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1.0 Background/Objective:

11

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

2.2

2.3
24

2.5
26

2.7
2.8

2.9

210

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.

10CFR50.63, “Loss of all Alternating Current Power” (Station Blackout), June 21,
1988.

Regulatory Guide 1.155, “Station Blackout”, June 1988.

EM-30633, "Station Blackout Issue — NUMARC Initiatives” response dated 4-18-
1988.

Condition Report CR 02-07114, "BVPS Coping Analysis Should be Calculation
(Not Engineering Memorandum)” dated 8-27-2002.

E-mail Francis W Etzel to John Ankney 3-31-2003, Grid Related Loss of Off-site
Power Frequency.

E-mail Douglas McBride to John Ankney 3-31-2003, Diesel Generator Reliability.
NRC letter dated November 23, 1990 to Duquesne Light Company, “Safety
Evaluation Related to Station Blackout”

3BVT.36.2 Issue 1 Rev. 1 dated 12-20-2002, “Emergency Diesel Generator
Reliability”

Unit 2 UFSAR Rev. 12, Paragraph 8.1.2,"Transmission System”;, Paragraph 8.1.3,

- "Interconnection to Other Grids”; Paragraph 8.2.1.1, “Transmission Network”;

Paragraph 8.2.1.2, "345 kV Switchyard"; Paragraph 8.2.1.3, “138 kV Switchyard”;
Paragraph 8.2.2.1, “(Off-site power) Availability Considerations”; Paragraph
8.2.2.2, “Off-site power) Stability Considerations; Figure 8.1-1, "Bulk Power
Transmission System Unit 1 and Unit 2; Figure 8.1-2, “Electrical Interconnections”;
Figure 8.3-1,"Main One Line Diagram”.

Method Of Analysis

3.1

41

The method of determining the SBO coping duration is shown in Section 3 of
NUMARC 87-00 (Attachment B).

DESCRIPTION OF COMPUTER PROGRAM

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 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, 10CFRS0.63.

7.2 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.

7.3 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 Vailey, the ESW

Group is 1.

7.4 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 multiple 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 o 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 number 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. On Unit 2 2EGS-EG2-2 was tested
for 300 starts. The diesel generator successfully passed the 300 start test. A total
of 272 valid start and load acceptance runs were made from warm standby
temperatures with only one failure to meet the acceptance criteria. A total of 30
valid start and load acceptance runs were made from normal operating equilibrium
temperatures with no failures to meet the acceptance criteria. Per the purchase
order 2BV-230, no tests were run on the other diesel. Therefore, the diesel
reliability was 0.996. 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




(Page 8 of 45)

Beaver Valley Power Station
Analysis 10080-DEC-0246 Rev. 0 Page 8 of 8

Compiled by: J. F. Ankney JFA Date: 04-07-03 _ Verified by: P. W. Dearborn p@ Date: 9‘[3[@

14

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.

7.11 Step Five Page 3-19: Determine Coping Duration Category. Using Table 3-8 on

Page 3-19 for off-site power group 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 Results

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

10. RECOMMENDATION

10.1 None
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NUCLEAR UTILITY GROUP
ON STATION BLACKOUT

SUITE 800
1400 L STREET, N, wW.
WASHINGTON, O. C. 20005-3502

MEMORANDUMHM TELEPHONE (20Q2) 371-S700

October 24, 1988

TO: NUMARC 87-00 Seminar Attendees
FROM: Michael Childers, NUGSBO Chairman

SURT: 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 Appendix F documents replace
the ex;stlnq-Appendlx F currently: found in NUMARC..87-00, while
¢ -the Questléhﬁhﬁﬁ .Aﬂ§%ér§“documenéFserves to further’ defihe and
. interpreét: hbw the-statlon»blaqkbut rulé may be’ satisfied through
" use of thé NUMARC 87=00’ document.- Items found in the errata .
. .:sheet ‘aré to be lncorporated 1ntouNUMARC 87~ ~-00 and the génerié
: response forﬁhts have begn determined by thé Staff to be an N
:‘.acceptable means of complylng with the response requlrements of
the rule, 10- CTF.R. §50.637%F .

Pleaéé”fééi‘fféé%t6icail'with:any questions you may -have.

1/ The semfnars were held on May 25 and 26 1n Washlngtbn,
D.C.; on“gune 1 @nd 2 in-Dallas; and on June®15 and 16

R L.

R ¢ in San.Fraticisco.
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OCTOBER 1988

Errata to NUMARC 87-00

1. P. 2-7 - Section 2.5.1, should read:
®Sources of expectéd PWR and BWR reactor coolant inventory
1oss include (1) normal system leakage, (2) losses 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 conﬁitions are not expected to result

in core uncovéring for a PWR or more than a momentary core
unéovering for a BWR in the foué—hour time perioad.
Therefore, makeup systems in addition to those currently
available under blackout conditions are not expected Fp be
, required. As a result, it i; 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.
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Errata to NUMARC 87-00
Page 2

P. 2-14 - Section 2.7.2(3) - insert the following sentence
before the last sentence:

vAdditionally, 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."

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."

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

read "P1".

P. 3-13 - Table 3-5b - matrix location (SW2, ESW2) should

‘read "P1"; matrix location (SW2, ESW3) should read "P2*".

P. 3-13 - Table 3-6b - matrix location (SW3, ESW3) should

read "P3ix",

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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Errata to NUMARC 87-00
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 beginniﬁg with "Shared" -
delete: "concurrentiy“. .
13. P. 3-17 - Section 3.2.3 - clarify item (1):
"(1) CALCULATE THE MOST RECENT EDG RELIABILITY FOR EACH EDG
BASED ON THE LAST 20, S0, AND 100 DEMANDS (USING DEFINITIONS
i+ AND METHODOLOGY CONTAINED IN SECTION 2 OF NSAC-108 OR

K

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 87-00

3. REQUIRED COPING DURATION CATEGORY

3-1 PROCEDURE OVERVIEW

This section provides 2 methodology for determisting the required station blackout coping duration.

3.2 PROCEDURE

Five sieps are provided for determining the required coping durasion category:

Step 1

Step2

Step 3

Seep 4

Seep 3

susceptidility to losing off-site power labeled P1, P2, and PJ.

Classify the EAC P Sugply § Confi .
The redundancy of the emergency AC power system is evaluvated and classified
among four available groups labeled A, B, C, and D.

D ine the Calcnlaied FDG Refiabili
The curent EDG reliability is determined consistent with NSAC-108 criteria

D e the Allosed EDG T Reliabili
Based an current EAC reliability, a method is provided for determining an acceptable
EAC target redizbility.

D ine Coping Durarion Requi
Based on the allowed EDG target reliability determined in Step 4, a coping duration
category is calculated.
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GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC §7-00

3.2.1 Step Omne: Determine The Off.site Power Design Characteristic Group
The objective of this firs siep is to distinguish berween sites having particular susceptibilities 10 losing off-siic power
dus to plant-censered, grid-related, and weather-relaied evenes. Three off-site power design groups are provided:

Pl - Sites characterized by redundant and independent power sources that are considered
Lesy suscepible o loss as a result of plaru-censered and weaher-ininiated events;

P2 - Sites whose off-site power sources are less redundant or independent, or thai are more
suscepiible to extiended off-site power losses due 1o weather-initiated eventy or more
frequent losses dug to plans-centered events; and,

P - Sites whose off-site power sources are (1)} least redundans or independenr combined
with moderate severe weather potential, (2) most susceptible to extended off-site
power losses due 10 weather-initiated or grid-related evenss, or (3) susceptble 1o

grid-related events,

These categories are provided by the Siaff in the draft station blackout regulaiory guide and are designed 10 be muually
exclusive, Further discussion concerning independence of offsite sources is provided in Secrion 33.4.

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

CHARACTERISTIC GROUP:
PART 1 A DETERMINE THE SITE SUSCEPTIBILITY TO GRID-RELATED LOSS OF
OFFSITE-POWER EVENTS;
PART 1 B ESTIMATED FREQUENCY OF LOSS OF OFF-SITE POWER DUE TO

EXTREMELY SEVERE WEATHER (ESW GROUP);

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

PART 1.0 EVALUATE [INDEPENDENCE OF OFF-SITE POWER SYSTEM (I GROUF);
AND,
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GUIDELINES AND TECHNICAL BASES FOR NUMARC INTTIATIVES NUMARC 87-00
PART LE DETERMINE OFF -SITE AC POWER DESIGN CHARACTERISTIC GROUP
(P GROUP).

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

Grid-related loss of off-site power events are defined as LOOPs that are sirictly associated with the loss of the
ransmission and distribusion system due to insufficient generating capacity, excessive loads, or dynamic instabiliry.
Although grid failure may also be caused by other faciors, such as severe weather conditions or brush fires, these events
are not considered grid-relaed since they were caused by external events.

The industry average frequency of grid-related events is approximately 0.020 per site-year, with most events isolated to a

few sysiems, According to NUREG-1032, the average occurrence for the majority of systems is abous 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 1o St. Lucie, Turkey Poirs, and Indian Poinr. Accordingly, no other sites are expected 10 exceed the Once per 20
site-year frequency of grid-related loss of off-site power events.

PLANTS SHOULD BE CLASSIFIED AS F3 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 § MINUTES DURATION.
EVENTS OF LONGER DURATION MAY BE EXCLUDED IF THE RESULTS OF ANALYSIS
CONCLUDES THE EVENT 1S NOT SYMFTOMATIC OF UNDERLYING OR GROWING
GRID INSTABILITY.

PLANTS CLASSIFIED AS P3 SITES ON THE BASIS OF GRID EXPERIENCE NEED NOT
COMPLETE THE REMAINING PARTS OF THIS STEP IN ORDER TO DETERMINE
COPING DURATION REQUIREMENTS.




(Page 16 of 45)

calc. (168~ PEC~ 0296 R_V-0 prtech B Py 4 of 20

GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC 87-00

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

The estimated frequency of loss of off-site power due o extremely severe weather is determined by ihe annual
expeciarion of storms at the site with wind velocities greater than or equal to 125 mph. These events are
normally associated with the occurrence of grear hwrricanes where high windspeeds may cause widespread iransmission
system unavailability for extended periods. Since elecrrical distribution systems are not designed for these conditions, it
is asswned that the occurrence 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 S_ite-sp'eciﬁc data provides the most accurate source for calculating the annual

ﬁequmcyofsmmwimwindvelociﬁagrwuthmaequalml?_Smph,andcanbé ‘
} used in calculating the estimated frequency of loss of off-site power due

to extremely severe weather.
Once the frequency (e) is calculared, use Table 3-1 to assign the site to an ESW Group.

Table 31

EXTREMELY SEVERE WEATHER GROUPS (ESW)

ESW GROUP ANNUAL WINDSFEED EXPECTATION 2z 128 MPH
1 v <13nje4
2 33x104 P . < 1x16-3
3 15103 F's s <3iuls)
4 335163 g s < 1x103
s 1202 5 e
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GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC 87-00

B. If site data is not readily available to perform this calculation, the annual estimated
frequency of loss of off-site power due 10 exmemely severe weather may be derived from
dara recorded at local weather statons, Allerarively, a loss of off-site power frequency
estimate for exwemely severe weather may be based on data obuained from the National
Oceanic and Atmospheric Administration (NOAA). Site-specific NOAA daua is
summarized in Table 3-2 along with the appropriate ESW Group.
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GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC §7-00 .

Table 3-2

EXTREMELY SEVERE WEATHER DATA2

SITE STORMS ESW SITE STORMS ESW
12§ MPH+ GROUP 125 MPH+ GROUP
ARKANSAS NUCLEARONE  0.0002 L MONTICELLD 0.0003 1
ARNOLD 0.0003 2 NINE MILE POINT 0.0001 1
[BEAVER VALLEY 0.0001 1 NORTH ANNA 0.0004 ]
BELLEFONTE 0.0001 1 OQODNEE 0.0011 3
BIG ROCK POINT 0.0001 1 OYSTER CREEK 0.005 4
BRAIDWOOD 0.001 3 PALISADES 0.0006 2
BROWNS FERRY 0.0001 1 PALO VERDE . 0.0004 2
BRUNSWICK 0013 ] PRACH POTTOM Q.0026 3
BYRON 0.0002 1 PERRY 0.0001 l
CALLAWAY 2.0001 1 PILGRIM Q.0063 4
CALVERT CLIFFS 0.0038 4 POINT BEACH 0.0076 4
CATAWBA 0,001} ) PRAIRIE ISLAND 0002 3
CLINTON 0.0002 1 QUAD ITES 0.0002 1
COMANCHE PEAK 0.000] 1 RANCHD SECO 0.0005 p)
C0OK 0.0006 2 RIVER BEND 0.0063 4
. COOPER 0.0014 3 ROBINSON 0.006 4
) CRYSTAL RIVER 2.006 4 SALEM aome 4
4 DAVIS-BESSE 0.0004 2 SAN ONOFRE 0.0001 1
DIARLO CANYON 0.0001 1 SEABROOK 0008 4
DRESDEN 0.000§ 1 SEQUOYAH 0.0007 2
FARLEY a0 3 SHOREHAM 001 ]
FERMI 0.0001 I SOUTH TEXAS : 0.012 s
‘FrmAmch 0.0001 1 STLUCEE 0.017 5
umnc.«moun 0.0014 3 SUMMER 00011 3
FORT ST. VRAIN 0.0001 1 SURRY 0.006 4
GINNA 0.0001 ] SUSQUEHANNA 0.0018 3
_|®ao cuLr 0.00¢ 4 THREE MILE ISLAND 0.002 3
HADDAM NECX 001 [ TROJAN 00011 3
HARR!S an . TURKEY POINT (i1:7a] s
HATCH 0.0009 2 VERMONT YANKER a0 4
HOPE C(REEX 0.oms 4 YOGTLE 0.0006 2
INDIAN POINT (T 7] 4 WATERFORD 0.0063 4
EEWAUNEE 00036 4 WATTS BAR 0.000 ]
LASALLR 0.0002 1 WNR-2 0.0001 1
LIMERECK oo 3 WOLP CREEK 0.0003 (
MAINE YANKEE Q0028 3 YANKEE ROWE 0.0036 4
MOGUIRE 0.0001 1 N @.0007 1
MILLSTONE 0.012 3

Note (a): NRC STAFF PROVIDED THE DATA IN TABLE 3.2 USING CLIMATOLOGICAL
SOURCES CITED IN THE REFERENCES TO THIS PROCEDURE. NUMARC HAS
NOT VERIFIED THE ACCURACY OF THIS DATA.
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Part 1C: Determine the Estimated Frequency of Loss of Off-site Power Due to Severe
Weather (SW Group) '

Four factors are used 1o calculate the estimated frequency of loss of off-site power due 1o severe weather:
1) Annual expectation of snowfall for the site, in inches [h}];
2} Anrnual expectation of tornadoes of severily f2 or greater at the site (i.c.,
- windspeeds greater than or equal to 113 miles per hour), in evenzs per square mile [hy];
(3) Annual expectarion of storms for the site with wind velacities between 75 and

124 mph [h3]; and.

“) Annual expeciation of storms with significant sals 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 0
v severe weather:

f= (3z10% *h; + bbby + (12x10%) a3 + c*hg

where:
b - 12.5 for sites with muliiple rights of way
b - 723 for sites with a single righs of way
c - 0.78 if sixe is vulnerable 10 effects of salt spray
c - O for other sites -

Sites which are determined to be sasceptible to the effects of salt spray may remedy this sitadon through desigh or
procedures w minimire the loss of off-site power.
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_ DETERMINE THE ESTIMATED FREQUENCY OF LOSS OF OFF-SITE POWER DUE TO SEVERE WEATHER

AS FOLLOWS:

A Determine the lotal amount of ssowfall in inches which {alls on the site in any
year. NOAA data for snowfall are provided in Table 3-3. Label the data used as h;.

B. Determine the expected frequency of "2+ tornadoes per square mile for the
site using plant-specific data. NSSFC data are also provided in Table 3-3. Label the
dats used as h;. '

C. Determine the expected Irequency of storms with winds between 75 and 124
mph at the site. NOAA data are also provided in Table 3-3, Label the data used
as hy.

D. Determine the expected frequency of hurricanes and tropical storms with

< significant salt spray for the site. NOAA dana for sites vulnerable to the effects of
|
g salt spray are also provided in Table 3-3. Label the data used as by,

E. Calculaie the estimated frequency of loss of off-site due to severe weather,
f, in events per year,

F. Use Table 34 to determine the Severe Weather Group (SW Group).
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A Table 3-3 /
SEVERE WEATHER DATAP
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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 FOWER
1 r <« 0.0axs
2 ey g r < Q0108
3 oo g r < 04100
4 e g I <a10e
L ale < 4

-

Part 1D:  Evaluate Independence of Off-site Power System (I Group)

The potential for long duration loss of off-site power evenis can have a significant impact on station blackows risk and
required coping durations. Long duration LOOP eventy are associaed with grid failures due to severe weather condirions
Or unique iransmission System feasures, Shorter duration LOOP events tend 10 be associated with specific switchyard
feanzes. Two features, in particular, are of special importance: (1) the independence of the off-site power sources
conrstnuing the preferred power .mpply 10 the shwadown buses on-site, and (2) the power iransfer schemes when the
normal source of AC power is lost.

Two plam groupings are specified in this pars for classifying the interface of the preferred power supply 10 the safe
shuwtdown bus: 1172 and I3. The 1112 group is characterited by features associated with greater independence and
redundancy of sources, and & more desirable aransfer scheme. 13 sites have simpler, less desirable off-site power systems
and swiichyard capabilides. The imporiance of the site groupings becomes evident when combined with the potential
Jor losing off-site power due 10 severe and extremely severe weasher.

3-10




(Page 23 of 45)

falc, [00R6—DELC— 0276 RavO Avtach. B Py (1 oT 20

GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES NUMARC 87-60

THE OFF-SITE POWER SYSTEM IS IN THE |3 GROUP IF:

§)) A"YES" ANSWER CAN BE ASSIGNED TO CONDITION "A” BELOW,

AND
03] A "YES" CAN BE ASSIGNED TO EITHER CONDITIONS "B(1)" OR "B(2)",
BELOW.
A All off“site power sources are connected to the unil's safe shutdown buses through (1) one

switchyard, or (2) two or more electrically connected switchyards,

B1) The normal source of AC power is from the unit main generator and there are no
agtomatic wransfers and one or more manual transfers of all safe shutdown buses w
preferred or altemate off-sire sources. '

B(2) Thenamals-omofACpowuiafromthennilmaingmumorandmereisonc
automadc wransfer and 00 mamal trznsfers of ail safe shotdown buses w one preferred or

ane alternate off-site power source.

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

Part 1E: Determime Ofl-site AC Power Design Characteristic Group (P Groﬁp)

Site susceptibility to loss of off-site power is separated into thres basic groups, based on combinations of features. The
determining features are: (1} independence of off-site power., (2) severe weather potential, measured cither by experience
or recurrence intervals, and (3) exxremely severe weasher. potential. The following iables establish the off-site power
design characteristic 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
ot ar"a‘
1172 SITES ?'L? 4’“'03 13 SITES \[MU’-“{
?P‘ ove
J e
ESW GROUP, ESW GROUP
1 2 3 4 L] f (1 2 3 4 s
1 nlnlmlnlme ' nlr{n|nn|ln
S 3 n@ n|ln]lmn S 2 &® niln| nl{rn
S s ]ln|ln|ln|n|n S s {nlnn|rn]|n
o o
v s Rnlmn|mn|nle - nle]lew| »nmn
5 ” »” r ”» ”» 3 | ] » r ” ”
“) Table 3-5a Table 3-62

NOTE: Coastal plants are susceptible to long duraion LOOPS as a result of exremely severe weather
associated with burricanes. As a result, plants with otherwise sufficient EDG reliability and
configeration and lower susceptibility to severe weather evenss may be in a higher coping duration
caiegory solely due to the probability of 2 bumicane induced LOOP.

B. IF A PLANT 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.
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OFF-SITE POWER DESIGN CHARACTERISTIC GROUP MATRIX 2’
For Hurricane Exposed Plants a:tq & ¢ }(
-3 ) e £
i o -2 ¢ 0
ey e K .
12 SITES A 0%, y-" mDSsITES ¢ W
? s fr Sy
ESW GROUP ESW GROUP,
1 2 3 4 ] 1 z 3 4 s
1 n| n{ n / | e 1 nnj] | |/ |k
% ] n|re 6 n|r f, ) nf n n/ n|re
G G
3 ¢ ) n | n 3 n g | . ] r 2]
: : ®
lPJ 4 ”n s ” rn | ] g 4 ) ¢ 2] | ¢ ] ” ¢
s nl w|l | n| m § n| m| B} n| B

*DENOTEY SITE UNGRADE ATTRIBUTED TO IMPLEMENTATION OF PLANT SFRCIFIC PRE-HURRICANE
SHUTDOWN AND FROCRDUREY WHICH PROVIDE AN ENHANCED 8-BOUR COPFING
CAPABILITY UNDER ANTICIPATED BEURRICANK CONDITIONS,

Table 3-5b Table 3-6b

~.-7

322 Step Two: Classify The Emerpgency AC Power Conliguration

After the likelihood of losing off-site power, ihe redundancy of the emergency AC power system is the next moss
importans consributor to siation blackout risk. Witk greater EAC system redundancy, the potential for starion blackous
diminishes. as does the likelihood of core damage. The importance of EAC redundancy is reflecied in this procedure
through the use of, four distincs EAC configuradon groups:

A - Characterized by highly redundant and independent EAC sources 1o safe shutdown
equipment;

B .  Having better than rypical redundans and independens EAC sources to safe shuidown
equipment;

- Having typical redundant and independent EAC sowrces 1o safe shutdown equipment; and.

D - Having the lowest level of independency and redundancy in EAC sources powering safe
shutdgwn equipment.
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Placcmcm in one of the groups listed depends on the number of EAC standhy pawer supplies available and the number
required 1o operaie AC-powered decay heas removal equipment necessary :a4acln'eve and maintain safe shuidown in a
station blackout. Overall, the greater the level of EAC redundancy, the less restrictive are the siation blackoui coping
durations and madmum EDG failure rates before longer coping durations are required, or correcrive actions become

necessary.

The potensial for excess EAC power sources 10 be used as Alternare AC is direcily related to the existing level of EAC
redundancy. Since EAC redundancy is an imporiant paramerer for determining siarion blackout coping duration
categories, EAC power sources relied upon as Alternaie AC power sources must noi also be considered when assessing
the required coping duration.

Accordingly, the following process precludes the use of an EAC power source as both an input io determing the EAC
group and an Aliernate AC source. This process eliminates she poteniial for "double counring™ the vaiue of an
individual EAC power source, both as preventing the siation blackout, and in responding 1o its occurrence.

To illustrare 1his point, consider a single unit sise that hays three EAC power xnrcu-. and needs only one for safe
- shusdown. This site can be classified as either a one-oust-of-three site (EAC Group A); or a one-out-of-two site (EAC
Group C) with the third EAC power source available as a potential Aliernate AC power source, if it meers the criteria
for Alternate AC specified in Appendix B.

S

THIS STEP CONSISTS OF THREE PARTS:

PART 24 DETERMINE THE NUMBER OF EAC POWER
' SUPPLIES NORMALLY AVAILABLE:
PART 28 DETERMINE THE NUMBER OF NECESSARY EAC

STANDBY POWER SUPPLIES; AND,

PART 2.C SELECT THE EAC POWER CONFIGURATION
GROUP.

3- 14
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Part 2.A  Determine the Number of EAC Power Supplies Normally Available

blacked-out unit’s safe shutdown equipment that are not being used as an Altemnate AC power source.

B. MULTI-UNIT SITES WITH NOQRMALLY SHARED POWER SUPPLIES
Count the wtal number of dedicated and shared standbdy power supplies normally available 1o safe
shutdown equipment at each sire that are not being used as an Altenate AC power source.

Part 2.B  Determive the Number of Necessary EAC Standby Power Supplies

The number of EAC standby power supplies required for station blackour is based on the AC loads needed at each uniy
1o remove decay heas (including the heat generated by AC-powered decay heat removal systems) in order so achieve and
maintain safe shodown with off-site power mvalablc

The number of EAC standly power sources necessary to operate safe shutdown equipmens may be less than thas required
for LOCA loads.

The number of necessary EAC swandby power sources should be determined by accounting for the individual safe
shusdown loads, or inferred from the site’s design basis for operating Class 1E AC equipment without off-site AC

" Count the ital number of EAC standby power suppli mopcmsareshuﬁownequipmfngw'
—a-giationbleckouror TTRMNCYAN= or go\n o per uni T basi s
Sollowing n (655 oCotGHEPY oo e rra fa yFA Y-H-03

Count the toal aumber of EAC standby power supplies necessary to operaee safe shutdown equipment during-
a-statica-HIACKOUT forail-sait-at-thesite— Cal(gyy !1;3 b lossg ot Hxite powe

per‘(g:rro.'(“\ JiEF o -H-0 2

3- 15
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Part 2.C  Select the EAC Power Coofiguration Group
‘r&; 0}

é“f‘q,“‘
F

i

USE THE TABLE PROVIDED BELOW TO SELECT THE EAC GROUP:

(24

Table 3-7

SHARED AND DEDICATED *
EAC GROUP SUPPLIES NECESSARY SUPPLIES AVAILABLE
FOR SAFE SHUTDOWN

A 1 3 DEDICATED

A 1 4

B 2 s

B pi 4

c 2 DEDICATED

c 1 3 SHARED .
. D 3 4

D 3 s

D 2 3

D 1 2 SHARED

Dedicated — for EAC siandby power supplies not wormally shared vwith other units
at a site

Shared —~ for EAC standby power supplies in whick some number are normally
capable of providing AC power to asfe shuldown cquipment at wore than one
unit at a site conewrvently—— pov Errafad JFA H-H-03

* If sny of the EAC power seurces are normally shared among onits at & multi-onit

site, this s the totsl comber of shared and dedicated sources for those vnits at the
slte. -

3.2.3 Step Three: Determine The Calculated EDG Reliability

The unit EDG reliability is used in conjunction with the site’s off-site power design characteristics (ie., Pl, P2, or P3).
‘and the EAC configuration (A. B, C. or D) to determine the unit’s required station Mackowt coping duranion. The unit
EDG reliabilicy is calculated by averaging the individual EDG reliability for the last 20, 50, and 100 demands for each
machine. However, if the iotal rnumber of valid demands is less than 100 (e.g.. newly h’l.'e:;ud plant, EDGs which have
undergone intensive maintenance or a reliability requalificasion program). the EDG reliabiliry over the last 20, and the
last 50 if available, can be averaged and compared to the evaluarion criteria in Secrion 3.2.4. If the unit's EDG
reliability over the lasi 20 demands is > 0.90, or > 0.94 over the last 50 demands, sthen the unit may select an EDG
iarge: reliabiliry of eicher 0.95 or 0.975 as desailed in Section 32.4. ;

3-16
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! The objcctive of the three-tier approach to reliability measurement is to provide greater depth of understanding regarding
refiability irends. The 20-demand sample set is the most volatile, and offers a very sensitive indication of EDG
performance. Since this indicator moves with each incremernsal failure or success, it is nos considered a refiable measure
of long-ierm performance._ Simdlarly. the 100~demand sampie se1 offers a long-term trend indicarion, while providing
limited insight io recens ends due o daia smoothing effects. The 50-demand sample set bridges the rwo indicators
while also providing an intermediate level. Taken together, the ses of indicasors provides a fairly complete picture of

EDG re{iabili:y. o_—\"is‘ N

(.Y"
DETERMINE THE CURRENT UNIT EDG REVIABILITY: P
()  CALCULATE THE MOST RECENT EDG RELIABILITY FOR léAﬂi_EDG BASED
ON THE LAST 20, 50, AND 100 DEMANDS (USlN DEFINTTIONS
AND METHODOLOGY CONTAINED IN SECTION 2/6F THAT DOCUMENT OR
EQUIVALENT).

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

CALCULATE THE NUCLEAR UNIT AYERAGE 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 Rellability

The minimum EDG reliability should be targeted a1 095 per demand per EDG for plants in EAC Groups A, B. C. and
0975 per demand per EDG for planiy in EAC Group D, These reliabiliry levels should be considered minimum warger
reliabiliries. Each plant should establish an EDG Reliability Program as owslined in Appendix D 10 this document,
Plants which salect a target EDG reliability of 0975 should usilize this target level in their reliability program If the
diesel generator performance falls below the target reliability level specified, action should be waken through an EDG
reliabiliry program such as set forth in Appendiz D 10 resiore the targes relialsility level.

The urit EDG reliability for the lasz 20, 50, and 100 demands calculaied in the previous step provides the allowed target

reliabiliry used in determining mirdmum required station blackout coping durasions in the next siep.

- 17
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ALLOWED TARGET RELIABILITIES ARE DETERMINED AS FOLL.OWS:

1)} COMPARE THE CALCULATED AVERAGE NUCLEAR UNIT EDG
RELIABILITY DETERMINED IN SECTION 1.23 TO THE CRITERIA BELOW:
Evaluarion Critegi
LAST 20 DEMANDS > 0.90 RELIABILITY
LAST 50 DEMANDS > 0.%4 RELIABILITY
LAST 100 DEMANDS > 095 RELIABILITY

fe) [F THE EAC GROUP IS A, B, OR C, AND ANY OF THE THREE
EVALUATION CRITERIA IN SECTION 3.2.4, 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 3.2.4, STEP
FOUR, PART (1) ARE MET, THEN THE ALLOWED EDG RELIABILITY
- TARGET IS 0.975. ‘

—

Q 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 GRQUP 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
OFFSITE FOWER EAC GROUP TARGET RELIABILITY COPING DURATION
GROUP (Frem Sectlon J.2.2) (Per Demand) CATEGORY
(Frem Secilon 1.2.1) (From Section 3}.2.4)

P1
P1

Pl
P!

0.950
0.930
0.95
0975

o N

0.950
0.950
0.973
0.950
0.950
0.975
0.978

oo hmbh s

0.975
0.9%
0.930
0.975
0.950
0.950
0.975
0973
0.95%
0.950
0.975
0978

I¥3IITyEINy Ju¥mman

“oacm g h oo Lo A A ® A

JUUOGOGHUU>>> goanna» [-Nol--B 4

®* Denotes site upgrade astributable to implementation of plant specifle pre-imrricane shutdown
requirements and procedwres which provide am enhanced coping capability under amticipated
bhurricane comditions.

J.2.6 Required Action

Step Five (Section 3.2.5) yields one of the four coping durarion categories discussed in the NRC Stasion Blackout
Regulatory Guide 1.155: two hours, four hours. cight hours, or 16-hours. Plants in the eight and 16-hour categories
should undertake actions 10 reduce risk consisient with NUMARC Station Blackous Initiarive I.

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

J-19
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; STATION BLACKOUT:

(¢)] IMPLEMENT ACTION TO REDUCE THE REQUIRED COPING DURATION TO AT
LEAST THE FOUR HOUR CATEGORY BY:
(@ REVIEWING PLANT-SFECIFIC WEATHER DATA;
(b) MODIFYING THE SWITCHY ARD 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 FROVIDED IN APPENDIX B.
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Francis W Etzel To: John F Ankney/FirsliEnergy@Firs|Energy

_ cc: Kevin J Lynch/FirslEnergy@FirsiEnergy, Sum T
 03/31/2003 09:09 AM Leung/FirsiEnergy@FirstEnergy
Subject: Re: Loss of offsite power frequency[3}

John,

The grid refated loss of offsite power frequency is 3.16E-02/ yr (or 1in 31.6 yrs) at Unit 1 and 2.31E-02/ yr
{or 1in 43.3 yrs) at Unit 2. These are the plant specific values based on operating years and actual
occurrences (1 in 15.8 yrs for Unit 1, 0 in 9.93 yrs at Unit 2). If you want 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 Piants - Through 1999", July 2000.

Bill

John F Ankney

John F Ankney To: Francis W Etzel/FirstEnergy@FirstEnergy, Sum T

. Leung/FirstEnergy@FirstEnergy
03/3072003 09:32 PM cc: Kevin J Lynch/FirstEnergy@FirsiEnergy
Subject: Loss of offsite power frequency

Gentleman,

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

Thank you,

John
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Douglas | McBride To: John F Ankney/FirslEnergy@FirstEnergy

cc:
03/31/2003 07:28 AM Subject: Re: Diesel Generator Reliability[F}

As per lhe Station Blackout program, | keep a database of EDG slart demands, load demands, starl
failures and load failures. Per lhe SBO program we are required to keep above 97.5%. Obviously, we
respond lo any failure and make “prevent recurrence™ corrective aclions 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 nol really an EDG failure, but the EDG could not have ran with no
river waler. The second is when the 4 kv bus undervoltage relay locked up and prevented the EDG from
foading during the LOOP/SI tesl. Again, not an EDG failure, but it could not have loaded.

As of loday, for Unit 2, over the lasl 100 unit slart and load demands t have no failures.

The BVT number is 3BVT 11.36.2 if you want lo review il and il is on my shelf above my desk.

DLM
John F Ankney
John F Ankney To: Douglas L McBride/FirslEnergy@FirstEnergy
IS AN e
Ooug,

1 am presently performing a calculation where | need to know (he refiability of the safety Diesel generalors.
Unit 1 UFSAR gives a reliabilily 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 the limes the DGs do not start when tested? Is there special
maintenance done to assure reliability?

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

Thanks,
John
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STONE & WEBSTER ENGINEERING CORPORATION

BEAVER VALLEY POWER STATION - UNIT 2
“DUQUESNE LIGHT COMPANY

wE1)

J.0. 12241
SUPERSEDES S & W FILE NO. (E1} (25:34) |
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2
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@ ENGINEERING REPORT smer 1 or 5 | 'Wo.
Zm?uﬂfo':' ) yowmm  11-206147C
SUBTECT gég\s!?é SEEEEIY”%WEETS?%ION UNIT #2 :::m,,' e

Y 4}. ¥. Cooper |
mmomr ?\ggzgﬁﬁgsAggAtgé?CATIou “":3%/\ M

INTRODUCTION

A 300 Start and Load Acceptance Qualification Test was run on the second
diesel generator unit S/N2061478B for Beaver Valley Nuclear Power Station #2
as required by Stone and Webster Purchase Order 2BY-230.

Colt Engineering Instruction 11872825 Rev. 3 which was approved by Stone and
Webster details the method of test and acceptance criteria. A total of 300
Start and Load Acceptance runs were required; 270 from warm standby temperatures
and 30 from normal equilibrium temperatures, with no more than three failures
a1lowed.

RESULTS

A total of 272 valid Start and Load Acceptance runs were made from warm .
standby ~  temperatures with only one failure to meet the acceptance criteria.

A total of 30 valid Start and Load Acceptance runs were made from normal operating
equilibrium temperatures with no failures to meet the acceptance criteria.

Additional runs were made which are discounted. That is, they are not considered
valid runs nor failures, for reasons such as operator errors within the parameters
defined in the test procedure.

The results of the Post Trial Inspection {per Paragraph IX of 11872825, Rev. 3) is
covered in the material in Appendix P.

CONCLUSION

The diesel generator unit successfully passed the 300 Start and Load Acceptance
Qualification Test.

ATTACHMENTS

Appendix A - Approved copy of Colt Engineering Instruction 1]872825,Rev. 3 -
- 300 Start and Load Acceptance Qualification.

Appendix B - Test Logs 43, 44, 45, 46 (with Attachment A), 46A (Sheets 1 & 2),
47, 48, 49, 50 and 54 which record performance data and contain
notations, where applicable, to events happening during a run, or
maintenance performed.

apan



" (Page 42 of 45)

Calc. (000 -DEC- 0244 Rav. 0 Attach G P3. [of{

RTL# A1.002D
Calculation Affected Document Review Checklist
Calculation: /00%06 -DEC-02 {4 Revision: 0 Addendum: N /A

YES NO DOCUMENT/SECTION
Do the Calculation Assumptions and/or Conclusions affect:

1. The UFSAR? o H
2. Technical Specifications? (| &
3. Design Basis Documents? a K
4, The Operating Manual?* O K
5. The Abnormal Operating Procedures?* a X
6. Emergency Procedures?* a X
7. OST/BVT Procedures?* o X
8. The ISIIST Program?* o X
9. Other Plant Procedures?* O M
10.  Equipment Setpoints?* O B
11.  Other BVPS Calculations? o &
12.  Vendor Calculations? a X
13 Other VTIs?* o K
14.  Equipment Specifications? o X
15.  Procurement Specifications? O X
16.  The Fire Protection Safe Shutdown Report? O K
17.  The EQ Program? o M
18.  Any other Design Basis documents? o X
19.  Any radiological inputs and/or a 7,

consequences?

* When these items are checked YES, list the Engineering Change Package number that will
update or track the update of the affected document(s). Attach this Checklist to the
Calculation to document this review.

l|

Form 1/2-ADM-2061.F03, Rev. 2
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JUSTIFICATION FOR SUPERVISOR PERFORMING VERIFICATION:
N/R
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N/ F
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Page 1 of 2
CALCULATION NO. 8
FirstEnergy CALCULATION REVIEW CHECKLIST 10080-DEC-0246 A
REV. 0 - o
NOP-CC-2001-04 Rev. 00 - UNIT 2
QUESTION NA | Yes | No COMMENTS RESOLUTION
REFERENCES : } v
1 Does |he stated objective/purpose clearly describe why the calculation is being performed?
2. Are applicable codes, standards, design/flicensing basis documents, etc., including edition and v
addenda where appropriate clearly identified?
3. Do the references reflect the appropriate revision? v
INPUTS ' v
4.  Are design inpuls clearly identified and their source documents referenced, including revision
level as appropriale?
5. Are lhe design inputs relevant, currenl, consistent with design/licensing bases and direclly v
applicable lo the purpose of the calculation, Including appropriate tolerances and ranges/modes
of operation?
6.  Are ali design inpuls retrievable? If not, have they been added as atlachments? v
7.  Are preliminary or conceptual inputs clearly [dentified for later confirmation as open assumptions? | «
ASSUMPTIONS v
8. Have the assumptions necessary to perform the analysis been adequately documented?
9. s suitabls juslification provided for all assumptions (except those based upon recognized v
engineering praclice, physical constants or elementary sclenlific pnnciples)?
10. Are all assumptions for the calculation reasonable and consistant with design/licensing bases? v
11, Have all open assumplions needing later confirmation been clearly idenlified on the Calculation v
cover sheet, including when the open assumplion needs to be closed?
12. Has a Condition Report been issued for open assumptions if required? v
13. Have engineering judgments been used? v
14, Are enginegring judgments reasonable and adequately documented? v
METHOD OF ANALYSIS v
15. s the method used appropriate considering the purpose and type of calculation?
16. Is the melhod in accordance wilh applicable codes, standards, and design/licensing bases? v
IDENTIFICATION OF COMPUTER CODES  (Ref: NOP-55-1001) ~
17. Have the versions of the compuler codes employed in the design analysis been cerified for this
application?
18. Are codes properly identified along with source, inputs and outputs? v
18. s the code suitable for the analysis belng performed? v
20. Does the computer model, thal has been created, adequately reflect actual (or to be modified) v
plant conditions (e.g., dimensional accuracy, type of model/code options used, time sieps, elc.)?
21, s the computer output reasonable when compared to Inpuls and what was expecled? v
COMPUTATIONS : v
22. Are lhe equations used consistent with recognized engineenng praclice and design/licensing
bases?
23. s |ustification provided for any equations nol in common use? v
24. s the justification reasonable? v
25. Have adjustment factors, uncertainlles, empirical correlalions, etc., used in the analysis been v
correctly applied? (
26. s (he result presented with proper units and lolerance? [4
27. Has proper consideraticn been glven to resulls thal may be overly sensitive to very small 4
changes in Input?
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. Page 2 of 2
CALCULATION NO.
FirstEn CALCULATION REVIEW CHECKLIST 10080-DEC-0245
i REV. 0
NOP-CC~2001-04 Rev. 00 UNIT 2
QUESTION NA | Yes | No COMMENTS RESOLUTION
CONCLUSIONS v
28. s the magnitude of lhe resull reasonable when compared {o inpuls?
29. s the direclion of rends reasanable? v
30. Are slated conclusions justifiable based on lhe calculation results? v
31, Are all pages sequentially numbered and marked wilh a valid calculation number? 4
32. s all information legible and reproducible? v
33, Have all changes in the documentation been initialed (or signed) and dated by the author of the v
change and all required reviewers?
34, Have all calculation results stayed within existing design/licensing basis paramsters? v
35. If the response lo Question 34 is NO, has Licensing been notilied as appropriale? (i.e. UFSARor | v
Tech Spec Change Reguest has been iniliated).
36. Does the calculation meel its purpose/objective? v
37, Has the calculalion vendor used all applicable design information/requirements provided? v
38. Did the calculation vendor determine if Ihe calculalion was referenced in design basis documents | ~
and/or databases?
39. Did the Preparer delermine If lhe calculation was used as a reference in the UFSAR? v
40. If lhe calculalion 1s used as a reference In the UFSAR, is a change to the UFSAR required or an v
updale 1o the UFSAR Validation Dalabasse, il applicable, required?
41, If the answer to Question 40 Is YES, have the appropriale documents been inilialed? 4
42, Is the calculation acceptable for use? v
43. Whal checking method was used tao review the calculation? Check all (hat apply.
« spot check fof math
+ complete check for math v
- comparison with lests
v check by altemate method
« comparison with previous calculation v

Review Summary: P, o, [+= agree wHe & 30633

B Technical Review

[ 1 Owner's Acceptance Revlew (Required for calculations prepared by & vendor)

Reviewer (Prin{ and Sign Name) _ Date Reviewer: (Print and Sign Namg) Date
Paul Dearbom ‘/U NI N/A
J ‘4{ 8(6—3 Approver: {Print and Sign Name ) Date
N7 A NiA

(sv 3°© gr obeq)





