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Gentlemen:
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A March 19, 1990 letter from Mr. W. G. Hairston, III to the NRC provided
responses to the NRC'e request of November 21, 1989 for additional information
on the VEGP settlement monitoring program. On June 14, 1990, a telephone
conference was held with Mr. T. A. Reed and Mr. R. Pichumani during which the

NRC also requested the supporting data referenced in GPC’s response number 2(b)
of the above letter.

Our explanatory notes to this request for additional information on previous
response number 2(b) regarding differential settlement of Category 1 buried

piping are shown below. Enclosed are three (3) copies of each of the requested
documents.

o DC-1017 Rev. 5, Pipe Stress and Pipe Supports Analysis Criteria

Applicable portions of this desion criteria document have been selected
which relate to differential building settlement.

Figure 13, Estimated Settlement of Power Block Structures, of DC-1000-C

This figure is included in design manual change notice (DMCN) number

DC-1000C-14, which was initiated to reconcile tnis figure with other VEGP
design documents.

Calculation X4CPS-0167, Building Settlement Summary, Unit 1, Rev. 1
Calculation X4CPS-0168, Building Settlement Summary, Unit 2, Rev. 1

A detailed check of this calculation has been performed which resulted in

revisions to data previously reported in the March 19, 1990 letter from
Mr. W. G. Hairston, III to the NRC as follows:

Pipe identification number 2~1202-030-6‘3f06;£Hi NSCW tower previously

p\
\\\

9009120078 900830 |
PDR  ADOCK 05000424 9
b PAU \




Georgia Power 4:5;

U. S. Nuclear Reguiatory Commission
ELY-01956
Page 2

reported an allowable differential settlement of 0.95 inches due to a
mathematical mistake. The correct value of 1.09 inches provides a
greater margin.

Pipe identification number 2-2403-053-2" for the diesel generator
building previously reported an allowable differential settlement of 0.53
inches because a value of 0.25 inches was mistakenly used for the
calculated difierential settlement. The revision of this calculated
differential settlement to 0.30 inches increases the allowable
differential settlement to a larger value of 0.64 inches.

Comparison of Differential Settlements

The Unit 1 and Unit 2 data sheets for the comparison of differential
settiements are being re-submitted to -eflect corrections to the
allowable differential settlement values as discussed above in regard to
calculation X4CPS-0168. These data sheets have also been revised to
correct editorial mistakes which resulted from transposing the data from
the design calculations to this table as follows:

The Unit 1 pipe identification numbar 1-2403-069-2" calculated
differential settlement for the diesel fuel oil storage tank has been
revised. The value should have been 0.3 inches rather than 0.5 inches.

The Unit 2 pipe identiried number 2-2403-066-3" allowable differential
settlement for the diesel fuel oil storage tank has been revised. The
value should have been 3.19 inches at the buried pipe-to-building
interface rather than the 2.66 inches at the tank nozzle.

Should you have additional questions please inquire.

Sincerely,

t(,’r, S /(‘x—-vj‘~ - - =g
W. G. Hairston, 111

WGH, 111/JLL/gm
Enclosures

xc: Georgia Power Company
Mr. C. K. McCoy
Mr. G. Bockhold, Jr.
Mr. R. M. Odom
Mr. P. D. Rushton
NORMS

U. 8. Nu~".ar Regulatory Commission

Mr. S. D. Ebneter, Regional Administrator

Mr. T. A. Reed, Licensing Project Manager, NRR

Mr. B. R. Bonser, Senior Resident Inspector, Vogtle




ENCLOSURE 1

DC-1017
PIPE STRESS AND PIPE SUPPORTS
ANALYSIS CRITERIA



ALVIN W, VOGTLE NUCLEAR PLANT
DESIGN BASES
JOB NO. 98510

VNP DESIGN MANUAL REV___> pare_3-19-86
DESIGN

CONTROL NO DC~1017 vireg PIPE STRESS AND PIPE SUPPORTS ANALYSIS CRITEKIA
PRINCIPAL RESPONSIBILITY BECHTEL - PLANT DESIGN Q LIST D YES m NO
SYSTEM CLASSIFICATION E SAFETY RELATED D SAFETY IMPACT D OTHER

1.0 FRINCIPAL FUNCTION

The function of this document is to provide the stress and loading criteria bases for
analysis and design of both nuclear and non-nuclear piping systems and component
supports on the Vogtle Plant. The criteria associated with design for the safe
shutdown earthquake (SSE) are also discussed.

This criteria is based on applicable ASME and ANSI codes and project licensing
requirements which are listed in this document.

In addition, guidelines are included which have been generated by the Pipe Stress and
Support Group to define analysis procedures and safety code and licensing requirements.
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4. Level D Service Limits

These sats of limite permit gross general deformations with some
consequent loss of dimensional stability and damage requiring
repair, which may require removal of the component from service.

3.1.2 Loading Combinstions for ASME Section III, Division 1, Code
Class 1, 2 and 3 Piping Systems and Component Supports

The design loading combinations for ASME Section III, Division 1, Code
Class 1, 2, and 3 piping systems, and component supports outside the
Westinghouse scope of supply, are provided in Table 2.

3.1.3  Allowable Stress Limits

The allowable stress limits for ASME Section III, Division 1, Code Class 1,
2, and 3 piping systems are provided in Table 3.

The allowable stress limits for ASME Section III, Division 1, Code Class 1,
2, and 3 component supports are provided in Tables 4 and £.

The stress criteria for the development of ASME Section III, Division 1,
Code Class 1, 2, and 3 pump specifications are provided in Tabdble 19.

The stress criteria for the development of ASME Section III, Division 1,
Code Class 1, 2, and 3 valve specifications are provided in Table 20.

3.1.4  Stress Limits Due to Inelastic Deformation

In the event that the proposed stress limits result in inelastic
deformation, snalyses shall be performed in sccordance with ASME
Section III, Division 1 Code, Article WB-3000. BN--TOP-2 applies to
the design where inelastic pipe whip i« to be controlled.

3.1.5  Building Settlesent

Maximum anticipated buildirg settlement values for each building are
provided in Table 6. Relative displacement values can be determined from
the maximum values in the table. Maximum anticipated differential
settlement values between cutside area structures and components are
provided in Table 7.

Building settlement piping stresses are evalusted independent of plant
condition in accordance with the following:

Ly <3 %

z

where: My, = resultant moment due to tuilding settlement
i = stress intensification fa.tor
Z = pipe section modulus
Se = material stress allowable it ambient temperature

Wb
1720t
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If 75% of the differential settlements used in design actually occurs, a
review shall be made to determine the need for any subsequent evaluation.

This review shall consist of one of the following ste :.

0 Verify the piping installation date versus the date the building
settlement data was initiated to eliminate any settlement dif-
ferential which may have occurred before the piping system was
installed and confirm the revised building settlement
differential with the Civil Structural group.

0 Reanalyze the piping stress calculatic wusing a larger building
settlement to verify if the piping system and supports can take a
larger settlement differential.

1P Branch Piping

Table 8 lists branch piping sizes to be inciuded in the run pipe analysis.
When the decoupling criteria of Table 8 is satisfied, the effect of the
support system of the branch pipe on the run pipe can be assumed to be
insignificant. However, stress intensification factors must be applied to
the run pipe at each branch intersection point.

3347 Functional Capability

Piping components in essential ASME "lass 1, 2, and 3 piping systems
designed to Level C or D service limits shall be shown to retain
functionability for emergency and faulted plant conditions by meeting the
screening criteria found in Reference 7, Non-safety lines which are
connected to essential linec and must remain functional shall meet the
Reference 7 sareening criteria. All lines which must meet Reference 7
screening criteria are defined in calculation No. X6CNA.Ol.

3.1.8 Local Stresses at Welded Attachments on ASME Class 2/3 and
ANSI B3l.l Pilping

Local stresses at welded attachments shall be calculated. Local stresses
at circular or rectangular attachments may be obtained using WRC

Bulletin 107 (Computer Program ME210). Local stresses are combined with
general pipe stresses, and the total stress intensities shall be in
accordance with NC-3.00 and Appendix XIII. Rectangular cross-section and
hollow circular cross-section welded attachments may also be evaluated in
accordance with Code Cases N-318-2 and N-392, respectively.

3.1.9 Local Stresses at Welded Anchor Straps (Reference l1)

Local stress effects due to welded anchor straps are taken into account by
applying stress intensification factors (SIFs) of:

) 2.1 for the bending moment in the direction parallel to the strap
legs
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TAELE 6

MAXIMUM ANTICIPATED DIFFERENTIAL SETTLEMENT BETWEEN BUILDINGS

(See Notes Below)

Maximum Ant'cipated

Differen-ial
Building Structure Settlement (inches)
Unit 1 Turbine Building
0.5
Unit 2 Turbine Building 0.4
Auxiliary Building 0.6
Control Building 0.6
Fuel Building 0.2
Unit | Containment Building 0.5
Unit 2 Containment 3uilding 0.5
NOTES: 1. As an example the maximum differential between the control

building and any adjacent structure {(including tunnels)

shoild be taken as 0.6 inch (worst case).

2. Subsequent to support installation the maximum anticipated
differential settlement displacements for the main steam
lines, where they pass between the containment building
and control building, are 0.3 ir:hes and 0.4 inrhes for
Units 1 and 2 respectively. (References 19, 32 & 50)

3 The maximum antiripated differential settlement
displacement for the Unit 1 main steam line where it
passes between the Auxiliary and Containment buildings,
subsequent to pipe support install . is 0.4 inch for
the Auxiliary building relative to the Uontainment and 0.3
inch for the Containment relative to the Auxiliary
building (Reference 19).

4, The differential settlement for the Unit 1 feedwater lines

passing between the Control building and the Containment
building is 0.4 inch (Reference 18).

For specific line design differential settlement see Note
9 of Table 7.

)
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TRE 7
HRCFIM D FERENITAL BUTLDING SETTLEGNT (Sheme | of 4)

Daxwreial
Settlawere

0.5

0.6

0.6(9)

0.5
0.5(8)(10)

0.5(3)(9)
0.3

0.5(9)
0.5

0.3
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TNEE 7
MAIMM DIFFERENITAL BUTIIDNG SETTUWENT (Sheet 2 of 4)

T Harwrial DAfterertial
Sectlemre Sectlanant
Team Ommription (Irches) Tvem (Osscription (Irctes)
O, RV trarafer tumal/ 0.6 . Dow polymer stoxage tank/ 0.5
axiliay bidy AW mlidificaeion bidy
“. RN twefer tsrel/ 0.5 . Liquid chillesw/turied 0.3
R trarefer bidg pipirg
6. RV tersfer tuvel/ 0.5 s. Oow ploymer stxwge tak/ 0.3
RAW sl idificstion hidy aried piping
4. R trareter hicy 0.6(9) %. Tumal ITA/TI2A 0.3(1)
axiliay bid; 5. Turel TR 0.3(1)
€. R mlidifioation bldy/ 0.5 5. Tural ITH/ITRA 0.3(1)
arned pipirg
s, Tuvel ITRHITE 0.3(1)
46. RV mlidifiosion bldy 0.5
heaith chysics bl B. 0T tana/TI0 pup name 0.3
©. Health physics bidy 0.3 €0. 00 tark train ‘A'AKE 0.3
huried wtility piping tak train ‘B’
0. Baxxwtive auler/air 0.3 61.(4) a. NEW walve hase (5)/ 0.5
amressy bk splash rirg;
solash 0.3
Sl Alr comresser bldy/ 0.3 o
ouried pipg
D, NN valve hse (5)/ 0.3
52, Cment silo/RAW solidification 0.5 splash ring:
by lash rIgAEW 0.5
touer
62. OF0 Stoxage Tark Rmprouse Flox 0.3
SlayWalls frotars (11)
NOIES: L, Selsnic Qs QU within stnctire. See Refererce 31 (Cooumares Arplicability o Uhit 2 also) .

ALl refereoss to Uhit | are alse goliosle to hit 2.

Te 0.5 Lnoh diffevential ummm-mmmnu.mmanmm-
nit | only. (Refererce 2).

Gmdl - uon 4. ad b, both need to be werified for trains A ad B.

1f there are ro roJid sgyporets in the NECW walve hase, then settlament shown golies o tumels T2\ ad T2
(Refererce 21),

See Refererce 22.
Sew Refarerce 26,

hmmt:nnummmmmm senctige relative to the
wil aieoet © the footing atside the senctee is 0.3 inch (vertical) (Refererye 20).

m?mmmmwmmmmmumm is 0.30 irch
« 4

DFGETH Malls axd Rovers settle with remecy t flar slb.  Refereros 49,
42
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FEVISED (SN OUFFERENIIAL SETTLEMNT ™R DNAVITUN. LINES.

DM Change Notice 1017-22
Dated 11/7/88

REV 5_DATE _3-19-86_

FRVISED (ESEN
Darrexe OUPRENITAL SETDRENT (IN) mvec
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DM Change Notice 1017-24
Dated 3/31/89

VNP DESIGN MANUAL REV_S DATE_3-19-86

DC-1017

TARLE 1
MAXIAUR DIFFERENTIAL BUILDING SETTLEMENT (Sheet 4 of )

i REVISED DESIGN DIFFERENTIAL SETTLEMENT FOR INOIVIDUAL LINES.

REVISED DESIGN

LINE 08 1308 INTERPACE FEERENT 1 REFERENCE

2-1229-011-3* R/% Trensfer Tunnel/ 0.9 §)
Auxiliary Bldg.

2-1229-013-3" R/W Tronsfor Tunnel/ 1.1 L
Auxiliary Bldg.

2-U01-091-2 R/ Transfer Tunnel/ 0.9 3
Auxiliary Bldg.

1=1224-008+1 12 R/W Transfer Tunne)/ 0.8 §1
Auxiliary Rldg.

1=1229+011-3" R/W Transter Tunnel/ 1.0 §1
Auxi)iary Bldg.

1+1229-013-3* R/W Transfer Tunnel/ 1.0 51
buxtliary Bldg.

A=1591-263-2 172 R/M Transfer Tunnel/ 0.4 51
Auxiliary Bldg.

x=1891-264-2 1/2° R/W Transfer Tunnel/ 0.9 5!
Auxiliary 8ldg.

A-1901-024-2" R/ Transter Tunnel/ 0.9 51
Auxiltary 8ldg.

A=1901-055+2" R/W Transter Tunnel/ 0.9 5!
Auxiliary B8ldg.

A=2201-400-4" R/ Transfer Tunnel/ 1.0 §1
Auxiliary Bldg.

A-2401-021-1 1/2* R/W Transfer Tunnel/ 1.0 51
Auxiliary Bldg.

A-2020-040-1 112° R/W Transfer Tunnel/ 1.0 51
Auxiliary Bldg.

A=001-021-1 172 R/W Transfer Tunnel/ 0.1 §1
R/W Transfer Bldg.

A=2420-040-) 1/2° R/W Transter Tunnel/ 0.7 51
R/W Transfer Bldg.

2-1“(-52‘0-1 1 R/M Trangter Tunne!/ 0.7 2

R/W Transter Blog.

~42B~



ENCLOSURE 2

0C-1000-C
FIGURE 13
ESTIMATED SETTLEMENT OF POWER BLOCK STRUCTURES



ALVIN ¥.-VOGTLE NUCLEAR PLANT
DESIGN MANUAL CHANGE NOTICE (DMCN)

OMON N0, DC - 1000C - 14
OATE 7-5-90

INSERT THIS CHANGE NOTICE FOLLONING THE COVER PAGE OF THE APPLICABLE DESIGN
CRITERIA OR SECTION AND RETAIN UNTIL CHANGE NOTICE IS REPLACED BY A REVISION

DM SECTION
ROCN._DC-1000C  TME General Design Criteria (Civil /Structoral)

REV. NO. 3
PRINCIPAL RESPONSIBILITY SCS VNP - Civil Group @ LIST: s CIw
SYSTEN CLASSIFICATION [ SAFETY RELATED [ SAFETY IMPACT [ OTHER

CHANGE REQUESTED BY: [ CLIENT B ENGINEERING [ SUPPLIER/CONTRACTOR

REASON FOR CHANGE_To \icerperate the final settiement estimates
as deiermined by ProwcT design calc no. X2CF-S-10k rev |

DESCRIPTION OF CHANGE Reyi5i0m to F ure 13 . "Eshmated Settlenent
of ' Power Block Structures ™ | p.65, to Show the latest
settlement estimate for the center peint of the Fuel Hondlmg
Bldg. (chonqed frem 24 1o 40 ). Figure 12, alse revised fo
show the estimated settlement for the center of the seoth end

of the Unit | Diesel Gen Bldg. (14 ) that was previously
no! shown.

APPROVAL SIGNATURES - SCS ENGINEERING . DATE

e C.. M \M’ 1-8-490
INTEROISCIPLINE REVIEW. (1 [ 7/es/te \a%“smnrl?m %ﬁuc
A MOR/DATE

CON/DATE

6. OIS (S FEIRD) /A
§ § ¥ . Y-
HSIR CHINGE = bo. ~ARsw &~ EUTRED ] NOT REQUIRED B3 B 7-95°

¥NUC SAFETY ENGR. X© - 7- 9-90
m 5{ C.‘% - q '7"1‘49_
PONV/OESIREE__ (G ( if%/ s 2093

¥SIGNATURE REQUIRED ONLY IF SAFETY RELATED 0R/SMFETY IMPACT ¥XCOMPLETED BY NSE
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ENCLOSURE 3
CALCULATION X4CPS-0167
BUILDING SETTLEMENT SUMMARY, UNIT 1



