QF-0549 (FP-E-CAL-01), Rev. 5 Page 1 of 8

@ Xcel Energy- Calculation Signature Sheet

Document Information

NSPM Calculation (Doc) No: ENG-ME-759 Revision: 0

Title: GOTHIC INTERNAL FLOODING CALCULATION FOR THE TURBINE BUILDING

Facility: (] MT X PI Unit: 1 K2

Safety Class: [XISR  [JAugQ [INonSR

Special Codes: [ | Safeguards [ ] Proprietary

Type: Calc  Sub-Type:

 NOTE: | Print and sign name in signature blocks, as required.

Major Revisions

EC Number; 15475 X Vendor Calc

' Vendor Name or Code: MPR Associates Vendor Doc No: 1067-0022-0011, Rev 1

Description of Revision: Initial Issue

The following calculation and attachments have been reviewed and deemed %
acceptable as a legible QA record

Prepared by: "7 e/ O AF5er M—ﬁatei /28/2010
Reviewed by: B//l Schelbery 2 oef Mq/ Date: //28/20/0

Type of Review: X Design Verification [ ] Tech Revidv ] Vendor Acceptance

| Method Used (For DV Only): X] Review [ ] Alternate Calc [ ] Test

Approved by: Sen & I Myeos /;,Y il Date: //25%/2¢/0
g ’

v g
Minor Revisions

EC No: | I Vendor Calc:

Minor Rev. No:

Description of Change:

Pages Affected:

The following calculation and attachments have been reviewed and deemed 0
acceptable as a legible QA record

Prepared by: Date:

Reviewed by: Date:

Type of Review: [_] Design Verification [_] Tech Review [_] Vendor Acceptance

Method Used (For DV Only): [] Review [] Alternate Calc [] Test

Approved by: l Date:

(Continued on next page)

Record Retention: Retain this form with the associated calculation for the life of the plant.



QF-0549 (FP-E-CAL-01), Rev. 5 Page 2 of 8

| @ XcelEnergy Calculation Signature Sheet

EC No: | 1 Vendor Calc:

Minor Rev. No:

Description of Change:

Pages Affected:

The following calculation and attachments have been reviewed and deemed 0
acceptable as a legible QA record

Prepared by: Date:

Reviewed by: Date:

Type of Review: ] Design Verification [ ] Tech Review [ ] Vendor Acceptance

Method Used (For DV Only): [] Review [] Alternate Calc [] Test

Approved by: | Date:

EC No: [ ] Vendor Calc:

Minor Rev. No:

Description of Change:

Pages Affected:.

The following calculation and attachments have been reviewed and deemed M
acceptable as a legible QA record

Prepared by: Date:

Reviewed by: Date:

Type of Review: [_] Design Verification [] Tech Review [_] Vendor Acceptance

Method Used (For DV Only): [] Review [] Alternate Calc [] Test

Approved by: l Date:

EC No: ! ] Vendor Calc:

Minor Rev. No:

Description of Change:

Pages Affected:

The following calculation and attachments have been reviewed and deemed 0
acceptable as a legible QA record

Prepared by: Date:

Reviewed by: Date:

Type of Review: [ ] Design Verification [_] Tech Review [] Vendor Acceptance

Method Used (For DV Only): [] Review [] Alternate Calc [] Test

Approved by: | Date:

Record Retention: Retain this form with the associated calculation for the life of the plant.



e S St A RN BRI s 5

-ied Sy} JO ajlf Sy} 10§ UOKRINO|ED PIJBIOOSSE Sy} YIIM W10} SIY} U1elay (Uonualay pioday

ndino[[] indujix] 0 61-6178¢-AN | 40 NV'1d NOILYAONNO4-ONOD WY INIgdNL meig [X7| +b
r L#LINN ¢
ndino[] InduiDd p1-S128€-IN 40 NV1d NOILYANNO4-ONOD Wi INIFHNL ;g_og o}
CH#1INN
ndino[ ] nduld 9L c-c1z8c-IN| 40 NV1d NOILVONNO4-ONOO Wy ANIgYNL | meidX]| 6
L# LINN 40
ndinQ[] ndujfx] d 1-S128¢-IN | NV1d NOLLYANNOd 313HONOD WY INIgaNL meld _N 8
3 SNIVdd
ndino[] SQEW_. piz8e-AN| 14 9v1S 3SVE 4O Nv1d ONOD WY INIFHNL ;mhog. L
9 HONOD-WOOY INIGHNL V3 ¥V L#SSV10-dd
indino[} indu Py €178¢-AN | 14 V1S 3SVE 40 NV1d-ONOJ INY IANIgHNL melqd N_ 9
1 SNIV¥Ad ¥ 0014 av'1S 3Svd
indino[ ] nduifX] C1Z8¢-dN L# 1INN 40 NY1d 3L34ONOD WY INIgGHNL meld & S
I LINN
ndino["] Induix] 3 ¥-0178¢IN IANITLNO F1IHINOD LH0ddNS INIGHNL melqg WA 14
0 P a1mdnyg adig pare[msoq
Indino[] induifq 985-HN"ONH e woxy wooy dumd m v 34} ut Surpooy Jo s1o3Jq orO K| €
indino[] induifd 0 891-SD-ONH | ‘ssumjoA yueuntedwo) gqH wewreduio) sutqm, oeo | ¢
(VO) v'rL uoIsIap
indino[] indui[ A [enuepy 19s() a8eyor( SisAeuy WwdWUTRIU0) DIHIOD I
dk AdY adA) + ¢20@
SAA] JoY s0Q JaquinN juswndoQ SUIEN juawndoqg .pajiosuon *
(020D woy jsued 2100 Hodssed) sjuawindog aoualojy
"uwNjo? Yyoea ul uoiewogul ayeudoidde ay) ul Buijjy pue Aay
HV.L. U} Buisn Aq papaau se saulj feuollippe ppy "aisy palsi| 84 ||e PINOYS Sa0UaI9Yel JBYJ0 PUE SJUBWNJ0P | 3] ON
ndino ‘syuswinoop jndul 8Y| "UOIEINDIED Ay} JO UOIJOSS 90Ud19aI 8y} Sk pasn aq osje Aew )f ‘(jsued ¢1.0D)
$S9|qe) 90UdIDSI JNPOR SIUSWINO0(] PBJI0IIU0Y) HO4SSed 9y} Ojul Aijus ejep 10} pasn Si 8jge)} soualsjal siy |
| ]
Joays asnjeubig uonejnojen | Abisuzjaoy @
*

8 Jo ¢ abed

G A9y (10-1vD-3-dd) 6¥50-40



“ueid aiy3 JO ajj 84} 10} UOHEINDJED PSJBIDOSSE B} UM LLLIO) SIY} UIBJoY (UOHUSIdY PJodsy

ndino[] nduipA 0 £€86911-IN | JOOTd ANNOYD ALMIDNOD HNIATING 95/5d meig R | 42
L0 L8971 LV NV'1d
indino[] Induilx] M 786911-dN YOO'1d INTNASVE GLTIDNOD DATE 9a/5a meiq x| 9¢
ndino[ ] ndugp] d 1-0£E66-IN 7 % 1 1LINN ONIdId NIVId gv1S "Daid XNV meiq X | 52
JIALAWOSIFTIV.LAA , $69 NV1d 1
ndino[] induj[ ¥ A 7-€0€6€-AN | LINN ONIdId INFA 2 NIVId SNOINVTTIDSIN ;sow ve
NV 1d 00T 4 ANAOYD ‘1
indino[] nduif} 1 [-€0€6€-IN | LINN-ONIdId INAA % NIV SNOINV TTIISIN meiq [ | €2
LSAM
indino[ ] ndujA 9L £0T6£-AN 4001 ANNOYD INAWAONV IV TVIENID melq _M [44
1svid
indino[ ] nduipy] L Z026€-IN ~MOOTd ANNOYO INTWIONTIY TVIENID meiq [x] | 12
:o.a.mmo
ndino[ ] nduipd 1 00SS€-AIN 14 ® NV 14914 ANNOYD TVINLIALIHOIV meid £ 0¢
ndino[ ] nduilg 9z [-1zzge-an | ¢ LN STIVIAA @ S1DdS Nd4 dINOA W €iN.L meiq [ | 64
r D 4S 2 NV'1d-dIN0H
indino[ ] ndujfX] 01-12Z8€- AN | WOOY AVALLYVE ALTIDNOD-WOOY INIFHN.L meiq [X]| 81
3 % 1#S LINQ 40 STLA
indino[] nduify 8-1778¢€-IN | % 10dS NANA INFNAINOF-ONOD WY ANIINL meiq ] | L)
W Z LINN .0-.569 13 NV 1d
ndino[] indulpX| G-1778€-IN INIWGINDI 1IHONOD WOOH INIFHNL meiq | 91
9/ 2% L #S1INN 40 .0-569
Indino[ ] Indujfx] y-1228€-AN © NV1d INTFWJINDI-ONOD INY INIgHNL meiq [x] | S}
s L 11 NN .0-.569 13 NV1d
indino[] ndulpy €-1778€-IN INTNCINDA 3LIHOINOD WOON INIGHNL meig X | vl
9/ Z#1INN 40 .0-6.9
indinQo[] indujK T-1728¢-AN ® NV1d INTFNJINDI-ONOD WY aNIgHNL meiqg i | €l
q 9/ L#LINN 40 .0-629 '
Indino[] ndujR [-1T28¢AN © NY1d INFNJINDI-ONOD INY INIGHNL meigfq | ¢l
Z#LINN
_
}oayg ainjeubig uolejnoje) Abssugjooy N\N _

g Jo v abed

G A9y (10-TvD-3-dd) 6¥50-40




querd 8y} JO aji| SY} 10} UOHEJNDJED POJBIOCSSE BU} UM WO} SIY} UIBJSY 1UONUSISY pioday

. . amydny adig parenisod

ndinQ[ "] ndujpd 049y "985~HW-ONH ® woy wooy dumg A\ JV Y3 ul Su1poof Jo 1034 oedTH| ¥

ndino[] ndux] 0 A% 67S-AN-ONA VIALRO GOVIVAT YARNYE oo X | oF
TVAT 94T79H WOANVY OL

indino[ ] nduliX] 40a doO1d TVNIELINI D1 €L &%o.ﬁom 1] 6
uipjing

SB:OAE ndui’] 8SL-HW-DNA | yyquny oy w sovey mop 108181, @TAH JO UOHEN[eAT oed fx] | 8€

$861 . M00qpUEH
ndino[] ndufX] sotureui( pmi payddy,, “q 1290y SWAIH (1] £€

‘011 "ON 1oded [eoruyoa ], duer)

incdino[] ndurfc ] < Sadig pue ‘s3um] ‘SIA[EA y3noiy) pmi] JO MO, []] 9¢
“1$98-OMD 13pI0

indino[] ndujF yiop Pmdwo) uoE[[EISu] dremyos SISAEUY JTHLOD 1] €
0 $69 NOLLVAT T

indino[] InduiiA 6-L66CL1-HN - NV'1d INTFWLIVINOD ONIATING ANIFINL mesgX] | ¥

ndino[ ] nduf} 0 000¢L1-an | STVIEA ANV NV1d A9 NOILLOFLO¥d A0 1d mexdTn] | €€

ndino[ ] ndulx] v ozzgi1-an | NOLVATTI INAWIONVIEY NAD Oa'1d 94/5d meiq] | 26
5 T4 40014

indino[] Induifx) 0CC811-AN ANNOYD INFWHONVIIY NIO 0414 9@/sd meiqf] | 0
v INGWASVE ANV dOVIO0ILS

ndino[] induify] 612811-IN TI0 TANA INTFWIONV IV NAD D719 90/5A meidR] | 6
v .0 1$69" 14 NV'Id

indino[] indui[® LIOLT1-IN | YOO T4 ANNOYD TVINLOALIHOYY DA'1d 90/5d meiq A | 8¢

07569 "TH LV NV'Id

jesyg aimeubig uonenojed Abiauzjooy @ _

g0 G abey ‘ G A9y (L0-TvD-3-d4) 6¥50-40




Jueid 8y JO B BY} 10§ UCHEINOJED PBJBICOSSE SU} UIM LLIO) SI} ULeIaY “UONUSIRY Ploddy

apil | 4equnp juswndog dled | Aiised
:(6100 Hodssed) suonenojen papasiadng
Jequnp jusuidinb3 adX} juswdinby woyshs yun Apoe
:(SUINIOD BAY e ‘620D UOJdSSed) S90UdIaJ0Y juawidinbg HO  (suwnjoo a3y isiy ‘110D Hodssed) Wa)SAS pajeloossy
ejeq Modssed 194i0

OJUBIQ = UMOUNUN/IBYIO 'DTVI0 = SINAIND “071vOI = Wiog/sinduj :sapod 2dA] joy, Hodssed asay) 0} SpuodsaLo),,
(918 '00Ud ‘WIA ‘Mvda ‘D1vD B8 ‘adk| 20Q 8y is!| 0s[e ‘paxosyd
)1 "MojjA aq [im sauj paxoaysun oelq ul joued z10D Y} UOC PaISIUS 3] UED S0US19ja) SYj SUBSW YIBUNIAYO 20(Q] pa||0uo0),

indino[ ] ndury] 01s$104d 9 /S 10§ Jorireg [onuo) poo] Arerodwa], 1] v
99b1 O ONIAOOT TVNIYALNI 10 NOLLVOILIN

indino[] induil A WO STINSVAN A4OLVSNAdWNOD (L8-Td)>» (1] 9
I SINOOY Zd ANV 1d

indino[ ] induijf¥] MOd JAREVE TOUILNOD AOO T AAVIOINHL 1! a¥

IndinQ[] Indujfx] € A% $0-9£78L110 YdO ]l vv

;nding[ ] ndu[px] € A4 920" HN-ONA StsA[euy uone[uaA 7d ‘1d oo ] | €¥
20 1 Jo sadig puelg

ndino[] induip¥] LOVIE6 PON | dung uy soafeA 094D [TEISUL,, L0V TE6 UONEOYIPOW (1] ev

Joays ainjeubis uoyenojen - Abussugjeox N\N ‘
_

~ gjogabeyd

' Aoy (10-1VD-3-d4) 6¥50-40



-Jueld 8y} JO Sjif Y} JOj UOREIND|ED POIEIOOSSE SU} UM LLLIO) SiL) UIBjay (UOHUS]SY PIoody

(Apoadg) []

mojaq dn-ajum aag [] 10 ydeiBered oiuj UoHENJBD BY) WOl Apoauip Ado []

uofjonposu| sjed [ ]

X3}

sojoN dido |

:(0200 wioy €62X Uodssed) jeuondQ - (SIN) s®IoN

{(jeuondo) uonduasag apon (jeuondo) uonduasaqg apo)

(810D Hodssed) jeuondQ - sapo) uonduosag

}9ays ainjeubig uonenoje)

-

Abusu7 joox Nv\ v

g jo / ebed G "A9y (10-TvD-3-dd) 6¥50-40



B

~jueld By JO OJif SU 103 UOIBINOIED PIJEICOSSE SU) UM ULIOS SIY} UIBISY (UCHUSISY piodsY

‘(uonejnoles jo Adoo apiaoid pue JOJeulpIoc)
LS| WUOjUI ‘SBA i) ¢BUSILD 80UBda00Y JO/PUE ‘SAN[EA 0UBIDISY dwind 10 anjep weiboid | Sl 1094V oN[] S3A[l]
(bPGE WUOH LN UoERY ‘SaA J) ¢sHoddns o Suidid 094y oN[] s3Al]

"3 PIJeIO0SSE AU} 0} G9/€ ulod LN pajajdwiod

yoeye usyl ‘ON I "3 3y} Ui mairal Buiesulbus sy} JuswINdop ‘SIA I (paiinbai s1 MaiAaYy uoij08l0ld a1l
€ Jl suILLIB}ep * JSioayD weiboid uonosioid alld, ‘G9/€ wiod LN BuiS) ¢MBINaY UOJDa]0Id Bul4 alnbay oN[] s3A[d
:uoijenoje) ay) seo

:(508¢ wio4 1N @9s) (s)epo) enponis  WN[] S3A[]
‘(gogg wio4 1IN @3g) (s)epop oidol  WIN[] S3A[]

uonewJsoju] aJioadg ojj2213uo

T 1
i

190yg ainjeubig uone|nojed - Abisug jeayx @ _

g jo g abed G ‘AoY (1L0-TvD-3-dd) 6¥50-40



QF-0547 (FP-E-MOD-11) Rev. 2 Page 1 of 1

Xcel E - External Design Document Suitability
@ eT=nery Review Checklist

External Design Document Being Reviewed:
Title: Internal Flooding Evaluation for the Turbine Building

Number: 1067-0022-001 Rev: O Date: 1/25/10
This design document was received from:
Organization Name: MPR Associates PO or DIA Reference: 00001761

The purpose of the suitability review is to ensure that a calculation, analysis or other design document provided by
an External Design Organization complies with the conditions of the purchase order and/or Design Interface
Agreement (DIA) and is appropriate for its intended use. The suitability review does not serve as an independent

verification. Independent verification of the design document supplied by the External Design Organization should
be evident in the document, if required.

The reviewer should use the criteria below as a guide to assess the overall quality, completeness and usefuiness of
the design document. The reviewer is not required to check calculations in detail.

REVIEW
Reviewed N/A
1. Design inputs correspond to those that were transmitted to the External Design X O
Organization.

2 Assumptions are described and reasonable.

3 Applicable codes, standards and regulations are identified and met.

4 Applicable construction and operating experience is considered.

5. Applicable structure(s), system(s), and component(s) are listed.

6 Formulae and equations are documented. Unusual symbols are defined.
7 Acceptance criteria are identified, adequate and satisfied.

8 Results are reasonable compared to inputs.

8. Source documents are referenced.

10. The document is appropriate for its intended use.

11 The document complies with the terms of the Purchase Order and/or DIA.

12.  Inputs, assumptions, outputs, etc. which could affect plant operation are
enforced by adequate procedural controls. List any affected procedures.

13.  Plant impact has been identified and either implemented or controlled. (e.g., For

piping analyses, the piping and support database is updated or a tracking item
has been initiated.)

14  Design and Operational Margin have been considered and documented.

NRERRRROKRKRRXKK
O oDOoooorOOCOoOn

X

O
X

Completed by: David J. Potter AR~ Date 112512010

Form retained in accordance with record retention schedule identified in FP-G-RM-01.
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GOTHIC Internal Flooding Calculation for the Turbine Building Date:1/27/2010
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Number: ENG-ME-759 | Revision; 0 Addendum: 0 Sheet No: 10 of 13

GOTHIC Internal Flooding Calculation for the Turbine Building Date:1/27/2010

Completed By: DJP

1.0 Purpose and Summary Result

Purpose

The purpose of this calculation is to evaluate the plant response to a Unit 1 and a Unit 2 Feedwater HELB
with collateral damage to river water systems. Scenarios 1 and 3 do this by allowing river water systems to
provide flow indefinitely without operator action. This evaluation includes engineering changes utilized as
compensatory actions in OPR 01178236-4, Rev 3, and EC 15510 to demonstrate acceptable flooding levels.
This is the initial issue of this calculation.

This calculation also acts as owner acceptance review of MPR Associates Calculation 1067-0022-001,

Revw.

I, in accordance with FP-E-CAL-01.

The scenarios used within this calculation are:

Scenario 1 - Demonstrates the plant’s ability to meet its Unit 1 HELB-induced flooding licensing
basis. This scenario includes modeling of the compensatory measures documented in OPR
01178236-4, Rev. 3 (Open turbine building roll-up doors and the flood barriers installed in the D1
and D2 rooms). Operator actions are not credited for break flow isolation.

Scenario 3 - Demonstrates the plant’s ability to meet its Unit 2 HELB-induced flooding licensing
basis. This scenario includes modeling of the open turbine building roll-up doors and the flood
barriers installed in the D5/D6 complex. Operator actions are not credited for break flow
isolation.

Summary

Scenario 1 establishes that the Unit 1 turbine building is capable of accommodating river water
flooding sources of 31,193 GPM without flood heights reaching levels which would affect safety
related equipment, as configured with EC 14665 and EC 15102 (open TB roll-up doors and the
flood barriers installed in the D1 and D2 rooms).

Scenario 3 establishes that the Unit 2 turbine building is capable of accommodating river water
flooding sources of 22,000 GPM without flood heights reaching levels which would affect safety
related equipment, as configured with EC 14665 and EC 15510 (open TB roll-up doors and the
flood barriers installed in the D5/D6 complex).
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Number: ENG-ME-759 | Revision: 0 Addendum: 0 Sheet No: 11 of 13

GOTHIC Internal Flooding Calculation for the Turbine Building Date:1/27/2010

Completed By: DJP

[ —

2.0 Methodology

This calculation is performed using a GOTHIC computer model of the Prairie Island Unit 1 and Unit 2 695’
¢levation (and below) floor plans. The assumptions and method for the development of the model are
within attachment 10.1 to this calculation. Once the model was established, flow rates were assumed and
turbine building transient response was developed. The flow rates established in this calculation are used in
Prairie Island Calculation ENG-ME-758 to determine if the various HELB damaged piping systems can
deliver the assumed flow rates.

The GOTHIC computer model was developed by MPR Associates, Inc. in accordance with their Quality
Assurance Program. The model is specific to Prairie Island response to turbine building internal flooding
in Units | and 2. This model was developed as MPR Calculation 1067-0022-001, Rev 1, which is included
as Attachment 10.1 to this calculation.

Attachment 10.1 only predicts the flooding response (i.e. flooding rates). Attachment 10.1 does not
provide conclusions regarding the acceptability of the results. To determine the acceptability of the
Attachment 10.1 results, comparisons are performed to the requirements for acceptable flooding heights
within the body of this calculation.

3.0 Acceptance Criteria

3.1, The acceptable level of flood water in the Auxiliary Feedwater Pump Room is less the 9" (Design
[nput 5.1).
. The acceptable level of flood water in the Battery Rooms is 6.625" (Design Input 5.2).
. The acceptable level of flood water in the D1/D2 trenches is 0" (Assumption 4.1).
. The acceptable level of flood water in the D5/D6 inverter rooms and vertical panel rooms is 0”
(Assumption 4.2)
1.5, The acceptable level of flood water in the D5/D6 basements is 13" (Design Input 5.3)

VRN

PR

n

4.0 Assumptions

Unvalidated Assumptions: None

Vaulidated Assumptions:

}.1. The acceptable flood water level in the D1/D2 trench is assumed to be 0". Reference 9.4 (Modification
931.407), which installed check valves on the drainage standpipes within the D1/D2 trenches, indicates
that particular attention was given to maintaining the existing overall standpipe height at 10". Ttis
presumed that the standpipes’ height was chosen to ensure that the heating and ventilation needs of the
cquipment would continue to be met with liquid overflowing into the standpipes. Calculation ENG-
ME-026 has assumed room ventilation flow rates based upon in-plant testing. This calculation will
demonstrate that turbine building flooding will not invalidate the flow rate assumptions demonstrated
via the ventilation flow rate in-plant testing by not permitting any water to reach the trenches. The use
of this assumption does not imply a new design requirement, rather a reflection of a low limiting value
for that which could have been presumed in ENG-ME-026.

4. This calculation does not establish a new acceptable water level anywhere in the D5/D6 building. For
the purposes of this calculation only, the acceptable flood water level in the D5/D6 inverter rooms and
vertical panel rooms is assumed to be 0". This is a conservatively bounding assumption. This
calculation demonstrates that after the planned future installation of flood barriers in the D5/D6
complex (EC 15510) the plant’s licensing basis will be satisfied for HELB-induced internal flooding.
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Number: ENG-ME-759

| Revision; 0 Addendum: 0 Sheet No: 12 of 13

GOTHIC Internal Flooding Calculation for the Turbine Building Date:1/27/2010

Completed By: DJP

5.0 Design Inputs

=1 The acceptable level of flood water in the Auxiliary Feedwater Pump Room is 9". Reference 9.3
indicates the 9" of water will not affect safe shutdown equipment in the AFW Pump Room.

.2 The acceptable level of flood water in the Battery Room is 6.625". By previously performed field
walkdown, it was determined that the multiple SCI inverters located in the battery rooms contain the
lowest components that can be challenged by flooding. The inverter cabinets are raised on a 3" high
concrete base. The cabinets, themselves, rise 3" more. Internal inspection shows that the lowest
internal components are mounted another 7/8" higher, on top of floor grating. Conservatively
subtracting 1/4" as a construction tolerance (6-7/8" - 1/4" = 6-5/8"), 6.625" of water in the room would
still allow the battery room components to perform their design function.

5 1 The acceptable level of flood water in the D5/D6 basements is 13". ENG-ME-529 (Reference 9.2)
indicates that the acceptable flooding height in the D5/D6 basement is 13". This is based upon
measurement from the floor to the bottom of the fuel oil transfer pumps (two in each basement) and
from the floor to the bottom of the fuel oil recirculation pump (located in the basement of the D6

compartment).

6.0 Analysis

Scenario 1: Unit 1 HELB - 31,193 gpm of River Water with No

Operator Action
‘ Acceptanc Reference Page
Location ceeptance Source Calculated Value | from Attachment
Criteria 10.1
Batiery Rooms 6.625" Design Input 5.2 57" Page 5
AFW Pump Room 9.0" Design Input 5.1 8.3" Page 5
EDG D1/D2 0.0" Assumption 4.1 0.0" Page §
EDG D5/D6 " : "
fverter Room 0.0 Assumption 4.2 0.0 Page S
EDG D5/D6 " . "
Control Room 0.0 Assumption 4.2 0.0 Page 5
EDG D5/D6 " . "
Basement 13.0 Design Input 5.3 0.0 Page 5

All acceptance criteria met.

Scenario 3: Unit 2 HELB - 22,000 gpm with no operator action
(with future D5/D6 Flood Walls)

Accentance Reference Page
Location C pral Source Calculated Value | from attachment
riteria 10.1

. Battery Rooms 6.625" Design Input 5.2 4.5" Page 7
AFW Pump Room 9.0" Design Input 5.1 1.2" Page 7
EDG D1/D2 0.0" Assumption 4.1 0.0" Page 7
EDG D5/D6 " . "
Inverter Room 0.0 Assumption 4.2 0.0 Page 7
EDG D5/D6 " ) . "
Control Room 0.0 Assumption 4.2 0.0 Page 7
EDG Basement 13.0" Design Input 5.3 0.0" Page 7

All acceptance criteria met.
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7.0 Summary

This calculation meets all the acceptance criteria. Scenarios 1 and 3 document, utilizing design basis
assumptions, that flood heights do not exceed the acceptable levels of water for any compartment
associated with the turbine building.

With the temporary modifications documented in EC 15102 (Reference 9.7) and EC 14665 (Reference 9.8),
the Unit 1 Turbine Building meets the acceptance criteria with no operator action.

With the temporary modifications documented in EC 15510 (Reference 9.9) and EC 14665 (Reference 9.8),
the Unit 2 Turbine Building will meet the acceptance criteria with no operator action.

8.0 Plant Impact/ Future Needs

%.1  Complete installation of EC 15510. Installation of EC 15510 is one of many actions being used to
close action OBN 01178236-01.

9.0 References
N EC 13962, Rev. 0, “Turb Bldg Internal Flood due to Random HELB Eval”

9.2, ENG-ME-529, Rev. 0, "Flood Barrier Leakage Criteria"

9.2, ENG-ME-586, Rev. 0, “Effects of Flooding in the AFW Pump Room from a Postulated Pipe
Rupture”

9.4,  PINGP Modification 93L407, Rev. 1, “Install Check Valves in Sump Stand Pipes of D1 D2”

9.5, ENG-ME-026, Rev. 3, “D1, D2 Ventilation Analysis”

9.6, OPR01178236-04, Rev. 3

9.7, EC 15102, Rev. 0, “Temporary Flood Control Barrier for D1 and D2 Rooms”

9.8, EC 14665, Rev. 2, “(PRI-87) Compensatory Measures for Mitigation of Internal Flooding”

9.6, EC 15510, Rev 0 “Temporary Flood Control Barrier for D5/D6”

10.0 Attachments

10 1. MPR Associates Calculation No. 1067-0022-001, “Internal Flooding Analysis of the PINGP Turbine
Building”, Rev. 1, Dated 1/27/2010



