calculation

8.1  Not Applicable
9.0 Reslults

9.1 As shown in the Body of Analysis, the coping duration for SBQO is 4 hours.

10. RECOMMENDATION

10.1 None
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NUCLEAR UTILITY GROUP

ON STATION BLACKOUT S
g SUITE BCO
‘ 1400 L STREET, N, W.

WASHINGTON, D. C. 20005-3502
MEMORANDUM TELEPHONE (202) 371-5700
October 24, 1988

TO: NUMARC 87-00 Seminar Attendees

FROM: Michael Childers, NUGSBO Chairman

SUBRJ: Transmittal of NUMARC 87-00 Supplemental Documents

As you were 1n£ormed at the NUMARC 87-00 seminars held
earlier this year, NUMARC/NUGSBO has continued to work on
several documents which support resolution of the station
blackout issue and supplement NUMARC 87-00. These documents,
copies of which are attached, include: . (1) Appendix F; (2)
Appendix F Topical Report; (3) generic response format for
plants using alternate AC power; (4) generic response format for
plants using AC independent power; (5) Questions and Answers
from the NUMARC 87-00 seminars; and (6) NUMARC 87-00 Errata
Sheet.

These documents have been sent to your executives along with
a letter from the NRC which states that these documents provide
interpretations, clarifications and methods for meeting the
requirements of the station blackout rule consistent with the
existing NRC station blackout Regulatory Guide (Reg. Guide
1.155) and NUMARC 87-00. The two Appendlx F documents replace
the existing Appendix F currently found in NUMARC..87-00, while
- the Questiohs and sAngwers “dociiment ' sefves to further’ define and
;. interPpré¥: how: the.iStation, —bladkout 'rulé may be: satisfied through
© use of thé NUMKRC 87-00. document.: .Items found in the. errata
.'sheat aré to be 1ncorpo:ated lnto‘NUMARC 87-00 .and the generic
: response ford%ts ‘have heen determined by the staff to be an
v acceptable means’of .comp¥ying with the response rréquirements of
the' rule, 10 CIF.R. §50.63.% . )

e Fer, WE s '-. R . .. < v ‘;":' 3
Pleaééﬁféél*freeTto”éall”wlth any questions you may-have.

[ I

o

~.71/ Theé semrnars were ‘held: on May'zs and 26 1n'Wash1ngton,'
_ > : " D.C.; on,June 1 ‘and 2 in’Dallasi and on ‘June™15 and 16
{ ~ % ¢ in San.Francisco.

~.. i
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Errata to NUMARC 87-00

1. P. 2-7 -~ Section 2.5.1, should read:
u"Sources -of expected PWR and BWR reactor coolant inventory
loss include (1) normal system leakage, (2) 1osses from
letdown, (3) losses due to reactor coolant pump seal leakage
and (4) BWR inventory loss due to SRV cycling and ADS
actuation. Expected rates of reactor coolant inventory loss
under station blackout conditioqs are not expected to result

in core uncovering for a PWR or more than a momentary core

)
T

uncovering for a BWR in the four-hour time pericd.
Therefore, makeup systems in addition to those currently
avajlable under blackout conditions are not expected to be
, required. As a.result, it is expected that sufficient head
exists to maintain core cooling under natural ‘circulation

(including reflux boiling).

2. PP. 2-12, 2-13 - delete the last four lines on page 2-12 and

the first line on page 2-13 in entirety.

3. P. 2-13 - Section (3) "Control Room Habitability", second

paragraph - delete the first two sentences in entirety.

Py
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4. P. 2-14 - Section 2.7.2(3) - insert the following sentence
before the last sentence:
“Additionally, it is expected that operators would act
within the first hour to establish a stable independent
decay heat removal mode which is a significant factor in the

plant’s ability to cope with a station blackout."

5. P. 2-17 - Section 2.11.2 - add to the end of the last

sentence of the paragraph that begins "With EDG testing . .

"following reactor shutdown."

~

¢
6. P. 3-12 - Table 3-5a - matrix location (SW2, ESW2) should

read "p1%".

7. P. 3-13 - Table 3-5b - matrix location (SW2, ESW2) should
s read "P1"; matrix location (SW2, ESW3) should read "“pz2*",
8. P. 3-13 - Table 3-6b - matrix location (SW3, ESW3) should

read "p3am,

9. P. 3-15 - Part 2.B.A. -
insert: between "supplies" and "necessary" the
following: "on a per unit basis"
delete: "during a station blackout on a per unit

basis."
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Page 3

insert: "following a loss of offsite power."

10. P. 3-15 - Part 2.B.B. -

delete: "during a station blackout for all units at

the site.”
insert: "following a loss of offsite power."

11. P. 3-16 - Table 3~7 - add an asterisk after the heading

"Supplies Available".

12. P. 3-16 - Table 3-7 - Note beginning with "Shared" -
delete: “concurrentiy".
!

13. P. 3-17 - Section 3.2.3 - clariéy item (1):
"(1) CALCULATE THE MOST RECENT EDG RELIABILITY FOR EACH EDG
BASED ON THE LAST 20, 50, AND 100 DEMANDS (USING DEFINITIONS
., AND METHODOLOGY CONTAINED IN SECTION 2 OF NSAC-108 OR

g
e

EQUIVALENT) ."

14. P. 3-19 - Table 3-8 - The "Required Coping Duration

Category” on the last line should be "8".
15. P. 4-3 - Section 4.2.1(10) (d) - delete ", as required."

16. P. 4-10 - Section 4.3.1 - strike the last sentence of item

(13).
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GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC 37-00

3. REQUIRED COPING DURATION CATEGORY

3.1 PROCEDURE OVERVIEW

This section provides a methodology for determining the required starion blackout coping duration.

3.2 PROCEDURE
Five steps are provided for determining the required coping duration caregory:

Step 1

Plamt weather, grid, ang switchyard features are grouped into three categories of
susceptibility to losing off-site power labeled P1, P2, and P3.

Step 2

among four available groups labeled A, B, C, and D.

Siep 3 D ing the Calculared EDG Reliabili
The carrent EDG reliability is determined consisteng with NSAC- 108 criteria.

Step 4

BAC target reliability.

Siep 3

Based oo the allowed EDG target reliability determined in Step 4, a coping duration
catepgary is calcolated
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GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC §7-00

3.2.1 Step One: Determine The Off-site Power Design Characteristic Group

The objective of this first step is 1o distinguish berween sites having particular suscepiibilities 10 losing off-site power
due io plans-cernuered, grid-related, and weather-related events. Three off-site power design groups are provided:

Pl

P3

Sites characterized by redundant and independent power sources that are considered
less susceprible 10 loss as a result of plans-centered and weather-ininated everus;

Sites whose off-site power sources are less redundans or independent, or thay are more
susceprible 10 exiended off-site power losses due 10 weather-initiased events or more
[frequent losses due 1o plant-centered events; and,

Sites whose off-site power sources are (1) least redundans or independent combined
with moderate severe weather poteniial, (2) most susceptible 10 exiended off-site
power losses due 10 weather-iritiated or grid-related evenss, or (3) susceptible 10

grid-related evenss.

These categories are provided by the Staff in the drafi station backous regulatory guide and are designed 1o be muituaily
exclusive. Further discussion concerning independence of offsite sources i3 provided in Section 3.3.4.

THERE ARE FIVE PARTS IN STEP ONE TO DETERMINING THE OFF-SITE POWER DESIGN
CHARACTERISTIC GROUP:

PART 1A

PART 1B

PART 1.C

PART 1D

DETERMINE THE SITE SUSCEFTIBILITY. TO GRID-RELATED LOSS OF
OFFSITE-POWER EVENTS;

ESTIMATED FREQUENCY OF LOSS OF OFF-SITE POWER DUE TO
EXTREMELY SEVERE WEATHER (ESW GROUP);

DETERMINE THE ESTIMATED FREQUENCY OF LOSS OF OFF-SITE
POWER DUE TO SEVERE WEATHER (SW GROUP);

EVALUATE INDEPENDENCE OF OFF-SITE POWER SYSTEM (I GROUP),
AND,
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GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC 87-00

PART 1.E DETERMINE OFF-SITE AC POWER DESIGN CHARACTERISTIC GROUP
(P GROUP).

Part 1.A: Determine Sile Susceptibility 10 Grid-Related Loss of Off-site Power Events

Grid-relased loss of off-site power evenss are defined as LOOPs thas are swricily associaled with ihe loss of the
transmission and diswribution system due to insufficient generating capacity, excessive loads, or dynamic instabiliry.
Although grid failure may also be caused by other factors, such a3 severe weather conditions or brusk fires, these evenis
are not considered grid-related since they were caused by exernal events.

The indusiry average frequency of grid-related events is approximately 0,020 per sise-year, with mast events isolased 1o a

[few systems. According 10 NURE(G-1032, 1he average occurrence for the majority of systems is about once per 100
site-years. NUREG-1032 notes sites having a frequency of grid-related events at the once per 20 site-year frequency are
limited 10 . Lucie, Turkey Point, and Indian Poiry. Accordingly, no other sites are expected to exceed the Once per 20
Site-year frequency of grid-related loss of off-site power events.

PLANTS SHOULD BE CLASSIFIED AS P3 SITES IF THE EXPECTED FREQUENCY
BASED ON PRIOR EXPERIENCE OF GRID-RELATED EVENTS EXCEEDS ONCE PER
20 YEARS, THIS DOES NOT INCLUDE EVENTS OF LESS THAN 5 MINUTES DURATION.
EVENTS OF LONGER DURATION MAY BE EXCLUDED IF THE RESULTS OF ANALYSIS
CONCLUDES THE EVENT IS NOT SYMPTOMATIC OF UNDERLYING OR GROWING
GRID INSTABILITY.

PLANTS CLASSIFIED AS P3 SITES ON THE BASIS CF GRID EXPERIENCE NEED NOT
COMPLETE THE REMAINING PARTS OF THIS STEP IN ORDER TO DETERMINE
COPING DURATION REQUIREMENTS.
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GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC 87-00

Part 1.B: Estimated Frequency of Loss of Off.site Power Due lo Extremely Severe Weather
(ESW Group)

The estimated frequency of loss of off-site power due 1o extremely severe weather is determined by the annual
expeciation of siorms at the site with wind velocities greater than or equal to 125 mph, These events are
normally associated with the occurrence of great hwrricanes where high windspeeds may cause widespread transmission
system unavailabilisy for exsended periods. Since elecirical distribution systems are not designed for these conditions, it
is asswmed that the occwrrence of such windspeeds will directly result in the loss of off-site power.

USE METHOD "A* OR "B BELOW TO DETERMINE THE ESTIMATED FREQUENCY OF LOSS OF OFF-SITE
POWER DUE TO EXTREMELY SEVERE WEATHER AT THE SITE AND SELECT AN ESW GROUP:

A Site-speeific data provides the most accurate source for calculating the annual
~ frequency of storms with wind velocities greater than or equal 1o 125 mph, and can be
used in calculating the estimated frequency of loss of off-site power due

to extremely severe weather.
Once the frequency (e) is calculated, us:Tai»le3-l 10 assign the site to an ESW Group.

Table 3-1

EXTREMELY SEVERE WEATHER GROUPS (ESW)

ESW GROUP ANNUAL WINDSPEED EXPECTATION 2= 123MFH
1 ¢ < A3xis4
2 33x184 'S ) < 11183
3 1x16-3 £ e <«313x183
4 I x 103 < (] < 12103
3 12102 5 @)
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GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC 37-00

B. If site data is not readily available 10 perform this calculaton, the annual estimated
frequency of loss of off-site power due 10 extremely severe weather may be derived from
data recorded at local weather stations. Altemnatively, a loss of off-site power frequency
estimate for extremely severe weather may be based on data obtained from the Nadonal
Oceanic and Atmospheric Administracon (NOAA). Site-specific NOAA data is
summarized in Table 3-2 along with the appropriate ESW Group.
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GUIDELINES AND TECHNICAL BASES FOR NUMARC INTTIATIVES NUMARC 87-00

Table 3-2

EXTREMELY SEVERE WEATHER DATA2

SITE STORMS  ESW SITE STORMS ESW
128 MPH+ GROUP 125 MPH+ GROUP
ARKANSAS NUCLEARONE  0.0002 1 MONTICELLO 0.0003 l
ARNOLD 0.0008 ) NINE MILE POINT 0.0001 !
SEAVER VALLEY 0.0001 1 NORTH ANNA 0.0034 4
BELLEFONTE 0.0000 1 OCONER 0.0011 )
BIG ROCX FOINT 0.0001 1 OYSTER CREEK 0.005 4
BRAIDWOOD 0.001 3 PALISADES 0.0006 2
BROWNS FERRY Q.0001 1 PALO VERDE 0.0004 2
BRUNSWICK o0n 5 PEACH BOTTOM 0.0026 3
BYRON 0.0002 1 PERRY 0.0001 1
CALLAWAY 0.000t 1 PILGRIM 0.0068 4
CALVERT CLIFFS 0.0038 4 ., POINT BEACH 0.0026 4
CATAWBA 0.00t1 3 PRAIRIE ISLAND 0.002 ]
CLINTON 0.0002 1 QUAD CITEES 0.0002 1
CDMANCHE PEAK 0.0001 1 RANCHD SECD 0.0005 2
COOK 0.0006 2 RIVER BEND 0.0068 4
COOPER 0.0014 3 ROBINSON 0.0036 4
3 CRYSTAL RIVER 0.006 ) SALEM .00 4
; DAVIS-BESSE 0.0004 2 SAN ONOFRE 0.0001 1
DIABLD CANYON 0.0001 1 SBABROOK 0.0038 4
DRESDEN 0.0001 | SEQUOYAH 0.0007 2
PARLEY 0002 3 SHOREHAM 0.01 s
FERMI 0.0001 1 SOUTH TEXAS 0.012 5
FITZPATRICK 0.0001 1 STLUCE 0017 ]
FORT CALHOUN a.0014 3 SUMMER 00011 3
FORT ST. VRAIN 0.0001 1 SURRY 0.006 4
GINNA 0.0001 t SUSQUEHANNA 0.0013 3
GRAND GULP 0.004 4 THREE MILE ISLAND 0.002 3
" |HADDAM NECK 0.01 L] TROJAN 0.0011 3
HARRDY a0l s TURKEY POINT 0o 5
HATCH Q.0009 2 VERMONT YANKER 0.00%4 4
HOPE CREEK 0.0038 ¢ VOGTLE 0.0006 2
INDIAN POINT 0o ‘ WATERFORD 0.0058 4
KEWALNER 00036 4 WATTS BAR 0.0001 1
ALLB 0.0002 1 WNP-2 0.0001 1
aon 3 WOLP CREEK 0.0003 ]
MAINE YANKEE aoms 3 YANKEE ROWE 0.0056 4
MCGUIRE 0.0001 1 : ZON 0.0001 1
MILLSTONE 0.012 5

Note (a): NRC STAFF PROVIDED THE DATA IN TABLE 32 USING CLIMATOLOGICAL
SOURCES CITED IN THE REFERENCES TO THIS PROCEDURE. NUMARC HAS
NOT VERIFIED THE ACCURACY OF THIS DATA.
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Part IC: Determine the Estimated Frequency of Loss of Off-site Power Due 10 Severe
Weather (SW Group)

Four factors are used to calculate the estimated frequency of loss of off-site power due 1o severe weather:
) Annual expectarion of smowfall for the site, in inches [hy); '
2) Annual expeciation of tormadoes of severity f2 or greater at ihe site (i.e.,
windspeeds greater than or equal 10 113 miles per hour), in events per square mile [hy];
3) Annual expectation of storms for the site with wind velocities between 75 and
124 mph [h3]; and,

@ Annual expeciation of starms with significant salt spray for the site (hy].

These factors are combined in the following relationship to yield the estimated frequency of loss of off-site power due i
severe weather:

fa (13x10%) °a; + b%hy + (12x10%) 83 + c*hg

where:
b = 125 for sites with multiple rights of way
b = 723 for sites with a single right of way
¢ - 0.78 if sise is vulnerable to effects of salt spray
< - O for other sites .

Sites which are determined to be susceptible 1o the effects of salt spray may remedy this simation through design or
procedures to minimize the loss of off-3its power.
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DETERMINE THE ESTIMATED FREQUENCY OF LOSS OF OFF-SITE POWER DUE TO SEVERE WEATHER
AS FOLLOWS:

Detcrmine the tota) amount of snowfall in inches which falls on the site in any

year. NOAA data for snowfall are provided in Table 3-3. Label the data used as by.

Determine the expected frequency of "f2+" tornadoes per square mile for the
site using plant-specific data. NSSFC data are also provided in Table 3-3. Label the
data used as hy. )

Det=rmine the expected frequency of storms with winds bhetween 75 and 124
mph at the site. NOAA data are also provided in Table 3-3, Label the data used
as hj.

Determine the expected frequency of hurricanes apd tropical storms with
significant salt spray for the site, NOAA data for sites vulnerable o the effects of
salt spray are also provided in Table 3-3. Label the data used as hy.

Calculate the estimated frequency of loss of off-site due lo severe weather,
§, in events per year.

Use Table 3-4 o determine the Severe Weather Group (SW Group).

.0 attuch.B Py Bev20

NUMARC 87-00
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) ) Table 3-3
SEVERE WEATHER DATAD
1 ) O (2 N 11 S V1 v T ooy 4 520 VA v 1Y Y 1t T 4 0 L
o ] 1] M) an 7] 0 &
ARKANSASNUGLEARGRE. 6 o8 o 0 MRTIELD I (%] um [
ARNORD 1 oS . ) NINE MILE FOWNT ] aooonsy s 0
BEAVER VALLEY & e u 2 NORTH AN " QDT s 0
EELLEFONTE ‘ 0ome o 2 oomEl § QImms n (]
G ROCK POING n Wz (™) ? OTSTRR OB n omme ang 0
EXADWOD ' oS u ] PALIAD® a D0mILS o ?
EROWH FEIRY 4 anas (] ? PALD VERDE 0 ogmms 3 )
TEINSWACK 1 oo an '] PEACTBOTTOM a 0mR s 0
LLee | omslis oo v =Y n QoS X 1
CALLAWAY '] 0.8 am 0 naEN Q s 0 O ]
(CALVERT CLIFPS ) QDT wl ? YOOI BEACH a ooy u 0
CATAWRA § QG on 9 PRAIER AN “ oIy oo 0
Gl H Qs Q ) Qub TS ] Qe s 0
(DMANCTR PEAR ' oy s o RANCD D P VIS u 0
o a amss o ' VR EDD 0 sy o 0
) coorex » oms as 0 RS ) amaw I 0
QISTALIVE ¢ o o » wBd z TS (%) 0
DAVS EEST ' oz it 0 N OHORR 0 oIS Lo 0
DLAZLDCANTON) (] ot (] EANOK g o W0 0
IRESTEN o s om ' oA ) ogm [ ¢
FARLEY 0 aom s 0 SOREUN % age0ms ] 0
e 2 ) us 0 SOUTHTEXAS ' ol an 0
{ramec ) Qo0 ™ ¢ StLLCE ' g e 0
FOT CALEDUN 3 amq ] ] w08 1 LIS tn 0
POXT ST VRAIN ? oy w Y SRRy ' Qo u 0
(e » oms o0 (] SOCERMNG 4 ammn oms 0
GAADGLF 1 amre (%] 0 THRERMLE BLAND ] . om 0
HADDAM NECX 2 S w 8 TROLAN ] azmme - oM 0
RS ) A an 0 TURKEY KT ) (%] w 0
HATcH 0 o um D VEXMENT YANIER » foman (TN 0
HFPCREEK ] (%] 200 0 YOGTLE 1 s @a 0
DEIAN FORNT -] Goma um 0 VATEROD 9 QIR ™ (]
EVARE a o o 0 VATISRAL 10 o Q 9
LASALL o I o ' w2 ] oamone 8 0
LOERX '] s am ’ VP OEX 2 QmEms @ 0
MANE ANKES n o o 0 TRTERROWE » [T a3 0
MoRmY 6 oo o 0 = 0 Qs o 0
i QTN ) an

NOTE (b): NRC STAFF PROVIDED THE DATA IN TABLE 3.3 USING CLIMATOLOGICAL SOURCES
CITED IN THE REFERENCES TO THIS PROCEDURE. NUMARC HAS NOT VERIFIED THE
ACCURACY OF THIS DATA.
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Table 34

SEVERE WEATHER GROUPS (SW)

SW GROUP ESTIMATED FREQUENCY OF LOSS OF OFFSITE POWER
1 } r « &.00K3
2 aoay g r < 00108 ‘
3 s < 4 PLY ]
4 QA3 r'3 4 < 0100
5 010 'y r

Part 1D: Evaluate Indepeadence of Off.site Power System (I Group)

The poteniial for long durasion loss of off-site power evenss can have a significant impacr on siation blackout risk and
required coping duretions. Long durasion LOOP everus are associated with grid failures due to severe weather conditions
or unique ransmission system feanaes. Shorter duration LOOP events tend 10 be associated with specific switchyard
SJearures. Two fearures, in partcular, are of spedal importance: (1) the independence of the off-site power sources
consnluting sthe preferred powser supply to ihe shutdown buses on-site, and (2) the power rransfer schemes when the
normal source of AC power is lost.

Two plant groupings are specified in ihis part for classifying 1he interface of the preferred power supply to ihe safe
shutdown bus: 1112 and I3, The 1112 growp iy characierized by features associated with greater independence and
redundancy of sources, and @ more desirabls transfer scheme. I3 sites have simpler, less denmble off-site power sysiems
and switchyard capabilies. The importance of the site groupings becomes evidens when combined with the potenrial
JSor losing off-site power due io severe and exiremely severs weather. ’

3. 10
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THE OFF-SITE POWER SYSTEM IS IN THE [3 GROUP IF:

M

@

B(1)

A “YES" ANSWER CAN BE ASSIGNED TO CONDITION "A” BELOW,
AND

A "YES® CAN BE ASSIGNED TO EITHER CONDITIONS "B(1)" OR "B(2),
BELOW.

All off-site power sources are connected to the unit’s safe shutdown buses through (1) one
switchyard, or (2) two ar more elecrrically connecied switchyards.

The normal scorce of AC power is from the unit main generator and there are no
avtomatic transfers and one or more manual transfers of all safe shuwdown buses o
preferred or alternate off-site sogrces,

The normal source of AC power is from the unit main generator and there is one
aummatic tansfer and no manoal ransfers of all safe shutdown buses w0 one preferred or
ane altemnate off-site power source.

OTHERWISE THE SITE IS ASSIGNED TO THE ]1/2 GROUP.

Part 1E: Determine Off-site AC Power Design Characteristic Group (P Group)

Site suscepuibilisy to loss of off-site power is separated into three basic groups, based on combinanions of features. The
determining features are: (1) independence of off-site power, (2} severe weather posential, measured eisher by experience
or recurrence intervals, and (3) exzremely severe weather potential. The following tables establish the off-site power
design characieristic group.

A. REVIEW THE INDEPENDENCE OF OFF-SITE POWER GROUP, SW GROUP AND ESW GROUP, AND
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' |
USE THE FOLLOWING TABLES TO DETERMINE THE OFF-SITE POWER DESIGN CHARACTERISTIC |

GROUP.

OFF-SITE POWER DESIGN CHARACTERISTIC GROUP MATRIX

112 STTES ?'L? A,u,'°3 L3 SITES _ \MLKE‘[
N2 peav®

ESW GROUF, ESW GROUP
1 2 3 /& s 1 2 3 4 s
1 n|lrlminlme 1 mln|ln| n|m
$ a ” n{in|mn s 3 D nlnlnln
S 3 ninlrn|nn g 3 nlrn|rn|enlnn

o o

P o n|lrn[rninlmr ¥ nin]lrn|rn|re
5 nifmn|mn » | s r »n]» nlrm

) Table 3-52 Table 3-6a

NOTE: Coastal plunts are susceptible to long duration LOOPS as a result of extremely severe weather
associated with hwiricanes. As a result, planis with otherwise sufficient EDG reliability and
configurasion and lower susceptibility to severe weather cvents may be in a higher coping duration
caregory solely due to the probability of a humicane induced LOOP.

B. IF APLANT IS SUSCEPTIBLE TO A HURRICANE INDUCED LOOP AND HAS HURRICANE RESPONSE
PROCEDURES WHICH MEET THE GUIDELINES OF SECTION 4.2.3 OF THIS DOCUMENT, USE THE
. FOLLOWING TABLES TO DETERMINE THE OFF-SITE POWER DESIGN.CHARACTERISTIC GROUP.

- n




(Page 25 of 49)

calce 700 -DEC-029% Re v:0 aftach.B Py (3 o120

GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC 87-00
OFF-SITE POWER DESIGN CHARACTERISTIC GROUP MATRIX e \(‘a
For Hurricane Exposed Plants O:Yq X ?
e’y -
1172 STTES A o~ 13 SITES (
R 1 ¢ NN e
ESW GROUP ESW GROUP,
1 2z 3 /e s 1 2 3 f4 s
1 n| n| n fn- » 1 n| | r|/ 2| e
> 2| n|e n{r S 1| nl n rzf n|r
G G
3 n|l n|l mlre| e 3 | ()| »} .
: : @
g 4 n| | »n| B » g P n| n| Bl B n
L n| | nf M m 3 nt n| pnf | »

*DENOTES ITE UPGRADE ATTRIBUTED TO IMPLEMENTATION OF FLANT SPECIFIC FRE-HURMICANR
SHUTDOWN REQUIREMENTS AND PROCEDURES WHICH PROVIDR AN RNIANCED 8-HOUR COFING
CAPABILITY UXDER ANTICIFPATED EURRICANE CONDITIONS,

NI : Table 3-5b Table 3-6b

322  Step Two: Classify The Emergency AC Power Configuration

After the likelihood of losing off-site power, iha redundancy of ihs emergency AC power system is the next mosi
importans contribusor 10 station blackout risk. With greater EAC system redundancy, the potential for station blackout
diminishes, as does the likelihood of core damage. The importance of EAC redundancy is reflected in this procedure
ithrough ths uve of four distinct EAC configuration groups:

A - Characterized by highly redundant and independent EAC sources o safe shuidown
equipment;

B -  Having bener than typical redundans and independens EAC sowrces to safe shutdown
equipment;

- Having typical redundnns and independens EAC sources to safe shutdown equipment; and,

- Having the lowest level of independency and redundancy in EAC sources powering safe
shmdown equipmens. .

3-13



(Page 26 of 49)

< Q(c.%‘foo SDEC- 6248 ey 0 Attach B Py ¥t 20

GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC 87-00

Placement in one of the groups listed depends on the number of EAC standby power suppiies available and the number
required 10 operate AC-powered decay heat removal equipment necessary to ackieve and maintain safe shusdown in a
siarion blackous. Overall, the greaier the level of EAC redundancy, the less resmictive are 1he starion blackous coping

durarions and maximum EDG failure rates before longer coping durations are required, or corrective actions become

necessary.

The poteriial for excess EAC power sources 1o be used as Alternate AC is direcsly related 1o the existing level of EAC
redundancy. Since EAC redundancy is an important parameier for determining siation blackour coping duration
categories, EAC power sources relied upon as Alternate AC power sources must noi also be considered when assessing
the required coping duradon.

Accordingly, ike following process preciudes the use of an EAC power source as boih an input 1o determdne the EAC
group and an Aliernate AC source. This process eliminates the poteniial for "double couniing” the value of an
individual EAC power source, both as preventing the siation blackous, and in responding to its occwrrence.

To illustrase this point, consider a single unit site thas has three EAC power wurcu., and needs only one for safe
shutdown. This site can be classified as either a one-ows-of-ihree site (EAC Group A); or a one-ous-of-two site (EAC
Group C) with the third EAC power mﬁz available as a poteniial Alternate AC power source, if it meets the criteria
for Alsernate AC specified in Appendix B.

THIS STEP CONSISTS OF THREE PARTS:

J
PART 2.A DETERMINE THE NUMBER OF EAC POWER
SUPPLIES NORMALLY AVAILABLE;

PART 28 DETERMINE THE NUMBER OF NECESSARf EAC
STANDBY POWER SUPPLIES; AND,

PART 2.C SELECT THE EAC POWER CONFIGURATION
GROUP. .

3-14
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Part 2.0 Determine the Number of EAC Power Supplies Normally Available

A :
Count the total number of standby power supplies (see Appendix A) normally available to the
blacked-out unit's safe shurdown equipment that are not being used at an Alternate AC power source. .
B. MULTI-UNTT SITES WITH NORMALLY. SHARED POWER SUPPLIES

Count the wotal number of dedicated and shared standby power supplies rormally available to safe
shuudown equipmta:eachsimthammtbeinlgusedamAlmnmeACpowcrsmuce.

Part 2.B  Determine the Number of Necessary EAC Standby Power Sopplies

The number of EAC standby power supplies required for station blackous is based on the AC loads needed at each unit
to remove decay heat (including the heas generated by AC-powered decay heas removal systems) in order o achieve and
mainain safe shuidown with off-sizte power unavailoble.

The nwnber of EAC siandby power sources necessary 1o operate safe shurdown equipmens may be less than that required
Jfor LOCA loads.

The number of necessary EAC standlry power sources should be determined by accounting for the individual safe
shuwdown loads, or inferred from the site’s dasign basis for operating Class 1E AC equipment withour off-site AC

A
Count the wtal number of EAC sandby power supplla(.:mﬂ'y' 10 operate safe shutdown equipnnfngmr-'
' WGQ“ On A o un‘l't' bacis
'\"‘a((ow‘lnjn loss o€ ofider? per erra +a JEA q..q_o_g
B.

CmmwmdeACmaymwpﬁammopemszfeshumwnequipmq:duﬁug-
a-satien-biackur forabh unin-at-be-sie— Cal{gyy | E q loss O‘F 5E= e powe®

per(e_rro.‘(‘ﬂ JIFERF H-4-03

3. 15
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Part 2.C  Select the EAC Power Coafiguration Group

o

0y
USE THE TABLE PROVIDED BELOW TO SELECT THE EAC GRQUP: C ¥ 4
QTEZ f; Fr
Table 3-7 J
SHARED AND DEDICATED e
EAC GROUP SUPPLIES NECESSARY SUPPLIES AVAILABLE
FOR SAFE SHUTDOWN
A 1 3 DEDICATED
A 1 4
B 2 s
B 2 4
c 1 2 DEDICATED
c 1 3 SHARED
. D 3 F
D 3 s
D T2 3
D A 2 SHARED

. Dedicatsd ~ for EAC standby power supplies not nermaily shared with other units
at a site .

Shared — for EAC standby power supplies in which some number are normally
capable of providing AC power te safe shuoldown equipment st more than one
unit at = site_comcamrently—— pev Eerrafta yFA H-4-02

® I any of tha EAC power sources are normally shared amoag calts at a muwiti-onit
site, this is the totsl wumber of shared and dedicatyd sources for thoss bmits at the
site. ’

3.2.3 Step Three: Determine The Calculated EDG Reliability

The uniz EDG reliability is used in conjuncrion with the size’s cff-site power design characteristics (i.e.. P1, P2, or P3).
and the EAC configuration (A, B, C, or D) to determine the unit’s required station blackous coping duraision. The unit
EDG reliabilisy is caleulated by averaging the individual EDG reliability for tha last 20, 50, and 100 demands for each
machine. However, if the total number of valid demands is less than 100 (e.g.. newly licensed plant, EDGs which have
undergones iniensive maintenance or a reliability requalificarion program), the EDG reliabilicy over the last 20, and ihe
last 50 if available, can be averaged and compared 1o the evaluation criteria in Section 3.2.4. If the unit's EDG
reliability over 1he last 20 demands is > 090, or > 0.94 over the last 50 demands, then ths unit may select an EDG
warges reliability of cither 0.95 or 0.975 as detailed in Secrion 32.4. )
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The objective of the three-tier approach 10 reliabiliry measurement is 1o provide greater depih of understanding regarding
reliabiliry irends. The 20-demand sample set is the moss volatile, and offers a very sensilive indication of EDG
performance. Since this indicator moves with each incremenial failure or success, it is nos considered a reliable measure
of long-term performance. Similarly, the 100-demand sampie set offers a long-ierm rrend indication, while providing
limited insight 1o recent rends due 1o data smoothing effects. The 50-demand sample set bridges ihe rwo indicaiors
while also providing an intermediate level. Taken 1ogether, the set of indicators provides a fairly complete picture of
EDG reliabilisy. I Sl

~ ¥ . \.k

Z3RV,
’ pee

DETERMINE THE CURRENT UNIT EDG RELIABILITY: d

0)) CALCULATE THE MOST RECENT EDG RELIABILITY FOR EACH EDG BASED

ON THE LAST 20, 50, AND 100 DEMANDS (U DEFINITIONS

AND METHODOLOGY CONTAINED IN SECTION 2°OF THAT DOCUMENT OR
EQUIVALENT).

@ CALCULATE THE NUCLEAR UNIT AVERAGE EDG RELIABILITY FOR THE
LAST 20 DEMANDS BY AVERAGING THE RESULTS FROM (1), ABOVE.

Nt

CALCULATE THE NUCLEAR UNIT AVERAGE EDG RELIABILITY FOR THE
LAST 50 DEMANDS BY AVERAGING THE RESULTS FROM (1), ABOVE.

CALCULATE THE NUCLEAR UNIT AVERAGE EDG RELIABILITY FOR THE
LAST 100 DEMANDS BY AVERAGING THE RESULTS FROM (1), ABOVE,

3.2.4 Step Four: Determine Allowed EDG Target Reliability

The minimum EDG reliability should be targeted at 0.95 per demand per EDG for planss in EAC Groups A, B, C, and
0.975 per demand per EDG for plants in EAC Group D. These relichiliry levels should be considered minimum warget
reliabilities. Eack plant skould establish an EDG Reliabiliry Program as owlined in Appendix D to this document:
Plants which select a targert EDG reliability of 0975 should utilize this target level in their reliabiliry program. If the
diesel generator performance falls below the targe: reliabilisy level specified. action should be taken through an EDG
reliabiliry program such ay set forth in Appendix D 1o restore the warget reliability level,

The unit EDG reliabitity for the last 20, 50, and 100 demands calculated in the previous step provides the allowed wrget
reliability used in determining minimum required station blackour coping durations in she next siep.

3-17
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ALLOWED TARGET RELIABILITIES ARE DETERMINED AS FOLLOWS:

n COMPARE THE CALCULATED AVERAGE NUCLEAR UNIT EDG
RELIABILITY DETERMINED IN SECTION 3.2.3 TO THE CRITERIA BELOW:
LAST 20 DEMANDS > 0.90 RELIABILITY
LAST 50 DEMANDS > 0.94 RELIABILITY
LAST 100 DEMANDS > 0.95 RELIABILITY

@) [F THE EAC GROUP IS A, B, OR C, AND ANY OF THE THREE
EVALUATION CRITERIA IN SECTION 1.2.4, STEP FOUR, PART (1) ARE
MET, THEN THE NUCLEAR UNIT MAY SELECT AN EDG RELIABILITY
TARGET OF EITHER 0.95 OR 0.975 FOR DETERMINING THE REQUIRED
STATION BLACKOUT COPING DURATION. IF THE EAC GROUP IS D, AND
ANY OF THE THREE EVALUATION CRITERIA IN SECTION 32.4, STEP
FOUR, PART (1) ARE MET, THEN THE ALLOWED EDG RELIABILITY
TARGET IS 0.975.

-~

(K)) IF THE EAC GROUP IS A, B, OR C, AND NONE OF THE THREE
EVALUATION CRITERIA IN.SECTION 3.2.4, STEP FOUR, PART (1) ARE
MET, THEN 0.95 SHOULD BE USED AS THE RELIABILITY TARGET FOR
DETERMINING THE REQUIRED STATION BLACKOUT COPING
DURATION,

ADDITIONALLY, IF THE RELIABILITY IS LESS THAN 0.90 BASED ON THE
LAST 20 DEMANDS, THEN ACCEPTABILITY OF THE COPING DURATION
RESULTING FROM USING 0.95 MAY REQUIRE FURTHER JUSTIFICATION.

IF THE EAC GROUP IS D AND NONE OF THE THREE EVALUATION
CRITERIA IN PART (1) ARE MET, THE REQUIRED COPING DURATION
CATEGORY CALCULATED IN STEP FIVE. SECTION 3.2.5 SHOULD BE
INCREASED TO THE NEXT HIGHEST LEVEL (LE., FOUR HOURS
BECOMES EIGHT HOURS; EIGHT HOURS BECOMES 16 HOURS).

3-18
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3.2.5 Step Five: Determine Coping Duration Category
USE THE TABLE PROVIDED BELOW TO DETERMINE THE COPING DURATION REQUIREMENT IN
HOURS:

Table 3-8

ALLOWED EDG REQUIRED
OFFSTTE POWER EAC GROUP TARGET RELIABILITY COFING DURATION

GROUP (From Sectlon 13.2.2) (Per Demand) CATEGORY
(Frem Section 3.2.1) (From Sectica 3.2.4)

0.950
0.950
0.950
0978

Pl
P1
P1
P1

onw>
&

0950
0.950
0973
0.950
0950
0975
0978

F S S

0.975
0950
0950
0975
0.950
0.950
0.975
0575
0.950
0950
0975
0973

S ON00 Gy 00 OO0 B M OO B

IIITIIYYIIII YNNI
DUNMAQCARwE»»>» DOTNOHND>

* Denotes site npgrade attributable to implementation of plant specific pre-hurricane shutdown
requirements asd procedores which provide an enhanced copimg capability onder anticipated
burricane counditions. »

3.2.¢ Required Action

Step Five (Section 32.5) ylelds one of 1he four coping duration categories discussed in the NRC Staiion Blackout
Regulatory Guide 1.155: rwo hours, four howrs, eighs hours, or 16-hours. Plants in the eight and 16-hour caregories
should undertake actions o reduce risk consistent with NUMARC Siation Blackout Initiarive 1.

THE FOLLOWING COURSES OF ACTION ARE AVAILABLE TO REDUCE THE ASSESSED RISK OF

3-19
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: STATION BLACKOUT:

(0)) IMPLEMENT ACTION TO REDUCE THE REQUIRED COPING DURATION TO AT
LEAST THE FOUR HOUR CATEGORY BY:
@ REVIEWING PLANT-SPECIFIC WEATHER DATA;
) MODIFYING THE SWITCHYARD TO CHANGE THE I-GROUP; AND/OR,
© MODIFYING THE PLANT TO CHANGE THE EDG
CONFIGURATION; AND/OR,
@ IMPROVING EDG RELIABILITY.

@ INSTALL OR UTILIZE AN EXISTING ALTERNATE AC POWER SOURCE THAT
MEETS THE CRITERIA PROVIDED IN APPENDIX B.
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pﬁ/{ . Francis W Etze! To: John F Ankney/FirstEnergy@FirslEnergy
: ) . cc: Kevin J Lynch/FirstEnergy@FirstEnergy, Sum T
Al s T 03/31/2003 09:09 AM Leung/FirstEnergy@FirstEnergy

[ ) Subject: Re: Loss of offsite power frequency[s)

John,

The grid related loss of offsite power frequency is 3.16E-02/ yr (or 1 in 31.6 yrs) al Unit 1 and 2.31E-02/ yr
(or 1in 43.3 yrs) at Unit 2. These are lhe plant specific values based on operaling years and actual
occurrences (1 in 15.8 yrs for Unit 1, 0 in 9.93 yrs at Unit 2). If you wanlt an overall industry value it is

2 71E-02/yr {or 1 in 36.9 yrs), which is based on EPRI Technical Report 1000158, "Losses of Off-Sile
Power at U.S. Nuclear Power Plants - Through 1999", July 2000.

Bill
John F Ankney
John F Ankney To: Francis W ElzeIlFirler}ergy@Firlenergy. SumT
03/30/2003 09:32 PM cc: KL:vLilr? ?Jlilyr:ﬁrl]:i:'g;{gzs;%lgigénergy
Subject: Loss of offsite power frequency
. Genlleman,

1 am responding to CA-02-07114-01. | need to know the grid related loss of offsite power frequency. An
analysis in EM 30633 stated this to be once per 100 site years. Is this correct? It would be appreciated if |
could have the response by Wednesday 4-2-03 so that | can meet my Corrective Action due dale. | am
presently on the back shift for 1R15.

Thank you,

John
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Douglas L McBride To: John F Ankney/FirstEnergy@FirstEnergy
cc:
03/31/2003 07:28 AM Subject: Re: Diesel Generator ReliabilltyE]

As per the Station Blackout program, | keep a database of EDG start demands, load demands, start
failures and load failures. Per the SBO program we are required to keep above 97.5%. Obviously, we
respond to any failure and make "prevent recurrence” corrective actions if they occur.

As of today, for Unit 1, over the last 100 unit start and load demands | am counting two failures. One was
the seized river water pumps. This is not really an EDG failure, but the EDG could not have ran with no
river water. The second is when the 4 kv bus undervoltage relay locked up and prevented the EDG from
loading during the LOOP/SI test. Again, not an EDG failure, but it could not have loaded.

As of today, for Unit 2, over the last 100 unit start and load demands | have nao failures.
The BVT number is 3BVT 11.36.2 if you want to review il and it is on my shelf above my desk.

DLM
John F Ankney

John F Ankney ' To: Douglas L McBride/FirstEnergy@FirstEnergy

. cc: Kevin J Lynch/FirstEnergy@FirstEnergy
03/31/2003 01:37 AM Subjecl: Diesel Generalor Reliability

Doug,

| am presently performing a calculation where | need to know the reliability of the safety Diesel generators.
Unit 1 UFSAR gives a reliability of 0.99 along with the basis. | cannot seem to find the reliability of the Unit
2 DGs. Do you maintain a data base of lhe times the DGs do no! start when lested? Is there special
maintenance done to assure reliability?

Could you please respond io the above questions by Wednesday 4-2-03 so that [ can answer a CA?

7

\

\

} Thanks,
| John
\
\
|
|
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A review of diesel generator power and control circuits' separalion by fire area has been
conducted in accordance with IOCFR50 Appendix R to ensure that a single fire’ will not disable
both Emergency Diesel Generalors. As a result of this review modifications have been made to
the original diesel generator control circuits; and cables and equipment core have been
relocated to bring the diesel generator circuits into compliance with Appendix R. The
modificalions included relocation of Emergency Diesel Generator-2 differential protection relays
and fuet transfer pump relays, rerouting of Emergency Diesel Generator-1 and -2 field flash
cables, and installation of isolation relays and circuit breakers to disconnect non-essential
engine controls in the event of fire-induced cable faults in the affected circuits.

With these modifications at least one diesel generator will remain unaffected or recoverable by
operating procedure, in the event of an Appendix R design basis fire.

8.5.2.2 Diesel Generalor Starting Reliability

The diesel generator set is capable of starting and accepting loads with a 0.99 reliability at the
95 percent confidence level. A diesel generalor target reliability of 97.5 percent has been
designaled in accordance with the NUMARC 87-00 document enlitled "Guidelines and
Technical Bases for NUMARC Initigtives Addressing Station Blackout al Light Water
Reactors”.®? NUMARC 87-00 has been endorsed by the NRC as an acceptable means of
satisfying the Station Blackout Rule - 10 CFR 50.63. If diesel generator performance falls below
the target reliability level specified, actions will be taken lo restore the target reliability level in
accordance with guidance contained in Appendix D of the NUMARC 87-00 document.
Furthermore, the diesel generator is designed for nuclear power plant service and has included
in its system certain redundant subsystems and highly reliable components.

The diesel generator sels were given a 100 start test at the factory. If any two failures had
occurred, the test would have to begin again. However, only one failure to start occurred on the
first attempt for the first diesel generator set due to a pinion abutment, and no failures occurred
on lhe first attempt for the second diese! generator set. N

Preoperational tests involved fast start and accepting loads per the diesel loading sequence
described above, Also, at least once a month, one set will be started manually, synchronized
with the system, and run for a period of time furnishing rated power to the system.

It is concluded thal the diesel generalors will start and accept loads based on design for nuclear
service and load data given to the vendor. The diesel generator sets have been tested at the
factory to demonstrate the 99 percent reliability as described above and further to start and
accept continuous load and 1/2 hr load rating.

To ensure electrical starting system integrily, the diesel generators are periodically started and
exercised in accordance with IEEE Std. 308-1971.%? (Refer to Table 8.6-1).

X))
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L vs#Ec‘rroN REPORT CONTINUATION'

4 soio 3y mcu -von ‘ ' Sy

O FINAL REPORT,
& TRIP REPORT NOJ_ “ SHOP QUALITY CONTROL"

CLIENT PN . > ‘ o ¢,‘,\,"'
Diguemmo Lignt Compury . R 7% 250
__Flectronotive liivision of Gemeral Mctors Corporation’ L L W-'ﬁ oAk

-_!

FOR FULL HEADING. SEE QCD-10; ] o H i
W i

WHEN R!rhumna TO n:conos cchxl:D ou TENTE wnrNEastD t Llaf ay l.th Nu:..uus suowu ou oco 10I vi{L v

i v
,I

On May 25, ior cl4ant personnel headed by Hr. ‘Ton DeVos. net: with tho. vendor b3
personnel and Mr, C."N. Watson, District Chief Procurecent’ Quality: GontrolnDivision'
of Stone and Webeter Enginsering Corporation for ..he purpc.le or Hitnessing' 5% .
procedure on tnit #2 of this order. “Z

Teste were conditoted in accordanco with the vendor'a mgi.neering test inatruct.ions
#41o Revigion D.dated 12~1-71. We understend.these instructions had prsviausly bden. .
submitted snd approved by Stone uad Webster, . 07 o UL o

X Test ~esults were satisfactory.both to tho client and. Stor.e and Webster peraounel
A test dgta to be documented. and ‘presented to the assigned- inspector prior to o
reolease for shipmeat. Tha vartion of the test proceduro witnessed included load testing
(1/3 load Tun for 1/2 hour - 2/3 load run for 1/2 hour and full load run for' 1'hour
minimm), and Teliability proof temts of 100 consseutive stma. e :,, S

w

Note: Prior to composition oi‘ this report, ve understnnd tba.t the vendor has nhipped |
both units to the -jobsite without notification to this department of their imtentio-s. |
Consequmtly no final inspectlon of the units can be made by this daepartment of Stone
giud Wobster and no supporting documentation was made aveilable to the P.Q.C. inspector
asslgnod.
e wgr have no assurance that the sslsmic requirementq have bsen met nor can ve
provide any assuranco that documentary requiramente have been meb. The vendor's Mr. Klatt !
was well aware of our intent.
With this report, we therefore close cur file unless otherwlss ndvised.
The testing on unit 2 was witnessed by Mr. C. N. Watson, Digtriot Chief P.Q.C. f
_Divigion end this rej<it was wratteam by Pete Schroetex. :
|

) = ;'7/7_3 y,)ﬁ}}/wy/ )E/.é",é(
Z, _;éba«w-wv ??e,ww/ Mc&cﬂ‘id/zéf(é/m O~ Ny, P
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FenGNES T TEST INSTRUCTION - E\&EF'“”’—

"May ‘22,
ELECTRO-MOISYE DIVISION -—U._...'._--____._

B - CENLRAL MOTURS LOHPORAYION ‘B‘)_Ilé . SUPERSEDES . - T
) LA GHANGL ILLINOIS N - W

12 Braal

TRSTING MODEL Y99 GENERATING PLANT UNITS S e " T

SUOIECT

A LETSWGOILS

S /3 18 ¥ Y 1 1 ELLS N e et e o e s b e oo e
PART NOS AITLCTED s ' -y

Al-1018, Al-1097, AI-1518, A1-18063, ATI-1953, AI-20n61 - . . ‘.
ET1-288 oo S
. . EN5-1004%, LML-10L1, FMO-104, FEMS~1018 : '

Fo 17724

calc.T100 - DEC-024§ Revio_ptach ¢
Untat | &0 GTests JFA 4—-7-03

— e — ——

P 3 o€4

5 3 6

gv—177 micrst i lm Rall Bv~Il 4

The =ubjert units are desipned Tor nuclesr power plant emevgency stundby service
which requlres o high depree of rellobility. To meet this reguirement, these
unily re desippee with certain redundant sub -gystems and highly reliable
cemportents and requite 3 dearee of testiag not vemmon tc¢ other uniis.  Yhe

I porpose of this (nstiuctien 1s to.define this specidl testing and does not

o ranae) oany less Strinpent test requiremcnts that may ne applicokle to components
i used 10 these medels or dees this instruction take the place of goed manufact-

Wl e
LR

0

regquitod o produce guality products.
The sequence nr o crder of Larrying oul tests  the detai) methods used and the ’

pluaie er lecarion wondocting the tests e Jeft to the discrecion of the
Gualiry Coprreedl Depaiment .. !

¢ Doplacering Spelsiization Peloases must he consylred for actosl equipomeast
supplied on cach order ond -my special testing that mav be required,
The Inscru tions are sét forth in ten parts as follows:

o o [ = Prestart fonpection

i Pary LT = Suatac Lhock ot Alarms
| , .
Pare 1311 ~ First ZLart

1

. .
SYE, EODII Q. ID. NO. MAJOR MINCR UNITt 2. 0. 1

v7 | EF- ECA2| G | 2=t 1 Ipvk |
i ?|7°9‘ '

et e T T e e T USSR SRR IS
RS i Patr ' HoroQ i Falg AP ECTET O : LHANGLD BY AFPNOYILD
Doroeedy geaet 0 oae V4 e LAl
0 [} . .
) ; ; . | .
. U SN e e mraeenal d e i eh e = . l I L L T i et T i
tiarie ¥ Wld J 0
. CNOINLLERIYNG "IST !INSTRUCTION . MO oo v oo PAGF . e —
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PART V1 - T0AD RUN (Contlirued)

I
!
{
5. Chec: pcwaer €. T  conmect ions with RVAR lnnd]nb. . L
. . . . . ‘.
6. Check and record 1ul) speed no foad and tull specd {full loud. . ' %
' 4

i

!

t

7. " Verify wich all syatems -and ctreocvits Junctlendng that enplne
- - will start and accept load. ’

’.;

B.. Check and record time stary signal te whern. full speed and voliage [frst M)
. reach raded values. With 2 pormal emerpency start gequence, this time
‘. MUST NOT cxcved 6 scconds. 11 more than 6 seconds are raguired, check
o . all uimo delay relays ard rceset as necesdary to meet the 6 second
‘ specifrcarion-

'“a
3

'

9. Run ‘!vm B. slmnl-r:ng a pinjon ubuytment, requiriang a gecond start, ) "
Tire . rated specd ond voltape MUST XOT exceed 10 seconds. Excessive

time vegu.res that the timing reluvs assoclated with the secund starc
be chezked und re-dimed as necessary to mezt the 10 second requirement .

ol st A Lot gt

01344

PART VI1 - RELJABILITY PROOF TESTS - N

1. - With ¢enirals ser in Automatlic mode, unit must cluit and dccept load
100 ¢ensceutive rimes. No control adjustment are Lo be sade during these

4.
. LeETS - ’ . g
i P ‘ ' L
. r

Achaalso

a. Start §i1gnals opproximately every 5 munures.
. b Loaded portion of each cyrle 1 minute dJuraiion mintmua. ' ) -
<. Chetk and tiverd ime tram start srpnal (see Pavt VI, B) tor stares ;ﬁ
. 1 thrzugh 5, 25th, 50th, 75th and Y6 threugh 100.

In additicn, record vame required Lo reach r2ted apeed and voltage (D)

: vhenever o ébutment Jd=2QUIs La
i ' : a7 2
. - d Mako starts 1 - 90 with preterrcd start switsh SCS tn the No. 1} s

X pititien  IThe 51 - 100tk starts an the ¥.. 2 pestrion. -

. 14

; . .

, - Ondy 2 ubutments oo & stagle moter set are permitted during 100 (DY

l RULCEESILyY SLarting wllcumpis 1! this (imit 15 exceedad, Itup

the test and starl over «iter cticetbing necessary corrections Lo
eltmlnare rhe sbutment probiem

e Ar least cnee during Lhils series of tests caglne must ncou be starrced
lor a4 perind ol nck less than 12 hours durinpg which the tmmersfon
heuter must tunct ton and maintain oll temperature above LOTE wetting.

2. A "rutlure” during the Reliability Proct Tests 1s any Tatilure of che unit
to reach roted specd and volrage within 10 secends afrer the stare signal.
The normal tunctisoing of back up systems and the yesulting alarms do not
constitwte o larlure tf the 10 5&anq speed/vollage tequirement Js'mcc.
1Y & wnit exceeeds the T0-sercnd limit durdng any start, record time to B ¢S)
ratgg speed ond voltage 1o that Start and jcason foc talluve. -

f——re

3YS. Cpe tQ. ID, vO, MAJOR UINOR uNilY
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L DA PART V1I = RELIABILITY PROOF TEST |
. 3 — —
- % e st \H-ﬁ"-( 703
e 2: {Cant inued) UVH'W# / Ebe o ! 3 )
7.“ . The Reliabtliry Preoaf Tekls nay bLe mrerrupted for the replacemcat of a
Jalled o muapert paoet and the tests contioned VYremw Laar poany JF the
part beiny replacad has pot cavsed a “tatlure” as delised abave-

A1y replacement part must be properly p:e-q-mllftu' o the' sacislaction
of the Quality Corrrol Departuent

atl to complarve “Test 1 obove, necessary renairs and

3. Stiould umat 1
are to be mude and cthe tust repeoted as tollows:

v Iy
o | modilications

- /.
a. Falluge ccturs during starts J=50. Siart over with starc 1 again.

§?ﬁ' b. Fallute accurs during starts 51-100.

(1) Fairleed device 1% tn starr 2 centrel clveuwlt oml hog no cennection

; wn
. with start 1 circuit ar is ig connection with no " two bank of
%ﬁ I BLariers. Ste¥r Over at start S51. . -
3 ’
e
é? ™M (2) Fatled device v & part coon,n ta bolth stait systems or lIs
_ﬁ; i nov yedundant.  Svary ov(r with stort 1. -
3, -
o1

o PART VI — PRE-SULFMERT LOAD' Rui

4 .
ﬁtﬁ 1 Run unit 2¢ rared losd fur 1/2 hour minlmom
| -
fR 2 Yead unat uncid rark 18 agalnst step and iecsrd ou.por of this conditfon.
v
’ PART 1X = AF1ER LDADING XN ;vun') .
1. Bar enpgine Sver and 1nepesr each poue: cooenbly Iof, bionen ilige, wel

"pLBLCL frown, s.Tred ianersy et y y . ) o
. E_ $YS. CODL, A, ip, 1O, mu&n' MiNO?, unnl P o._1
2 (=crk peneratc: slip sangs- L. - - - 1
_ CAElS (EEct/2l P (2200 |2 ] //j
' } Choik bor wataer, lube 511, tuol o1l 2r enhavst leaks. 2:207%- 5, 0
: . ’ T FLT4 IS
“. Cheok Ting goar ang Brariey md 18 pxnx~nb for chipped ot broken recth.
FaRT X - FREPARATION FOR SHiPMhNT
' U Bemivee glt tesr yumpers andtexlernal power coonccetions
; . o J0.0

2. Check all eilectirical  crunections ta insure that all counection are tight

3. Dicss o rabinees should be clanz2d tightly and ail panels amd cover
. plates must be in place

4. Dratn enpine cncixnu systen, Hnunersion hicote: and hoat exchanges s.
Drain lube olt wvcolir ccee. Do net geinstall dealn plups and DO SOT
seal drain .peniugs. Drain plugs are ta be “shipped lovse™ aboard cheds

renpecfive unlts.

) Diatn fuc) l:om Suction SITaINer= Remove wnd deap the scrainer

é¢lement oned teinactal),

FT1 #lu Pape 10
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% APPENDIX "B" .
e
;? . Report of IREE/PES/NPEC/SC5.2C Mcetinpg )
Y September 20, 1973

Reliability Testing of Diesel-Cenorator Units

JB-20

Task Force S5C4.2C is responsible for developing the qualification
testing requirements that will be included as a revision te IEEE
387, "Criteria for Diescl-Generator Units Applied as Standby Yower
— Supplies for Nuclcar Power Generating Stations". This meeting on
September 20, 1973 was called specifically to initilate the develop-
ment of an IEEE position on reliability testing for diescl-generator
standby power supplies. 1In particular is the desire to develop z
testing proccdure, other than 300 successive starts, that will be

acceptable to the AEC. 8

At the beginning Hr. Faust Rosa of the AEC explained their proscn~
position and requircments for recliability testing. They heve relaxed
on their requirement for 99% reliability with a 957 confidcnee factox
and apparcntly are no longer looking for statistical numbers 25 a
means of verifying reliability. They have accepted the Zion quali-
fication tests and have a Repulatory Guide under preparation vhich

will be similar, Thesec tests arc as follaws.

.

1. Margin Tests
This test must demonstracte the capability of the unit to carrcy
1157 of the plant design emergency load and also the capabilicy J
to start a motor 1/3 larger than required by the plant desian, :

vhile the unit is carrying 507 of its rated load. .This test
must be performed twice for each unit and may be done at the

factory or in the ficld.
2, Reliability Tests Defore Criticality

100 start and load tests with no more than onc failure are
The starts must be cold szarts, and the loading

; required,
| must be to 50% in 30 seconds and held at S0% until temperature
| equilibrium,
- L/
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1. The UFSAR? o K
2. Technical Specifications? r.S
3. Design Basis Documents? a ®
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6. Emergency Procedures?* O M.
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9. Other Plant Procedures?* 0 M
10. Equipmeﬁt Setpoints?* O B
11.  Other BVPS Calculations? O ™
12, Vendor Calculations? O

13 Other VTis?* ] §
14.  Equipment Specifications? m| ﬁ\
15. Procurement Specifications? a )ﬁ]\
16.  The Fire Protection Safe Shutdown Report? O %
17. The EQ Program? |

18.  Any other Design Basis documents? O §~
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