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Frank Riraldi, P.E.
Structural Engineering Branch
Division of Engireering
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Comnission

My name is Frank-Rinaldi. 1 presently reside at 5506 Beech Ridge Drive,
Fairfax, Virginfa 22030 and I am loyeed as a Senfor Structural Engineer

fn the Structural Engineering Branch, Division of Engineering, Office of
Reactor Regulation, Washington, D. C. 20555.

Professional Qualification

I received a B. S. degree in Civil Engineering from the City College of
New York (1966) and a M.S. degree in Civil Engineering from Maryland
University (1974). - .

1 am a registered Profe sfonal Sngfneer in the Co«nonw'altﬁ of Yirginia (1972).

1 am a member of the Main Committee of the ACI-ASME Committee on Concrete
Pressure Components for Nuclear Service (Concrete Reactor Vessels and
Containments). .

1 have been employed by the NRC - Structural Engineering Branch since 1974 as

a Senifor Structural Engineer. My dutfes include development of design criteria
for nuclear structures and participation in the formulation of safety criteria.
Dutfes also 1nvolve safety-related review of structural and sefsmic design
criteria (Safety Analysis Reports & Topical Reports) for power systems and

the evaluation of nuclear containment structures, reactor vessels and other
structures and components.

The following 1s a summary of my previous professional experience:
1971-1974 U. 5. Atomic Energy Commission

Fuel Fadrication and Transportation Uranch
(Structural Engineer).

1970-1971 Naval Facilities Engineering Comnand-Division of Research
Devolopment and Testing and Evaluation (General Engfneer).

1968-1971 Naval Facilities Engineering Command-Electronics Facilities
Support Branch (Structural Engineer).

1966-1968 Naval Facilities Engineering Command-Chesapeake Division
(Civil Engineer).
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IZITED STATES OF A“ERICA 1411.
”'LEAR RCGULATORY COIUtISSION

BEFORE THE ATO'{IC SAFETY'AND LICENSING EOARD

In the Matter of )
; Docket Nos. 50-329-0M

§0-~330-0M W/

; 50-329-0L

(Midland Plant, Units 1 and 2) 50-330-0L //’7
M Ay

X 27543

COIISUMERS POWER COMPANY

Pursuant to 10 C.F.R. § 2.740(b), the NRC Staff serves the following inter-
rogatories on Consumers Power Company. In several interrogatories we hzve
included requests for documents. The reqdests are made in the event you

will respond absent a formal Motion to Produce these Documents.

Interrogatory 1
As a result of settiement and inadequate compaction in the fill area, you
have proposed remedial actions and you have agreed to re-analyze the seismic/
structural analyses of the Category I structures located in this area.
(a) Have you verified and evaluated any changes in the design safety

margins available for any Category I structures by performing

structural re-analysis?

(b) If the answer to (a) is yes, please provide a copy of any structural
re-analysis performed.

(c) If the answer to (a) is no, please stats the reasons for not performing
that re-analysis.

(d) If the answer to (a) is no, but you plan to make such re-Aﬂalysis.

please state when you plan to do so. Kgl
1630 36
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(e) Hive you factored into any re-analysis informmatiun containod in, or
r.sulting from, a letter froa Robert Tedzcso to Vice Presicent J. Cook,
dated October 14, 1580, concerning seismological faput data acceptable
to the Staff? .

. iy Sl _ 4
(f) If the answer to (e) is yes, please provide a copy of that re-cnalysis.

(g) If the ansiar to (e) is no, please state if you plan to male an analysis
incorporating that data, which structures you plan to re-cnalysis, and
when you plan to do so. b

(h) If you belicve re-analysis is not required for any such Category I
structure, please state for each structure why such re-analysis is not
required. Heovgian

(i) Was the floor response spactra for the diesel generator building genar-
ated on the assumption that the shear wave velocity would not be lTower
than 500 feet par second?

(J) If the answer to Question (1) is negative, please state the assumption
used with respect to shear wave velocity. ~

(k) How have you assured yourself that the soil shear wave velocity will
not be less than 500 feet per second for the life of the plant?

\

Interrogatory 2 ‘_ Lo~

The fill material under the northern wing éf the service water pump structure
has been found to provide inadequate fupport. While the portion of the
structure over the fi1l1 material 1§f£cing supported by the main structure
founded on natural material, through cantilever action, it fs stated in
l'anagement Corrective Action Report No. 24, Xngqrfn Report 6, issued Septem-
ber 7, 1978, that the total design loads cannofhbe supported by the main
structure. Your proposed remedfal action will utilize corbels attached to
the side of the structural wall by bolts. The corbels ara to be supported
by pilings placed underneath them,

(2) What alternative corrective actions did you consider for supporting
the cantilevered portion of the Service Water Pump Structure?




(b) Was one of the alternatives considered to provide a stible solid found2-
tion support of the czntilever portion of the strictura doun to the
glacial till rather than the concentrated su;part dasign eventvally
chosen? :

(¢) What structural anaiyses for each of.fﬁése a]terﬂaiiveﬁidid ¥ou p&rfonﬁ?n
(d) Please provide a ccpy of 2ay analysis described in 2{c) above.

(e) Did you factor into any analysis identified in 2/c) 3bove the infor=
mation contained i» a T1:iter from Robert Tedasco (o Vice Prasi..it
J. Cook, dated Octcler 14, 1980, concerning seismoleogical {1 ut cata
acceptable to the Staff?

(f) Explain why each of the alternatives #entifiu: i 2%a) abose i3
rejected or accepted. F

(g) For those alternatives that were rejected, but for vhich no analysis
vas identiffed in 2(c) above, give the rezsons for not considering
those alternatives.

(h) What analyses have you done to assure yourselves that the long lcngi-
tudinal bolts which will be used in the remedial action will withstand
the force produced in the bending mode?

(1) Please provide a copy of any analysis identified in 2(h).

(§) If no such analysis has been performed do you plan to g; an analysis .
and if so when? i

(k) Do you have a plan for pre-service and in-service inspection of the
integrity of the bolts during the life of the plant?

(1) I; the answer to 2(k) is yes, provide a copy or description of that
plan, .

(m) If the answer to 2(k) is no, state the reasoas that such a plan s not
necessary.

(n) What type of bracing (if any) will be provided to assure that the
vertical piling will resist horizontal forces?

(0) What analysis have you done to assure the adaquacy of any horizontal
braces identified in 2(n).

(p) Please provide a copy of any analysis identified in 2(o0).
(g) What analyses have you done tu assure yourselves that the piling under

@ the service water pump structure will provide adequate vertical support
after the occurrence of a postulated earthquake (&=277




(r) Please provide a copy of any cnalysis identified in 2(q).

(s) Did ycs factor into any analysis iZcntifisd in 2{3) abc.e the infor-
mation contained in a letter from Rodert Tedesco to Vice Prasident
J. Cook, dated Octobar 14, 1930, conteraing seis-ological input data
acceptadble to the Staff?  —  ~

Interrozatory 3
The following questions refer to the remedial actions at the service witar

prp structure,

(2) 1Is the corbel design such that it depends upon a friction-fit with the
service water pump structure's north wall resuliing frcn the pre-
teansioning of the long longitudinal bolts.

(b) How have you assured yourselves that this fricticn-fit will be main-
tained under all the desing loads for the builaing?

(c) If the answer to 3(b) is based on tests or other analysis please
identify and provide copies of the analysis or test results.

(d) How have you assured yourself that the concrete at the interface
batween the corbel and the Service Water Pump Structure can adcjuately
resist bearing pressures developed as a result of pre-tensioning of the
bolts.

(e) If the answer to 3(d) is based on tests or other analysis please identify

and provide copies of the analys's or test results.
Iaterrcatory 4
In the response to Question 15 of the NRC request, regarding plant fill, it
s stated that, "differential settlement primarily induces additional strain,
which is a self-iimiting effect and does not affect the ultimate strength of

the structural members." Additional clarification of this statement is
needed.
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(a) lhy do you classify the resulting strains 2s celf-liniting in nature?
(b) How do you reconcile your staterant quoted abave with your statemant
concerning the Service Watar Pusip Structure in the Managament Corractive

Action Report No. 24, Interim Report 6, issuad Sept.mbar 7, 1978 that
the total design loads cannot be supported Ly the m2in structure.

Interrogatory §

The applicant responses to Questions 14, 28, and 29 of ti2 UNC rajuzsit

regarding the causes of cracks due to settlement, the significance of the

extent of cracks, and the consequences of craqking. provided fusight saly

into the existing condition of the Category I structures.

(a) Have you parformed analyses which provide tansion field data untar tle
gii:ggulzfd combinations at all crack locations for each Category I

(b) Provide copfes of any such data or analysis described in Part (a).

(c) If the answer to (a) is no, state why it is not necessary to p:rform
that analysis. .

(d) Have you performcd any analyses to show the limiting tension field
conditions in which a crack will not prepagate.

(e) Provide copies of any such data or analysis described in Part (a).

(f) If the answer to (d) i3 no, state why you do not believe it is
necessary to parfomm that analysis.

(9) What analyses have you performed prior to loading or surcharging of any
structures or tanks will not further propagate existing cracks?

Interrogatory 6

Since the fill was replaced by other material, such as lean concrete, in the
vicinity of the auxiliary building and of the feedwater valve pits, the soil
properties of the foundation material have been changed.

o



(a) Hava yecu parfonied new seisic/structiral znalyses that utilizes the
new soil properties, (e.g. da:iping valves eud shear ncdules).

(b) If tie answer to (a) is yas, pléase provide a copy of any such seismic/
— - -structural analysis. .

{c) If the cuswer to (a) is no, ple2se state 4'.2 reasons for not parforming
such nzy seismic/structural analysis,

(d) If the answer to (a) is no, please state ycur basis for concluded that
these structures will conply with current i.RC criteria.

{2) If the answer to (a) is yes, hzve you pairforued a rev soilsstructural
intaraction 2nalysis for the auxiliary Suilding and the feedwater valve
pits.

(f) If the answer to (e) s yes, please provice a copy of that analysis.

{nterrogatory 7

The applicant has not established the effectiveness of the ground water well

system. These wells are needed to control the ground water level and prevent

sQil-1liquifaction.

(a) Is the permanent dewat ‘ing system designed to withstand the safe
shutdown earthquake. [5SE)?

(b) If the answer to (a) 1s no, have you evaluated the impact of sofl
Tiquification on any sofl supported Categcry I structure.

(c) If the answer to (b) is ye., what ground vibratory motion has baen
coasidared?

Interrogatory 8

In connectfon with your seismic analysis of the service water pump structure
and the diesel generator building have you developed: (1) Lump mass models

(2) Stiffness value for each member (3) Mass at each nodes point (4) Spring

constants used in the analy. . (Ko. cD. KK cl. K\'. C’) and (5) Seismic

e - e - di 3 1) e s
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fiputs of tie modified Taft N21E 1952 record used in this 2aalysis. As to
any affircative aaswer, please provide cupies,
.
Poterrgzatory 9
with raspact to the seismic Category I vilve pits located in ihe i1l sijacent
of tha east and west side of the diesel g-acrator building:
(a) What chonges, if any, occurred to thase pits during the diesel gcncrator
surchirge program?
(%) Do any cracks exist in these pits?

(¢) What changes, if any, occurred in tha rattle space for the piping
during the diesel generator building surchzrge prcyram?

R gt G ¥
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it OCT 29 1823
Docket Nos. 50-329/330

MEMORANDUM FOR: Robert L. Tedesco, Assistant Director
for Licensing
Division of Licensing

FROM: James P. Knight, Assistant Director
for Com,cnents and Structures Engineering
Division of Engineering

SUBJECT: MIDLAKD NPP - DISCOVERY QUESTIONS
REQUEST FOR INFORATION, FSAR REVIEW

Plant Name: Midland MNPP Units 1 and 2

Licensing Stage: Discovery - FSAR Review

Docket Number: 50-329/330

Responsible Branch and Project lManager: LWR # Darl Hood
Requested Completion Date: October 6, 1980

Review Status: Completed

The discovery round review of the FSAR has been completed by Pao Huang and John
Matra of the NSKC and Frank Rinaldi of the Structural Engineering Branch. We

find that additional information s required before we can complete our review.
The additional information requested, which concerns structural aspects, is
contained in the enclosure. The material reviewéd to date consisted of information
provided through Amendment No. 81, dated September 16, 1980.

V ‘M/
Jamcx P. Q& ~Fﬂ\ssi';§nt Director

\U)Conponcnts and Structures Engineering

Divisjon of Engineering
CONTACT: F. Rinaldi x29467

Enclosure: Discovery Questions

cc: W. Pike, MPA
D. Eisenhut, DL 3
R. Yollmer, DE /f§> B
F. Schauer, SEB (WA /a{ o 7
W. Paten, OELD /—6 "

F. Miragifa, DL

D. Hood, DL

Po “lllﬂg. "M/

J. Matra, NSWC
F. Rinaldi, SEB
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e ENCLOSURE ¥ ‘¢~ maal el
MIDLAND NPP UNITS 1 AND 2
DISCOVERY NUESTIONS
REZUEST FOR INFORMATION FSAR REVIEW

” 1. As a result-of settlement-and inadequate compaction in the fill area,
the applicant has agreed to re-run the seismic analyses of the Category !
structures located in this area. We require that tre applicant verify
and evaluate any changes in the design safety margins available for
all applicable Catezory I structures, by performing a structural
re-analysis using the resulting seismic forces.

2. As a result of the strengthening measures planned for the auxiliary
building and the service water intake structure, through the use of
caissons and piles, respectively, the foundation of these structures
will be different from the original design. Such a change will require
a new seismic/stiuctural analysis. In addition, since the flnor response
spectra for the diesel generator building were generated on the assumption
that the shear wave velocity would not be lower than 500 FPS, we require
that monitoring of the soil properties be undertaken throughout the
period ¢f consolidation in order to verify the validity of this assumption.
Also, the applicant is required to report and evaluate any variations from
the minimum assumed value of 500 FPS. -

3. The fi1l material under the nothern part of the service water pump
structure remains an open item. While the portion of the structure
over the fi11 material is being supported by the rest of the structure
founded on natural material, through cantilever action, it is stated
in the Management Corrective Actiun Report, Interim Report 6, issued
September 7, 1978, that the total design loads cannot be supported by
the main structure. The proposed corrective action recommends the placing
of pilings along the north wall of the structure. The following concerns
regarding this proposed corrective action, need to be addressed:

a. The corrective action does not provide the type of foundation support
that was considered in the original design, which provided stable solid
sofl sunport along the foundation of the structure. The corrective
action only provides concentrated supports aiong the wal'! through the
use of piles, corbels, and bolts.

b. The method of attaching corbels by using Yong longitudinal bolts
through the walls requires the bolts to resist bending forces.
This 1s not an effective way of utilizing bolts, since bolts provide
Tow strength in the bending mode. Other corrective design methods,
that more closely comply with the design intent, should be considered
and compared. '

N
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¢c. In the proposed re-analysis of the service water pump structure for
seismic loading, the manner in which piling will be modeled is not clear.
It appears that the vertical piling may not resist horizontal forces

~ unless proper bracing is provided. In addition, the aplicant siculd
evaluate as to whether or not the piling will still be an effective
way of providing vertical support after the occurrence of a postulated
earthquake (e;'.‘? "

In the response to Question 15 of the NRC request, regzarding plant fill,
it is stated that, "differential settlement primarily irduces additional
strain, which is a self-1imiting effect and does not affect the ultimate
strenath of the structural members.” Ad#iticna) clarification of this
state~2nt is needed. Due to differentia) cettlr~2nt tha foun-atiore Af
Category I structures, in the plant fill areas, have become drastically
different from the original design. Consequently, the new structural
systems should be evaluated to determine that all of the design loads,
load combinations and stress/strain 1imits identified in current NRC
criteria are satisfied.

The applicant responsas to Questions 14, 28, and 29 of the NRC reques:
regarding the causes of cracks due co settlement, the significance of
the extent of cracks, and the consequences of cracking, provide insight
into the existing condition of the Category I structures. Howeve
additional information {s needed for the evaluation of the Category I
structures, as follows:

a. Provide the tension field data, if any, under the design load
combinations at al) crack locations for each Category I structure.

b. Provide an analysis that will show the limiting tension field
condition fn which a crack will not propagate.

¢. Demonstrate that the existing cracks will not propagate further
as result of any postulated additional settlement.

d. Demonstrate that adequate corrective plans, in recard to the adverse
effects of corrosion of the reinforcing bars in the cracked areas,
have been formulated and that quality assurance/control procedures
have been carefully identified and evaluated.

Since the fi11 was replaced by other material, such as lean concrete, in

the vicinity of the auxiliary building and of the feedwater valve pits,

the soil properties of the foundation material have been changed. It

fs recommended that new soil properties (e.g. damping values and shear
modulus) be used in the revised seismic analysis to determine the structural
adequacy of all of the pertinent Category I structures. A new soil-structure
fnteraction analysis should be conducted by the applicant and a summary of
the assumpticns, models, and results should be provided for our review.
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Also, all structural/seismic analyses should be conducted using the
revised sefsmic loading and current NRC criteria so that margins of
safety can be determind against currently acceptable loads and
standards. In addition, all analyses should include the effects of
soil settlement, as identified in the revised 1ocad combination equa-
tions, and include an evaluation of significant local cracked areas,
as per Question 5§ criteria.

7. The applicant has not established the effectiveness of the groundwater
well system. These wells are needed to control the ground water level
and prevent sofl-liquefaction. The proposed dewatering system should
be categorized in its entirety or in part, as per the dstermination of
the system and gecscience technical personnel, as Category I systems and
should be designed and constructed to resist the loads of OBE/SSE and
other pertinent loads.

8. The reactor vessel support system remains as an open item since it
is undergoing a re-evaluation by the applicant. Provide the final
design and analysis for our review.

9. Since the design of other Category I and internal concrete structures
were completed before 1973 the load combinations presented in the FSAR
are not in accordance with all of the current NRC criteria. Specifically,
the staff has adopted as the acceptable criteria ACI-349 modified by the
exceptions identified in Regulatory Guide (RG) 1.142. The applicant
has not yet compared the degree of conservatism of the Midland NPP design
for the two criteria, with respect to the lcad combination and with respect
to related acceptable allowable stress/strain criteria. Demonstrate that
the criteria (load combinations and acceptance limits) are equivalent in
safety scope.

10. The Tornado Missile Spectra does not fully comply with the current NRC
criteria. Specifically, the applicant has not considered the three steel
pipe missiles (3" dfa., 6" dia., 12® dfa.). From a structura) point of
view the 12" diameter steel pipe controls the design of the concrete
barriers. Therefore, further evaluation of the tornado missile barriers
s required. In addition, the applicant should demonstrate that the vents
used to reduce the differential pressure in other Category I structures are
adequate to resist any postulated missile impact.

11. Confirmatory independent seismic analyses of the containment structure,
service water pump structure and the diese! generator building are
underway. Additional data to those presented in the FSAP are required.
It {s requested that the following data be forwarded to NRC for the
structures mentioned above:

1. Lump mass models

2. Stiffenss value for each member

3. Mass at each nodes point

4. Spring constants used in the analysis (Kgo Cor ¥yo Cyo Ky. Q,)

5. Seismic inputs of the modified Taft N21E 1952 record used in this
analysis.
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The altached guidznce has baan develonad in connaction with rur
cr, . rience over the lest saveral yzirs fn ,-2;2ring SER's. ‘uile
¢ .nclosed guidanca has not bezn for-+li-ad, it has Sean '::d
¥ . % in editing SEPs, with the geal of producing more cunsist

c»4 c2sily understood documents.

Y o>

'z v2lieve that if liasa guidelinas are followed, particuiarly by
ke originators of SER inputs, tha amount of editing and rewriting

red will be greatly vaduced, tharedy, heopefully improving the
iciency of the procuess. _ ’
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.
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e welcome any suggestions on improving these guidelines.

el

. Vassallo, Assistant Cirectior
for Light Water “eacters
Division of Project iManagement

Enclosure:
As stated
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ATETY EVALUATION REPORT

Evaluation of Response to 10CFR 50.54(f) Request

Regarding Plant Fill
Dated March 21, 1973

MIDLAND PLANT
Units 1 & 2

\ V%4
/6 5

f«/é

b detibn &2




-

P — T e T e
. gy 8

T:5.8 07 CIuTENTS

Section

1.- Introduction

11.. Result of Investigation

111. Statement of Deficiencies

I¥. Discussion of Remedial Acticn Proposed by the Applicant
Y. Results to Date

vl. Evaluation of Response to 10CFR 5C.54(f) Request

Recommendations

Page



] —— . . e

A . 2
- ‘;..‘..,....‘-,: e e e e

S

I1.

TR ma—

INTRODUCTION

On August 22, 1978, Consumer FPuwer Company (CPC) notified the NKC Resident
Inspector that there was larger than expected settlement of the diesel
generator building foundation. During subsequent iuves igations Dby NRC
and CPC personnel, it was determined that the settiement was reportadble.
On March 21, 1979, a 50.54(f) request was issued by H.t Denton, to the
Director of the Office of Nuclear Reactor Reguiation, which CPC responded
on April 24, 1979. Revisions to the CPC response were submitted on

May 3. {Rev. 1); July 9 (Rev. 2), and September 13, 1979 (Rev. 3). In
addition, a series of meetings between the applicant and NRC personnel
took place. The following report describes the observed settlement, the
structural aspects of the issue, the applicant's proposed remedial action,
the evaluation thereof by the NRC technical reviewer, and the staff's

recommendations.

Result, of Investigation

As a result of the investigations conducted by NRC personnel of the Office

of Inspection and Enforcement, the following deficiencies were established:

a. The quality assurance program for obtaining proper soil compaction of
the Midland site was deficient in a number of areas. This is especially
evident in the area of diesel generator building.

b. Soil of the type used {n the foundation of the diesel generator building
{s also located, to varying degrees, under other Class | structures and
plant area piping.

c¢. Several inaccurate statements are contained in the FSAR with respect to
soil foundations.

d. Although it has been stated that {nadequate sof! compaction contributed
to the settlement of the D/G cuflding, {1t had not been determined what
other factors may have contributed to the settlement.
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e. CExtomsive cracling has been observed in various Caternry 1 structures
which are in excess of the limits specified by the zpplicable building
codes (i.e., AC1-318, AC1-349) or acceptable engineering practice.

111, STATEEWT OF THE DEFICIENCIES

It appears that the deficiencies are caused mainly because of:
1. Insufficient compaction in the areas where backfill material was used.

2. Insufficient technical direction in the field during back filling
operations.

3. The backfill material used was not in accordance with the criteria
contained in the FSAR Section 2.5.4.5.3.

The structures affected by the backfill material are:

1. Diesel generator building.

2. Service water pump structure (partial).

3. Tank farm,

4, Diesel oil storage tank.

5, Feedwa%er isolation valve pit and the auxiliary building.

The affected structures are shown in Figure 1.

A description of settlement, structural cracking, and potential problems of

the affected structures are as follows:

1. Settlement and Foundation Material Description

a.) Diesel Generator Building
The settlement monitoring problem of this structure began in July, 1978.

. It was observed that there was excessive settlement of the diesel genera-
tor building. The contours of the settlement monitoring are i1lustrated
in Figure 2. It can be seen that the differential settlement approximates

4 inches.
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30 feet ¢f fill wrnicn consists of soft 0 Stiff clay vitn ;

lavers of very loose to dense sand.

b.) Service Water Pump Structures

The major portion of the structure is founded on natural sc

except for the northern part which is fcunded on the fill.
of tne backfill is shown on Figure 3 anc 4, In view of tre
settlement observed at the diesel generator building, an |
was performed by NRC Region 111 to obtain information rel:
design and construction activities affecting tne Diescl Ge
Building foundation and plant area £i11. As a follow-up *.
gation of all Category 1 structures on fi11, several borir.
in this area. The borings indicated that the backfill cor
to very stiff clay and Toose to very dense sand. The conc
that some areas of the fill material under the northern p2-
structure were not sufficiently compacted. However, no si.
settlement of the structure has been noted. The reason f:
to be that the existing dead loads from this portion of t-
are partially supported by the rest of the structure throu:

action.

¢.) Tank Farm

Figure 5§ shows the tank farm in plan. Tnere are two borz:

storage tanks (BWST), a utility tank and a primary storag: .

these, only the BWTSs are safety-related.

~zterial
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Liiciring the ring girder for cach tank ;s'a small bcgrsﬁigeﬁ.gtfu:t.r§

—~
calied a valve pit. This houses vzives and other contrcls. As 2 f2ilc

up to the investigation of al) Category I structures founded on fill,

several borings and test pit examinations were completed in the ta2nk

farm area. The results of the investigation indicated that the tanks S
are supported on medium to very stiff clay backfill with occasional

medium to very dense sand layers. Selected points on the piping bztw~een

the BWSTs and the auxiliary building will be monitored for settlement

during the construction phase. Any differential settlement measured

will be analyzed in accordance with estiblishsl procecures.

d.) Diesel 011 Storace Tanks

There are four diesel ofl storage tanks, each 12 feet in diameter and

44 feet in length (See Figure 6).

There is six feet of earth covering each tank. The tanks are supported
at three points anchored to concrete pedestals. The tanks are founded

on backfill and results of the boring program indicated that the tanks
are supported on medium to stiff sandy clay backfill. The sofl condition
is adequate to support the tanks. Moreover, the weight of the tanks is
approximately equal to the fill that it replaced. In order to verify
that the fi11 1s satisfactory, these tanks have been filled with water
and settlements are being monitored. In the three months since the tanks

have been filled with water, no appreciable settlements have been noted.
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e¢.) Auxiliary Buildine and Feedwater Valve Pits

Since some of the fill extends under the auxiliary building and feec-
witer valve pits and its bearing capacity was found to be questionabdle,
it was decided to replace it with structural elements which extended

from the existing concrete foundations to underlyiig undisturbed

glacial till. The proposed method will be described later.

2. Cracking of Structures

Extensive cracking of several Category 1 structures has been observed.
These cracks vary in width from building to building. From the available
data as reported by the applicant, it appears that at least some of tne
observed cracks are increasing in width. The maximum width of cracks for

various structures are tabulated below:

Date/Crack
Structure width in Mils
Diesel Generator ., 8/30 (30) 9/79 (30)
!3 b et e} éuaa-zﬂls~:a>
Service Water Pump 8/79 (20) No data
Structure

Auxiliary Bldg 8/79 (20)  9/79 (30)
Borated Water Storage No data 9/79 (20)

Tank and Valve Pit

The applicant stated that the majority of these cracks are shrinkage and
temperature cracks and that they do not affect the structural integrity of

the buildings.

ined In the FSAR And The Design

Inconsistencies Between Information Conta

3.
In response to the 10CFR 50.54(f) request on plant fi11, the following

inconsistencies have been reported by the applicant:
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a). A uniform lozd of 3000 psf was used in seltlement calculations™or the

diesel generator building rather than AQOO psf incicated in Figure
2.5-47 of the FSAR.
.b.) The calculations of settlement of ‘"'_dﬂQSQ‘V9'ff:f33"9“j)°fﬂ?__

. assumed a rat founiation rather than spread footings. Additionally,
the sketches of the diesel generator building contained in the response
to the 10CFR 50.54(f) Request show that the foundations of the diesel
generator building consist of a continuous grade beam (Figure 2).

This is not consistent with the assumption for tne foundation used in
the calculations.

¢.) The response states that the FSAR contains the results of erroneous

caiculations for the mat foundation rather than the actual, i.e., the

continuous grade beam.

4. Deflection of the Electric Duct Bank

During investigation of settlement of the diesel generator building, it was
discovered that due to lack of clearance between the vertical portion of the
electric duct bank projecting above floor level foundations, the duct was
supporting sractically the entire structure (See Fig. 7). As a result, the
load transferred from the building to the duct bank produced bending, which
could have caused the reinforcing steel (at Point A See Fig. 7) to exceed
the yield strain. The duct bank might have been deformed beyond the
allowable limits.
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Iv. Discussinn of the Remedial Actions Proposed by the fpplicant

1. Settlement and Inadeguate Compaciion

The remedial action roposed by the applicant is primarily directed towards

stopping the excessive settlement and replacing the questionzble material
used as a fill. The specific actions for various structures are described
below:

a.) Diesel Generator Building

On the basis of the recommendation of the soil consultant professors,
R. Peck and A. J. Hendron, the remedial measure chosen wus to preload
the existing backfill by layers of sand surcharge. The surcharge was
applied in steps up to 20 feet total. Fig. 8 shows a cross-section
of the building and the surcharge. It is expected that the surcharge
will produce stresses in the fill greater than those for which the
£111 would be exposed to during the 1ife-span of the structure. The
surcharge will remain until excess pore prersures are dissipated and
the rate of settlement becomes small and *re residual settlement can
be predicted by extrapolation. In order to remove a potential cof
liquefaction, dewatering of site is planned which will be described

later.

The applicant claims that the differential settlement of the diesel
generator pedestals will have no effect on alignrent of the engine
and the generator beca'se they are both mounted on the same foundation.
Furthermore, during the operation of the plant, if further differential
settlement causes the allowable tolerance to be exceeded, the manufac-

ture~ states that the generators can be shimmed to & leveled position.



). Service Water Pu=p Structure

As mentioned before, the major portion of the structure is founded on
natural soil material except for the northern portion which is founded
~—on {11 During the investigation of all Category I structures on
£i11 and as a result of examination of the borings taken in this area,
it was concluded that the structure cdoes not show any significant
settlement, although it is parti2’ly situated on the fill. The reason
for this is that the existing dead loads from this portion are being
partially supported by the rest of the structures through cantilever
action. The remedial measure chosen is to support the north wall on

piles driven to hard glacial till.

Figures 9, 10 and 11 show the plan and details of the piles. A total

of 16 piles is planned at this time. The piles will have a capaciy of
100 tons and are designed as bearing piles to carry only vertical load.
The piles will be pipe piles filled with concrete. They will be pre-
drilled through the fill and driven into the glacial till. The length is
expected to be approximately 50 feel.

As shown in Figures 10 and 11, the concrete corbels will be anchored to
the wall by & system of anchor bolts. The pipe piles in turn will
be jacked against the corbels to effect the transfer of load.

A test pile will be load tested to determine its capacity.

c.) Tank Farm

No remedial measures are proposed by the applicant for these structures.
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d.) Lnciraround Facilities

The applicant stated that all safety related piping is sufficienily
duztile, so that there are no adverse effects of differential settle-
ment. Electrical duct banks are reinforced concrete elements enclosing

PVC and rigid steel conduits providing voids for the cables.

The integrity of the duct bank is established by passing a rabbdit

through during the construction phase and the duct bank by itself is
ductile and can absorbe a considerable amount of differential settle-
ment without significant stresses. No remedial measures are planned

by the applicant for duct banks or underground piping.

e.) Auxiliary Building and FW Valve Pits

The design of the remedial measure has the objective of replacing the
soi1 of suspected bearing capacity with structural elements which
extend from the existing concrete foundations to underlying undistri-
buted glacial ti11. In order to accomplish this, it is planned to
utilize the structural capacity of the electrical penetration rooms to
bridge over some of the questionable underlying materials by providing
caissons at the extremities of the electrical penetration rooms. These
caissons shall have sufficient capacity to support approximately one-
half of the dead and 1ive loa”s of the electrical penetration rooms
with the remaining one-half being supported by the control tower.

The proposed method for supporting the fsolation valve pits is to
temporarily support them in place, totally undermine them by removing
all materials to a depth at which undisturbed glacial till is

encountered and f111ing the excavation with lean concrete.
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The plan of attack for performing the work is as follows: (§:—

Figures 12 through 14)

1. Locally dewater the soil above the glacial till in the affectec
areas. The dewatering system shall be installed and the water
drawn down in advance of any excavation. The dewatering system
is a curtain cut-off type.

2. Temporarily support the isolation valve pit by the use of 1 beams
spanning between the buttress access shaft and turdine building
foundation all at the ground surface.

3. Excavate an access shaft zdjacent to the fsolation valve pits to
a depth of approximately 7 feet below the bottom of these pits.
The excavation would then proceed laterally as a drift until the
excavation reaches the extreme edge of the electrical penetration
area.

4, Instal) jacked caissons at this location utilizing the electrical
penetration rooms foundation as the reaction.

5. Concrete the caisson and load test same.

6. Install support of excavation system along the turbine building
foundation wall and connect it to the access shaft and the jacked
caissons. The jacked cafssons which were previously installed
under the electrical penetration rooms will temporarily act as
support of excavation for the excavation under the isolation valve
pit. The containment structure and the buttress access shaft form
t?o remainder of the excavation enclosure under the isolation valve
pit.

7. Excavate all material from underneath the ifsolation valve pits to a
depth at which undisturbed glacial till 1s encountered.

8. Fil1 the excavation under the isolation valve pits with lean
concrete backfill to within 7 feet of the existing forndation.

9. Place structural concrete in the drift under the isolation valve
pits and the access area for installation of caissons underneath
the electrical penetration rooms.

10. Dry pack and transfer isolation valve pit load to the lean concrete
backfill,



¥) Dewatering

Figure 15 is a plan view of area dewatering system.

The present concept is to enclose the Q listed area with a permanent
exterior dewatering system. The dewatering system would consist of
submersible deepwells that would extend to the original clay til.
Approximately 200 %o 300 deepwells would be installed. The number
required tc maintain the ground water at the desired level would be
operated and the remainder would be redundant. There would be suf-

ficient redundancy to provide for interruption of parts of the systenm.

Results to Date
1. Settlement of Diesel Generator Building

The removal of surcharge was started on August 15, 1979, and completed on ’
August 30, 1975. The applicant claims that the observed pore pressures are
smaller than actually anticipated and are now dissipated. The curve of
settiement as a function of logarithn_of time became linear shortly after
the completion of the fill and, therefore, it is possible to predict the
settlement that would occur at any future time by extrapolation, assuming
that the surcharge will remain in place. The applicant claims that the
residual settlement for the diesel generator building due to secondary com-
pression of clay in the 40-year plant 1ife will be of the order of 1 inch.
The applicant did not specify 1f this figure 1s based on the assumption
that the surcharge is permanently left in the building or in the absence
of it or whether it considers the effects of a seismic event.




2. CraCHno‘

Lack of information regarding monitoring of cracking does not ailow
the staff to evaluate the present day situation regarding this issue.
Ke have requested that the applicant continue to mip the cracks in

the affected areas. Fro= the sketchy information received, it can

be observed that at least in one area, the auxiliary building, the
cracks are progressing and according to the data contained in Revision
3 of the Response to 10CFR 50.54(f), dated 9/13/79, they are up to

30 mils (Fig. 14-9, Auxiliary Building, Contrel Tower wWalls). Tne
cracks in the borated water storage tanks (BWST) foundations have also
been recently observed. Ii is i~teresting to note that these cracks
are not due to extensive ic 4s because some of the structures have

not been loaded at the present time, e g., BWST foundation. The pattern
of the cracks, which is predominantly vertical and in a random fashion,
does not shed any light on the possible cause of cracking. The
sketches submitted by the applicant contain large areas marked as
*temporarily inaccessible® or "permanent inaccessibility®, thus ruling
«ut possibility of obtaining any information regarding cracking in

these parts of structures.

VI. EVALUATION OF RESPONSE TO 10CFR 50.54(f) REQUEST REGARDING PLANT FILL
DATED MARCH 21, |

Hel, 1

In response to Question 15, the applicant presented an argument that

" the ACI-318 Code requires that the effects of settlement should be included
in the dead load. Furthermore, the proposed load factors to be used in an

< —— ——
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evéluation of the affected structures are such that they will effectively
increase the allowsble stresses (or reduce capacity of the designed
section by 33 percent). The basic assu‘ption on the part of the applicant
is that the stresses due to settlement are similar to those due to
temperature effects and, therefore, should be treated in a similar
fashion. The applicant proposes to use two additional equations to be
'sed to evaluate the effects of settlement (See Fig. 16 and 17). One

of them, includes dead and live loads, temperature load and wind load.

The other includes dead and live Toads, temperature load and the OBE load.
Both of these equations have the load factor of unity assigned to the loads
which would correspond to the extreme environmental loading conditions of
the requirements of the ACI-349 Code and that of the Standard Review Plan
(SRP) Section 3.8.4.

We find that this method of evaluating effects of the settlement is not
acceptable. The effects of settlement should be analyzed in accordance
with the load combination requirements of the ACI-349 Code, supplemented by
the Regulatory Guide 1.142 (Ap-11 1978).

2. In response to Question 7, the applicant provided criteria for struc-
tural integrity of electrical duct banks. These criteria consist of checking
for continuity and obstructions by means of hard fiber composition rabbit

and when no obstructions are observed, the conduit is considered to be

adequate.

Electrical duct banks for the diesel generator building 1s a part of the plant
which fs necessary for a safe shutdown. For this reason, they are classi-

. . . - . .-
A e .- - . - - - o~
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Category 1 structures such as containment and auxiliary building apply

equally well to design of the ducts. Their failure in case of an emergency

. may be as important and catastrophic in consequences as that of any other

_Category 1 structure. In order to assure their functionality, appropriate

Category ! structural criteria must be applied to their design.

It appears that the applicant is applying somewhat different criteria for
the design oi ihé cucts. The exact criteria used are not stated, but it
appears that the reinforcing provided is minimal, so that the ducts can
achieve a consid&r:b\c amount of ductility in bending. We consider that
this approach for designing of electric duct banks is not scceptable

to the design of Category I structures. The applicant applied a “test" by
passing a rabbit through the voids to see if there is an obstruction to the
electrical conduits. This is hardly an acceptable criterion for qualifying
a Category 1 structure and in an event of an earthquake, the damage to the
ducts may be unpredictable and the consequences may be catastrophic, if

the ducts were not designed to criteria applicable to Cateogry I structures.

3. In reference to the Response to Question 14, we do not agree with

the applicant’'s evaluation of effects of diffrential settlements and his

approach to the evaluation of cracking. The following will provide the

reasons for the above:

1. One of the fundamental assumptions fn structural design of nuclear
plants {s that the structural members are designed for elastic behavior.
This means that the yield stresses are not exceeded and that cracking

in the concrete are limited to those due to temperature and shrinkage.
The cracks in the auxiliary building, the feedwater {solataion valve
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pits and the borated water storage tank ring are in excess of those
which cculd originate from these causes. The maximum crack width is as
large as 0.03 inches. This is far beyond tﬁe limit set in the ACI-318
 Code, which are 0.016 and 0.013 inches for interior and exterior exposure,
.respectively. It is noted that in some cases, cracks develop even before
the structure has been loaded, e.g., foundation for borated water storage
tanks. Such cracks may be caused by a number of reasons, such as, volumetric
changes, chemical incompatibility of concrete components, etc. These cracks
may become larger when the load is applied on the foundation and may

adversely affect the reinforcing steel by exposing it to the environment.

The foregoing discussion tends to indicate that the construction of the
Category ! structures of the Midland plant may have proceeded in a direction
which violates the basic criteria of commercial standards, such as ACI-318.
The criteria adopted for a nuclear plant should be more restrictive. The
extensive cracking of various Category I structures indicates that it is

not so. The applicant discusses the matter of cracks by 2 generalized

t%Pe of response. In response to Question 14 (p.14.3), the applicant makes
the kague statement that “Wherever cracks are caused by loads not included
in the orfiginal design (such as cantilever action of a part of a structure),
their width may be reduced when the loads are released during the corrective
action. Therefo~e, 1t is concluded that the structural integrity of the
buildings has not heen affected by cracking®. This kind of statement does
not answer questions of the cause of the cracks, the corrective action
planned for all of the structures, where the cracks appeared, and what is
the prognosticated impact of the cracks on structural integrity and per-
formance throughout the 1ife-span of the structures.
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we maintain a position that it is the rcsvonsﬁbility of the cpp\ié?ﬁt to

demonstrate that the plant does not present danger to the safety of the
public and to enable the regulatory staff to reach a conclusion that it is
" adequately designed and constructed according to pertinent design criteria.
.Qn have concluded, based on our review of the information submitted to
date by the applicant, that he has not demonstrated the above noted design

adequacy.

RECOMMENDATIONS
On the basis of the discussion contained in the Evaluation (Section VI), the
following recommendations regarding future actions pertinent to the safety

related structures can be made.

1. Settlement and Inadequate

action of the Foundations Material

a.) Because of replacement of the fill by other material (such as lean
concrete in case of auxiliary buildng and FW valve pits) the soil
properties of the foundation material will be changed. We recommend
that the new properties of this new foundation material be thoroughly
irvestigated. The new soil properties (e.g., damping values and shear
modulus) should be used in the revised seismic analysis for determination
of the structural adequacy of the affected structures. Pertinent soil-
structure interaction method should be used in the revised analysis.

Our present position on sofl-structure interaction is attached (Encl. 3).

b.) The structural analysis should be conducted using the current NRC
criteria so that the margins of safety can be determined against the current
standards. This involves inclusion of the effects of settlement and of
revised load combination equatfons that are appropriate for the structures.

Eh e e
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c.) We consider the electrical duct banks to be 2 vital link between
the diesel generator and other parts of the plant. The acceptancs of
the ducts shou'd be based on the structural criteria for Category I
structures as provided in the appropriate sections of the Standard
Review Plan (SRP) and Regulatory Guides. Passing of 2 rabbit though

the duct banks cannot be substituted for such a criteria. We recommend,
therefore, that the applicant be requested to perform an analysis of the
affected duct banks using the criteria applicable to other Category 1

structures.

2. Cracking of Category 1 Structures
We believe that the applicant did not answer the basic questions regarding

the causes of the cracks, significance of the extent of the crack and
their consequences. In view of the above, we recommend that the applicant
be requested to conduct a detailed and comprehensive study which would

answer these questions.

3. Inconsistencies of Info-mation
The Response to the 50.54(f) Request reported the following inconsisten-

cies between data used for structural design of the diesel generate
building and the data contained in the FSAR.

1. A uniform Yoad of 3,000 psf was used rather than the 4,000 psf shown
in Figure 2.4-47 in the FSAR.

2. The calculations assumeu a mat foundation rather than a spread
footing foundation, which is the actual design condition.

3. The results of these erroneous calculations were included in the FSAR.

We recommend that the applicant be requsted to clarify these apparent
fnconsistencies.

— - - - »




4.

Floor Response Spectra

The floor response spectra for diesel generator building were generated
on the assumption that the shear wave velocity will not be lcwer than
500 fps. We recommend that the surveillance of the soil properties

be conducted throughout the entire period of consolidation of the

building to verify the validity of this assumption.




Pawe »

w v#.-; divdd
it omels | Y2 .U,\w\ﬂu 4 IOV IOLE

TIO NS DOV INVID
h e e TES T ADVFOIIND

P Ariw avei 1D U IMOd SUINNSNOD
I 20 o Samst 10v W ONY Wi

\ g* - !
O riw SHABDE - rarr By ol or : =
: . g X oNIQNNG
. e ‘N3O 135310

. S . i “wAaTIVA
s /f@:uo! RIivmORay

-~ o

wrwwd IDvdOUC -
22ivM 02ivmOR 5 |

" -

TN4 INVd
NO SONIOWNG

._.Ow._(z.m.zoz
NO SONIQUNA N




3.4 3,6 A2 T
. P i . .
“00/ /
N p” -
R e O e et R hreery
i | .().Q i T |
! l S | P | | '
4.3 '\ l )"/!/ I )' | '
)
_ N/
| 1 l /t’ !
|- | ! | | |
-— i | | ) | |
| SUS—— e mand . —  PIR——.. “Q
.JL M P //
5,761 5.4 5.9 e
D1ESEL GENERATOR BUILDING
TOTAL SETTLEMENT OF WALLS FROM 7-14-76 TO 6-29-79  IN INCHES

s (20 FEET OF SURCHARGD




v 86-0
" 43-0" | 14
> 7=3'— _[1-6" - 32-3 e 0
4/ @_er AZ0UT UN. —,-.*
o ‘o b 3
: F'T'._" S
~N
N a
™~ [ Q
1. ?
=== = - = .:\‘g
| |
Q
Yo
p | o
» [
2
by,
| )
" ‘ ‘ .
, X
| <
N

SERVICE -WATER STRUCTURE
PLAN AT EL. 6346




-

ToP O SRACE
ELB 240" —

NELTT. OF MAT

| — \\ RN N

5{_;/ 27-0° : g NATURAL MATERAL -/
TYPICAL SECTION

" MIDLAND PLANT UNITS 1 4 2
CONSUMERS POWER COMPANY

CLOOKING WEST)
SERVICE WATER

STRUCTURE

. ———

SEXVICE WATER STROCTURE
TYPICAL SECTION

Flo. 4

« OATE &::Nﬂj

s




S "21d

NVId DNINOH  WHVA ANVL

paddey eajqqng

pasodoay edujioy

Sujaoq

114 voy3Idadsu]

.QJ
.
Nnnw 7. \ A.nhﬂaa\v‘dw
SN LBy I
— e - I W A R -
B A €
-5

INFIH TS

. -




() <xrwed Sorx0/c ©
v0 29SS TRCI/Q ADINNI2DIINT 5
™

- — -

yollvA 7l




T.0. PTG EL eso'-e'\

TO-D. .
APPROX,
L. :
gL €35

: J
&-f.‘-'.,,-_.. & ... ]J A {
N\UD:‘\\A'I’j

e
<

asa .o & {
<53 -
APPROX, SHAPE OF DUCT BANK )
10, NA ) / ﬁ
. NATURAL GROUND /
APPROX, £L. 004’ / J/
: J e, oy 7w
- e
- "
S - e P

/}/
;_!

\g 00 EL 593'—0’/
- MIN, DUCT D

ESIGN ~r
DUCT - ENVELOPE .
S NK T
~ ELEVATION | coNsimers Powen o2,
:&mmg_ R

DUCT BANK ELEVATION

Filgu 7




e



5-pE9 13 IV NVId

FIG. 9

| il

-0/

..... d "-""-J 1.'-'-I|L e - - e "= - o - & & = "--l'-ld @& WA N
x i 1 ‘ !
1 'y 1 _ 1 !
' ' £ '
La vl ru .:
L
5577 | |
thus.
—{-k —l' “\!zu!.xi A==
— TS =H| -
u ..‘ [ .cu. (RN A -" q". n s s |
i it :ﬁg d
_ muv- W st oy wrvons
e Lo m..L

‘N0 INCRY “WIS w




¥
t
‘I
(
RN

o ‘o L _ { 1 a’f’ - ]

—

ANCHOR BOLTS
(rrz)

-t . : :; 'l
O ACCCUNT FOR STEEZL RELAXKING, -
STZ CRELZP AND ELASTIC SHORTENING.

" RIS .
> ipm mapere fome JvE v W
'-::-vQ::; ‘—3521. i < ( /- -). 'ro;- - ;1,;
RS

SLEEVES (TrP)

BEARING B

PILES

—— ——— - — - —

e



DLelL +ER = 2750%
16 PILES € 100 T*/PrLE = 3200 %

s EL. 656°0°3

PUTURE
—-] : MISSLE SHELD
1550
: EL g35:0°
EL €366 ! Vi _ /‘M £ 640"
A s :
827-6"
. AIL
1~ prLES

—— — . —



\, .
= - LR Bl doa
R NYd
'“lh.-‘w:.t | o o @
ra.:l ' (¢) (v) (&)
. I e . '
IS - - i |
i .\ wow /
' 4 J /l\..dl.-s‘J r—t v
li—h o g
L o | | RN o - ‘ —oob
—-.M | A — .~ —\
. B R pm—— — .
- SRR ==
5 I A s
t B AN N B RN AR "
= =X A— “ Mlﬂ,%r NS ”/A/ N Nat . 4//~U/
. —.. 3 NN . Y ~
&sm@.,, EaE O\
LA iriyet matst Y&
. e
— I|IIL .
. |
' FUR r an
AL
_i i m —l




RT T LT IE LR CTaast: UL LR A bits cpienegerpiskodithh T L T LR T e

(ary 40 ] 10 1w

ey ir)ivimw

ATVA

JAVIOdHIL2 7
/ 8

”




o ——, r. o
- — A S ——— T - - - -y

.': e g $: —————r LT s
CRANE COL. 8L06. Co¢. '
— vx. BLDG.
i . - ‘.'.': " PEw AREA
:/ 3
TUREBINE
| 5 é
I :
R e .
SHEETING WITN ¢
GRAUT BAENIND AS ¥
AEGQUIRED - N REACTER BLDG.
. wALL
SUREFRR. - . STIFL MEMBERS AT :
TURPIINE BLOG. . : ) : gl b
BASE SLA8 —) EL. &/18°- 0"~ : ToP (4=0" MIN. ALESS)
P m—— BT s, TE Y EOARLe ' ~ UNSUITABLE=REMOVE
: i L G PN | W el ., SCiL & PEPLACE W/~
e R W Bt R - ; LéAN ConCRETE
. .. * ° .o .: = .' I ~ /"‘M 3”'”" 3
CRIGINAL ! sLore : _ £ £91%6"
SorL -: PROTECTICN » C—q———7
CONCRETE ’
. ¢ - p L
® » - ’ . .. . - .. . « @
- y /cONST. PAD TEL 5836 11 R 2
. Se6 T s o8 ; = S
PCRMANENT SUPPORT ik 8 / bpe CONC. BACKFILL
FOR TURBINE BLOG. " rewoow Wi
/ GALLLY < ", =& 57287

" "Nasnoz. sorrom .
OF GA/GINAL ETCAVAT

 TYPICAL SECT.

FiGc 14



AUNLINYLE INVIM
HILYM ONLLY NINID

. L) -

ONIEIAVYM IO LININVNE I

NILEAS
%, )

reaz S

o MNLINYLE -“
\ - . &::& ’
. \..,. ¥I1vM __ \ / b
. 301AY 38 L L Q.m0
_ £ TR
; \AO/' Z P L. F wasas |
| \‘ 8 \\\ » oLy : e!e...“c._.%u.m.
3 // \/ OC 2 I..H : J.l:.u".&.x»us |
h 7 r 7
4‘\ SN | |
b \ |
. " d
- :
pruavmaag .
Qlu3am |
. ﬂzcacus |
~n .
!
: TR — a4 “
BRI T RN e i R T T B |
K NI1SAS |
J m ONIWILYM IO |
: : / .-zu...::..u.. |
V3uV 0315 -0 = \ — |
£ \ )

——— . ———— A R e s Ses =w - @ . wew . . -




TYFES CF LOAZS

!“tpcc.ﬁF ”001 :‘—fn )
P imowbives o .1.11 il

Rl L bt <] A1 < Sl ﬂ[
Sr-d“t dhl..l Vet

BLFTLSE (LISITDD TZA8Y

“.':-QIQ' QE" : CP“-‘-.’

Wit ¥ it il

Stl DISPLACE==IT (CYCLIO)

-
-
-

TrRERMAL (CYCLIO)

STTTLEZIT (/2 CYCLE)

FIRAIRG (/2 CYCLD)

Fla 16




s aagrgm T g o e

RITLEND L2810 CRITERIA

Fs22
) 1.89+«LA
(z) L4C+L+E)*.0s

Q+L+N) %

w

e 1.4
(z) 1.C0+ 1,0L+ 1.CEgq * oos

(2) 1.5+ LOL+ L0+ ...

asniTiChsl, CRITERIA

(1) 1.030 + 1.28L + 105 §E7

() 1.0+ 1.4 SET

(¢) 1.0D+ LOL+ 1,08+ 1.0SET

(o) 1.00 + 1.0L+ LOE, + 1.0 SET
D230 LOAD Eqe!
LIVE LOX o

o
L
Ey: 0E3) EARTACUAS SET:
u sostRn U

‘ et b 0.-\‘

(SSE) EARTHOUAG
TORLEZO
SETTLEENT

Fi1&.1?



1.

2'
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4.

<A MIDLAKD RUCLEAR PLANT: =

Docket No. 50-328 and 50-330 T
(TAC #5083)
Structural Engineering Branch
Review of Response to 50.54(f) Request
Ihvestigatc the sofl properties of all of the areas where the fi11 material
will or has been changed. On th. basis of the soil properties thus determined .
conduct a new seismic analysis to account for the revised soil-structure
interaction effect and the new structural response. The structural

response spectra should be used to determine the new sefsmic loads to be

fncorporated into a revised structural dnalysis of Category I structures.

Your proposed method of re-evaluation of Category 1 structures which are
founded partially or totally on fill, as cutlined in the resopnse to Question
15, is not acceptable. The structural analysis should be conducted using
the current NRC criteria, i.e., the Standard Review Plan (Sections 3.8.4 and
o Acl -349
3.8.5)’Eupplemented by the appropriate Regulatory Guides, (R.G., 1.142), so
the margins of safety can be assessed.
With reference to your response to Question #4, it was stated that the preliminary
estimate for the residual settlement for the diesel generator building for
the 40-year plant 1ife is of the order of 1 inch. In this connection, specify
the following:
a) 1Is this estimate based on static condition only or does it include soil
shakedown due to an earthquake event and {f the answer is negative,
what would be the tota) predicted settlement. In your response describe
your method of analysis of settiement.
b) What s the accuracy of the results of your analysis. State the possible
upper bound of the settlement.
With reference to Question #14, you did not answer the basic questions

regarding the causes of the cracks, significance of the extent of the crack
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and their cons2quences. In view of the above, you are requested to conduct

a detailed and comprehensive study which wou1q answer these questons. It

is noted that large areas of the auxiliary building are marked as temporarily
or permanently inaccessible. Indicate how you plan to investigate the extent

of the cracks in those areas.

Review of your response to Question #7 indicates that the electrical duct
banks have not been designed in accordance with the same criteria as those

appiicabie to other Category I structures.

The electrical duct banks are considered to be a vital link between

diesel generators and other parts of the plant. The acceptance of these ducts
should be based on the use of the structural criteria for Category I structures
a; provided in the appropriate sections of the Standard Review Plan (SRP)
and‘Regulatory Guides. Passing of a rabbit through the duct banks cannot be
substituted for review using such criteria. You are requgsted. therefore, to
perform an analysis of the affected duct banks using the criteria applicable

to other Category I structures.

The Response to 50.54(f) Request reported the following inconsistencies between
data used for structural design of the diesel generator building and the data
contained in the FSAR.

a) A uniform load of 3,000 psf was used rather than the 4,000 psf shown in
Figure 2.5-47 in the FSAR.

b) The calculations assumed a mat foundation rather than a spread footing
foundation, which is the actual design condition.

¢) The results of these erronesous calculations were included in the FSAR.

Please ;(Lclar1{y these apparent inconsistencies.
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7. In response to Question #13, it was indicated that the floor response
spectra for the diesel generator building were generated on the assumption
that the shear wave velocity will not be lower than 500 fps. Describe the __
basis for this assumption. Describe the surveillance plan during the
life span of the plant by which you will be able to monitor the soil

conditions to ascertain in the future that the assumption is valid.



SRP SECTION

SIMMARY OF SEB INTERIM LICENSING
POSTTTONS AND STATUS O SHI™ REVISTon
L24

Hagcn 1979

INTERIM LICENSING POSITION IN

ADDITION 1O OR DITF, FROM THOSE
LISTED IN CORRESPONDING SRP SECTIONS

3.7.1 Seismic Input

2.

Use of site dependent input design
spectra Is acceplzble if the input
spectra are reviewed and accepled by GSBA
(Ref, SRP Sectlion 2.5)

for western United States (West of Rock-
fes), the response spectrum for vertlcalJ
mot lon can be taken as 2/3 the response
spectrum for horizontal motion over Lthe
entire range of frequencles. (Encl. q)

Methods for hplenenﬂu? the soll-struc-
ture interaction analysis should include
bolh the half space lumped spring and
mass representation and Lhe finite
element approaches. Category | struc-
tures, systems and components should be
designed io responses obtained by any
one of the following methods:

a) Enveiope of results of the two
melhods,

b) Resuits of one melhod with conserv-
ative design consideration of lqucd
from use of the olher method,

c) Combination of (a) and (b) with
provision of adequate conservatlism
in design,

Cons ideration of the effects due to
accidental torsional furces In design
(as a minimum, the 5% times base Jimen-

sion off-setting criteria should apply).

o - 2N
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SRP SECTION

. SUMMARY OF SED INTERIM ucms.lg?

MARCHTTO79

INTERIM LICENSING POSITION In
ADDITIGH 10 OR DIFF. FROM THOSE
LISTED IN CORRESPONDING SRP SECTIONS

3.7.1. (cont inued)

Case by case review for special situat-
fons (e.y, Diablo Canyon) lo cons lder
the effects due to torsional Inpuls.
Horizontally propagat ing waves and = ™
effects for large foundat lon structures
and the attendant torsional and tilting
effects, should also be considered in
the case by case review (Refer to Diabl
Canyon SER's).

staff onsite seismic design audit on &
case by case basis.

3.7.2

2.
3.

peletion of Table 3.7.2-1, *Acceptable
Methods for Soll-Structure Interaction
Analysis® and adopt acceplance criteria
of 3{s), J(h‘ and 3(c) stated in
secilon 3.7.

Use of R.G, 1.92 sand 1,122

staff onsite seismic design audit on 3
case by case basis.

3.7.3

1.

2.

staff onsite selsmic design sudit on
a case by case basis

Cons ideration of component torsional
response due to accldental torsion,

3.7.4

1.

Case by case acceplance of the use

of a single selsmic instrumentation
system for sites with multiple plants
(more than 2 plants)

B
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Docket Nos. 50-329 & 50-333

SAFETY EVALUATION REPORT

&ind Design Criteria

All Category I structures exposed to wind forces are designed to
vithstand the effects of the design wind. The design wind specified
has a velocity of 85 mph based on a recurrence interval of 100 years.

The p.ocedures that are used to transform the wind velocity into
pressure loadings on structures and the associated vertical distri-
bution of wind pressures and dust factors are in accordance with
ASCE Paper No. 3269. This document is acceptable to the staff.

The procedures that are utilized to determine the loadings omn
seismic Category I structures induced by the design wind specified
for the plant are acceptable since these procedures provide a con=
servative basis for engineering design to assure that the structure
will withstand such environmental forces.

The use of these procedures provides reascnable assurance that, in
the event of design basis winds, the structural integrity of the
plant seismic Category I structures wvill not be impaired and, in
consequence, seismic Category I systems and components located
within these structures are adequately protected and will perform
their inteunded safety functions, if needed. Conformance with these
procedures is an acceptable basis for satisfying, in part, the
requirements of General design Criterion 2.

Tornado Design Criteria

All Category I structures exposed to tornado forces and needed for
the safe shutdown of the plant are designed to resist a tornado

of 290 mph tangential wind velocity and a 70 mph translational

wind velocity. A simultaneous atmospheric pressure drop was assumed
to be 3 psi in 1.5 seconds. Tornmado missiles are also considered

in the design as discussed in Sectiom 3.5 of this report.

The procedures that are used to transform the tornado wind velocity
into pressure designs are similar to those used for the design wind
loadings as discussed in Section 3.3.1 of this report. The tornado
missiles effects will be determined using procedures to be discussed
in Section 3.5 of this report. The total effect of the design
tornado on Category I structures is determined by appropriate
combinations of the individual effects of the tornado wvind pressure,
pressure drop and tormado associated missiles. Bechtel Corp. Topical
Report BC-TOP-3A was the major reference used as design criteria.
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Srructures will be arranged on the plant site and protected in
such a manner that collapse of structures not designed for tornadoes
vill not effect other safety-related structures.

The tormado missile spectra does mot fully comply with the current
NRC tornmado missile criteria. Specifically, the applicant has not
considered the three steel pipe missiles (3" dia., 6" dia., 12" dia.).
From the structural point of view, the 12" dia. steel pipe controls
the design of the concrete barriers. Therefore, further evaluation
for this tormado missile is required. In addition, the applicant
should demonstrate that the vents used to reduce the differential
pressure in other Category 1 structures are adequate to resist

the missile impact.

The procedures utilized to determine the loadings on structures
induced by the design basis tornado specified for the plant are
acceptable, with the exception of the two open items stated in

the previous paragraph; since these procedures provide a conserva-
tive basis for engineering design to assure that the facilities
structures withstand such environmental forces.

The use of these procedures provides reasonable assurance that in
the event of a design basis tornado, the structural integrity

of the plant structures that have to be designed for tormadoes

will not be impaired and, in comsequence, safety-related systems
and components locared within these structures will be adequately
protected and .ay be expected to perform necessary safety functions
as required. Cooformance with these procedures and the resolution
of the two open items is an acceptable basis for satisfying, in
part, the requirements of General Design Critericm 2.

Water Level grloodz Design Procedures

The design flood level resulting from the most unfavorable conditionm
or combination of conditioms that produce the maximum water level

at the site is discussed in Section 2.4, Hydrology. The hydrostatic
effect of the flood will be counsidered in the design of all Category I
structures exposed to the water head.

The procedures utilized to determine the loadings on seismic
Category I structures induced by the design flood or highest ground=-
vater level specified for the plant are acceptable since these
procedures provide a conservative basis for engineering design to
assure that the structures will wvithstand such environmental forces.

The use of these procedures provides reasonable assurance that in
the event of floods or high groundwater, the structural integrity
of the plant seismic Category I structures will oot be impared and,
in consequence, seismic Category I systems and components located
vithin these structures will be adequately protected and may be
expected to perform necessary safety functions, as required.
Conformance with these design procedures is an acceptable basis

for satisfying, in part, the requirements of Gemeral Design
Criterion 2.
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However, the applicant has not established the effectiveness of
the groundwater well-system. These wells are needed to control
the groundwater level and preven. soil-liquefaction. The above
conclusions are subject to the final approval cf the major concern
related to the groundwater level and considerations for soil-
liquefaction and any effects on the structures.

Barrier Design Procedures

The plant Category I structures, systems and components are
shielded from, or designed for, various postulated missiles.
Missiles considered in the design of structures include tormado
generuted missiles and various containment internal missiles,
such as those associated with a loss-of-coolant accident.

Information has been provided indicating that the procedures that
are used in the design of the structures, shields and barriers

to resist the effect of missiles are adequate. The analysis of
structures, shiled and barriers tc determine the effects of missile
impact will be accomplished in two steps. In the first step, the
potential damage that could be done by the missile in the immediate
vicinity of impact is investigated. This is accomplished by
estimating the depth of penetration of the missile into the impacted
structure. Furthermore, secondary missiles will be prevented by
fixing the target thickness well above that determined for penecra-
tion. In the second step of the analysis, the overall structural
response of the target when impacted by a missile is determined
using established methods of impactive analysis. The equivalent
loads of missile impact, whether the missile is environmentally
generated or accidentally generated within the plant, are combined
with other applicable loads as is discussed in Section 3.8 of

this report.

The procedures that will be utilized to determine the effects and
loadings on seismic Category I structures and missile shields

and barriers induced by design basis missiles selected for the
plant are acceptable since these procedures provide a conservative
basis for engineering design to assure that the structures or
barriers are adequately resistant to and will withstand the effect
of such forces. Bechtel Corp. Topical Report BC-TOP-3A was the
major reference used as design criteria.

The use of these procedures provides reascmable assurance that in

the event of design basis missiles striking selsmic Category I
structures or other missiles shields and barriers, the stractural
integrity of the structures, shields, and barriers will nct be
impaired or degraded to an extent that will result in a loss of
required protection. Seismic Category I systems and compoments
protected by these structures are, therefore, adequately protected
against the effects of missiles and will perform their intended
safety function if nreded. However, the current evaluation does

aot consider the effect of the 12" dia. pipe missile on the integrity
of the vent structures. Conformance with these procedures, with the
exceptiosu noted above, is an acceptable basis for satisfying, in part,
the requirements of General Design Criteria I and 4.
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Seismic Input

The input seismic design response spectra (OBE and SSE) applied

in the design of seiszic Category I structures, systems and components
was developed by a site-dependent analysis. This site-dependent
analysis developed th2 seismic design response spectra from site-
related information including site time histories, in lieu of the
response spectra specified in Regulatory Guide 1.60, "Design Response
Spectra For Nuclear Power Plants."” This is acceptable since the

free field response spectra at the finished grade level or at the
structural foundation level include consideration of appropriate
amplification factors based upon an acceptable set of site earth-

« %ke records, and the analysis has taken into account actual

soil p.-merties at the site, and {ncludes considaration of
appropriate .-mping values corresponding to the calculated soil
stress levels.

The specific perceantage of critical damping values used in the
seismic analysis of category I structures, system, and components
differ with Regulatory Guide 1.61, "Damping Valves For Seismic
Analysis Of Nuclear Power Plants.”" Since these values are lower
thar those in Regulatory Guide 1.61, an analysis performed using
them is conservative and thorefore acceptable.

The synthetic time history used for the seismic design of Category I
structures, systems and componeunts is adjusted ia amplitude and
frequency content to obtain response spectra that eanvelope the
response spectra specified for the site.

The use of the site-dependent analysis and the critical damping
values provide reasonable assurance that, for an earthquake whose
{ntensity is .06 for operating base earthquake (OBF), and .12
for safe shutdown earthquake (SSF), the seismic inputs to seismic
Category 1 structures, systems, and components are adequately
defined to assure an acceptance basis for the design of such
structures, systems and components to withstand the consequent
seismic loadings.

Seismic System and Subsystem Analysis

The scope of review of the Seismic System and Subsystem Analysis
for the plant included the seismic analysis methods for all
Category 1 strucrures, systems and components. It included review
o{ procedures for modeling, seismic soil-stracture interactionm,
development of floor response spectra, inclusion of torsional
effects, evaluation of Category I structure overturning, and
determination of composite damping. The review has included
design criteria and procedures for evaluation of interaction of
non~Category I structures and piping with Category I structures
and piping and effects of parameter variations on floor response
spectra. The review has also included criteria and seismic
analysis procedures for reactor internals and Category I buried
piping outside the containment.
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The system and subsystem analyses was performed by the applicant

on an elastic basis. Modal response spectrum multidegree of
freedoz and time history methods form the basis for the analyses

of all major Category I structures, systems and components. When
the modal response spectrum method was used, governing response
paraceters will be combined by the square root of the sum of the
squares rule. However, the absolute sum of the modal responses

was used for modes with closely spaced frequencies. The square
root of the sum of the squzres of the maximu=- ccdicectional
responses was used in accounting for three components of the earth-
quake motion for both the time history and response spectruz methods.
Floor spectra inputs used for design and test verifications of
structures, systems, and components was generated from the time
history method, taking into account variation of parameters by

peak widening. A vertical seisr.ic system dynamic analysis was
employed for all structures, systems and components where analysis
show significant structural applicaticn im tic vertical direction.
Torsional effects and stability against overturning are considered.

The (finite element, lumped soil spring) approach is used to
evaluate soil-structure interaction and structure to structure
interaction effects upon seismic responses. For the tinite
element analysis, appropriate nonlinear stress-strain and damping
relationships for the soil are considered in this analysis.

We conclude that the seismic system and subsystem analyvsis

procedures and criteria proposed by the applicant provide an
acceptable basis for the seismic design. However, a confirmatory,
independent structural analysis of major Category I structures

will be performed in the near future and the conclusion report

in an addendum to this report. This independent work will consider
the containment building and at least ome other Category I structure.

Seismic Instrumentation Program

The type, number, location and utilization of streng motion
accelerographs to record seismic events and to provide data om the
frequency, amplitude and phas2 relationship of the seismic response
of the containment structure comply with Regulatory Guide 1.12.
Supporting instrumentation is being installed onm Category I struc-
tures, systems and components in order to provide data for the
verification of the seismic responses determined analytically for
such Category I items.

The installation of the specified seismic instrumentation in the
reactor containment structure and at other Category 1 structures,
systems, and compouents corstitutes an acceptable program to record
data on seismic ground motion as well as data on the frequency and
amplitude relationshin of the sespomse of major structures and
systems. A prompt readout of pertinsat data at the control room
can be expected to yleld sufficient information to guide the
operator on a timely basis for the purpose of evaluating the seismic
response in the event of an earthquake. Data obtained from such
installed seismic instrumentation will be sufficient to determine
that the seismic analysis assumptions and the snalytical model
used for the design of the plant are adequate and that allowable




stresses are not exceeded under conditions where continuity of
operation is intended. Provision of such seismic instrumentation
coxplies with Regulatory Guide 1.12.

Concrete Containment

The reactor cecolant system will be enclosed in a concrete contain-

ment (reinforced base and prestressed cylindrical wall) as describea

in Section 3.8.1 of the FSAR. The containmen: structure was

designed in accordance with applicable codes, standards and
specifications in use before April 1973. Desigas and analysis
performed after this date were designed in accordance with applicable

- .bsections of the ASME Boiler and Pressure Vessel Code, Section III
Div. 2, and the American Concrete Iastitute (ACI 318). Various
combinations of dead loads, live loads, eavironmental loads includ-

ing those due to wind, tornadoes, OBE, SSE, z-7 loads generated by

the design base accident including preccure, teEPETIuUTS =2 asscoiscted
Pipe rupture effects were considered. Since a majority of the comtain~
ment design was completed by 1973, the load combinations used and
presented in the FSAR do not agree with those in the U. S. Atomic
Energy Commission Standard Review Plan (SRP) 3.8.1. Also, the
applicant has not demonstrated the degree of conservatism used

in the Midland design, with respect to the load combinations and

the related acceptance criteria. 1Is it equivalent to that which

would have resulted if the NRC Standard Review Plan Acceptance

Criteria had been used? This remains an open item.

Static analysis for the containment shell and base are based on
methods previously applied. Likewise, the liner design for the
containment employs methods similar to those previously accepted.

The choice of the materials, the arrangement of the anchors, the
design criteris and design methods are similar to those evaluated
for previsusly licensed plants. Materials, construction methods,
quality assurance and quality ces“rol measures are covered in

the SAP and, in general, are similar to chose used for previously
accepted facilities.

Prior to operation, the containment will be subjected to an accepted
test in accordance with the Regulatory Guide 1.13 during which

the internal pressure will be 1.15 times the containment design
pressure.

The criteria used in the analysis, design, and construction of the
concrete contaiament structure to accound for anticipated loadings
and postulated conditions that may be imposed upon the s ructure
during its service lifetime are not fully in conformance vith
established criteria, codes, standards, guides, and specif. caticns
acceptable to the Regulatory staff. Resolution of the open items
will bring the design and analysis of the containment structure in
full conformance with NRL established criteria.
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The use of these criteria as defined by applicable codes, ngighards.
guides, and specifications; the loads and loading combinations;

the design and analysis procedures; the structural acceptance
criteria; the materials, quality control programs and special
construction techniques; and the testing and in~service surveillance
requirements provide reasonable assurance that, in the event of
winds, tornadoes, earthquakes and various postulated accidents
occurring within the containment, the structure will withstand

the specified design conditions without impairment of structural
integricty of safety function. Conformance with these criteria
pending the resolution of the open items constitutes an acceptable
basis for satisfying, in part, the requirements of General Design
Criteria 2, &, 16, and 50.

Concrete And Structural Steel Intermal Structures

The containment interior structures comnsist of support systems
(reactor, steam generator, coolant pump), reactor coelant pipe
restraints, primary and secondary shield valls, pressurizer
supports, refueling canal walls, operating and intermediate floors,
missile shields, polar crane supporting elements, in core instru=-
mentation tunnel and let down cooler emclosure. The containment
concrete and steel internal structures will be designed to resist
verious combinations of dead and live loads, accident induced
loads, including pressure, jet loads, and seismic loads. Since
the design of Category I internmal concrete structures wvere completed
before 1973, the lcad combinations presented in the FSAR are not
in accordance with current NRC requirements. Specifically, the
staff uses as the acceptable reference ACI-349, modified as per
Regulatory Guide RG 1.42. This deviation is considered an open
item. The load combinations for steel structures in SRP 3.83 are
in accordance with the AISC specification. The applicant fully
follows these requirements in their design of the Category I internmal
steel structures. Via our April 21, 1980 memorandum and the IE
Bulletin No. 80-11, the applicant was requested to submit informa-
tion on the use of masonry walls in Category I structures, their
location, design and analyses methcds, piping/equipment supports,
etc. Our final evaluation of this matter will be completed
following the requested submittal by the applicant. This phase

of the evaluation re: '‘ns an open item.

As of this writing, the reactor vessel tupport system is under
review because the previous design was determined ineffeciive

due to the f»”lure of the anchor bolts prior L any application of
loads (other than pre-tension loads). A new reactor vessel support
system was proposed by the applicant. The review for the proposed
support systen will be performed at a later date. Therefore, the
design and analysis for the reactor vessel support and any other
internsl structure affected by this modification remains an open
1‘“.

L. g
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The criteria that is used in the design, analysis, and construc-

tion of the containment internmal structures to accound for anticipated
loadings and postulated conditions th- may be izposed upon the
structures during their service lifet..z2 are not fully in conformance
with established criteria, and with codes, standards, and specificat.ions
acceptable to the Regulatory staff. Resolution of the open items will
bring the design and analysis of the internal structure in full
compliance with NRC established criteria.

The use of these criteria as defined by applicable codes, standards,
and specifications; the loads and loading combinations; the design
and analysis procedures; the structural acceptance criteria; the
materials, quality conmtrol programs, and special construction
techniques; and the testing and {n-service surveillance require-
ments provide reasonable assurance that, in the event of earthquakes
and various postulated accidents occurring within the containment,
the interior structures will withstand the specified design condi-
tions without impairment of structural integrity or the performance
of required safety functions. Conformance with these criteria
pending resolution of the open items constitutes an acceptable
basis for satisfying in part the requirements of General Design
Criteria 2 and 4.

Other Categery I Structures

Category I structures other than the containment and its interior
structure are all of structural steel. reinforced concrete and
reinforced concrete block. The structural components consist of

slabs, walls, beams and columms. The major codes used ian the design
of the ACI 318-63, ACI 318-71, "Building Code Requirements For
Reinforced Concrete." For steel Category I structures, the AISC,
"Specification for the Design, Fabrication and Erection of Structures”,
steel for buildings is used. :

These Category I structures was designed resist various combinations
of dead loads; live loads; environmental loads including winds,
tornadoes, OBE and SSE, and loads generated by postulated ruptures
of high energy pipes such as reaction and jet impingement forces,
compartment pressures, and impact effects of whipping pipes.

Since the design of a majority of Category I structures were
completed before 1973, the load combinations presented in the
FSAR are in accordance with applicable codes and standards in

use before this date. The load combinatiomns for the concrete
structures do not agree with the current NRC acceptance criteria.
Specifically the staff uses as the acceptance reference ACI 349
modified as per RG 1.142. This deviation is considered an open
item. For steel structures the AISC specification is found
acceptable to the staff.
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The materials of construction, their fabrication, construction and
installation are in accordance with the ACI 318-63, ACI 318-71 .odes
and the AISC specifications for concrete and steel structures
respectively. However, the applicant is required to evaluate any
deviation from ACI-349 as modified by R. G. 1.142 and determine the
effect on the safety of these concrete structures.

The extensive soil settlement and related concrete wall cracking
vhich have been observed in various Category I structures are
discussed in Sectiom 3.8.5 of this report. However, the review

of this problem area rezains an open item until the applicant
addresses all of the staffs questions and they are found acceptable.

The criteria that will be used in the analysis, design, and
construction of all the plant Category I structures to accound

for anticipated loadings and postulated conditions that may be
imposed upon each struzture during its service lifstime are not

fully in conformance with established criteria, codes, standards,

and specifications acceptable to the Regulatory staff. Resolution

of the open items will bring the design and analysis of other
Category I structure in full compliance with NEC established criteria.

The use of these criteriz as detined by applicable codes, standards,
and specifications; the loads and loading combinations; the design
and analysis procedures; the structural acceptance criteria; the
materials, quality control, and special comstruction techniques;
and the testing and in-service surveillance requirements provide
reasonable assurance that, in the event of winds, tornadoes,
earthquakes and various postulated accidents occurring within

the structures, the structures will withstand the specified

design cond.ilons without impairement of structural inteagrity

cr the performance of required safecy functions. Conformance
with these criteria, codes, specifications, and standards pending
resolution of the open items constitutes an acceptable basis for
satisfying, in part, the requirements of General Design Criteria
2 and 4.

3.8.5 Foundations

Foundations of Category I structures are described in Sectiom 3.8.5

of the FSAR. Primarily, these are reinforced concrete MAT foundatioms.
The diesel generator building is ome of the major structures which
utilizes footers instead of MAT foundations. The major code used

in the design of these concrete foundations is ACI 318-63 prior

to 1973 and ACI 318-71 after 1973. These concrete foundations

are designed to resist various combinations of dead loads; live

loads; environmental loads including winds, tornadoes, OBE and

SSE, and loads generated by postulated ruptures of high enexgy

pipes.
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The design and analysis procedures used for Category I foundatioms
are the same as those approved on previously licensed applica-
tions and, in general, are in accordance with procedures delineated
in ACI 318-63 and ACI 318-71 codes. The material of comstructionm,
their fabrication, construction and installation are in aqcordance
wvith ACI 318-63 and ACI 318-71 codes.

Extensive soil settlement and cracking in concrete walls bhave
been observed in various category I structures. The structures
affected include the diesel genmerator building, the diesel oil
storage tank, the service water pump structure (parrial), the

tank farm, the feedwater isolation pit and the auxiliary building.
On the basis of the structural problems which have occurred due
to the extensive soil settlement, (cracking of comcret2 walls

of various Category I structures) it is recommended that the
following action items be addressed by the applicant and reviewed
by the staff in order to insure the adequate safety of the related
structures prior to the final acceptance of the FSAR.

1. Settlement and Inadequate Compaction of the Foundatioms Material

a. Because the fill will be replaced by other material such
as lean comcrete in case of auxiliary building and feedwater
valve pits), the soil properties of the foundation material
will be changed. We recommend that the new properties of
this nev foundation material be thoroughly investigated.

The new soil properties (e.g., damping values and shear
sodulus) should be used in the revised seismic analysis to
determine the structural adequacy of the affected structures.
Pertinent soil-structure interaction methods should be

used in the revised analysis.

b. The structural analysis should be conducted using the
current NRC criteria so that the margins of safety can be
determined against the current standards. This analysis
should include the effects of settlement and revised load
combination equations that are appropriate for the structures.

¢. We consider the electrical duct banks to be a vital
1ink between the diesel generator building and other parts
of the plant. The acceptance of the ducts should be based
on the structural criteria for Category I structures as
provided in the appropriate sections of the Standard
Review Plan and Regulatory Guides. The method of passing

a rabbit through the duct banks cannot be substituted for
such criteria. We, therefore, recommend that the applicant
be requested to perform an analysis of the affected duct
banks using the criteria applicable to other Category I
structures.




Cracking of Category I Structures

We believe that the applicant did not answer the basic
questions regarding the causes of the cracks, the significance
of the extent of the crack, and the consequences of the crack-

‘ing. In view of the above, we recommend that the applicant

be requested to conduct a detailed and comprehensive study
to answer these questions.

Inconsistencies of Information

The response to the 10 CFR 50.54(f) request reported the
following inconsistencies between data used for structural
design of the diesel generator building and the data contained
in the FLAR.

a. A uniform load of 3,000 psf was used rather than the
4,000 psf shown in Figure 2.4-47 in the FSAR.

b. The calculations assumed a mat foundation rather than
a spread footing foundation, which is the actual design
condition.

¢. The results of these erroneous calculations were included
in the FSAR.

We recommend that the applicant be requested to clarify these
apparent inconsistencies.

Floor Response Spectra

Because of replacement of the backfill with caissons or piles,
the properties of the foundation material supporting the
structures will be changed. Such a change may alter the
response of structures to seismic forces.

The floor response spectra for the diesel gemerator buiiding
were generated on the assumption that the shear wave velocity
would not be lower than 500 fps. We recommend that the
surveillance of the soil properties be conducted throughout
the entire period of consolidation of the building to verify
the validity of this assumptica.

Corrective Actions Under Consideration

The corrective actions undertaken and/or proposed by the
applicant for the structures in question do not recommend
the most censervative and permanent remedial actiom.

In order to increase the rigidity of the diesel generator
building, it is recommended that a solid, continuous mat be
placed under the existing structure. This mat should be
connected to the present foundation by dowels or other
positive means.

u
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The electrical duct system should be designed as other
Category I structures. Therefore, they should remain
elastic under all load combinations, including settlement
load in comb.ination with other loads identified for other
Category I structures.

The proposed repair for the service water building comsisting
" of the vertical piles and corbels is not considerad as de-
pendent as the placing of a foundation resting on the stable
soil. The erection of abutments under this part of the
structure is the only remedial action that provides soil
support resembling that of the original design.

The Borated Water Storage tanks should be loaded to monitor
any effects on their supporting foundations and soil media.

The proposed dewatering systems should b2 categerized in its

entirety or in part, as per determination of the system
evaluation and geoscience personnel, as Category I systexms
and should be designed and constructed to resist the loads
of OBE/SSE and other pertinent soil loads.

The above action items 1 through 5 are considered open items.

The criteria that will be used in the analysis, design, and comstruc-

tion of all the plant Category 1 foundations to accound for anticipated

loadings and postulated conditions that may be imposed upon each
foundation during its service lifetime not fully are in conformance
with established criteria, codes, standards, and specifications
acceptable to the MPC staff., Resolution of the open items will

bring the design and analysis -~ Category I structures in full
compliance with NRC established criteria.

The use of these criteria as defined by applicable codes, standards,
and specifications; the loads and loading combinations; the design
and analysis procedures; the structural acceptance criteria; the
materials, quality control, and special construction techniques;

and the testing and in-service surveillance requirements provide

quakes, and various postulated events, Category I foundatioms

will withstand the specified design conditions without impairment
to structural integrity and stability or the performance of required
safety functions. Conformance with these criteria, codes, specifi-

cations, and standards pending resolution of the open items comnstitutes

an acceptable basis for satisfying in part the requirements of

General Design Criteria 2 and 4.
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SAFETY EVALUATION REPORT

Wind Design Criteria

All Category I structures exposed to wind forces are desizned to
w'thstand the effects of the design wind. The design wind specified
has a velocity of 85 mph based on a recurrence interval of 100 years.

The procedures that are used to transform the wind velocity into
pressure loadings on structures and the assccilated vertical disti.-
bution of wind pressuree and gust facters 2r2 in gccordanc: witl.
ASCE Paper No. 3269. This document is acceptable to the staff.

The procedures that are utilized to determine the loadings on
seismic Category I structures induced by the design wind specified
for the plant are acceptable since these procedures provide a con~-
servative basis for engineering design to assure that the structure
will withstand such environmental forces.

The use of these procedures provides reasonable assurance that, in
the event of design basis winds, the structural integrity of the
plant seismic Category I structures will not be impaired and, in
consequence, seismic Category I systems and components located
within these structures are adequately protected and will perform
their intended safety functions, if needed. Conformance with these
procedures is an acceptable basis for satisfying, in part, the
requirements of General design Criterion 2.

Tornado Design Criteria

All Category I structures sxposed to tornado forces and needed for
the safe shutdown of the plant are designed to resist a tornado

of 290 mph tangential wind velocity and a 70 mph translational

wind velocity. A simultaneous atm-spheric pressure drop was assumed
to be 3 psi in 1.5 seconds. Torr .dc rissiles are also considered
in the design as discussed in Se:.ion 5 5 of this report.

The proc.dures that are used to transfor: the tornmado wind velocity
into press reloadin s are similar to th & used for the design wind
loadings as discusred in Sectiom 3.3.1 «f this report. The tornado
missiles effucts * 11l be decermined usiwg procedures to be discussed
in Section 3.. o. this re ort. The total effect of the design
tornadc on Cat: jory I str <tures is determined by appropriate
ccmbinations of the individual effects of che tornado wind pressure,
pressure drop and tornado associated missiles. Bechtel Corp. Topical
Faport BC~-TOP-3A was the major reference used as design criteria.
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Structures will be arranged on the plaﬁ: site and protected™in

such a manner that collapse of structures not designed for tormadoes
will not effect othar safety-reirated structures.

The tornado missile spectra does not fully comply with the current
NRC tornado missile criteria. Specifically, the applicant has not
considered the three steel pipe missiles (3" dia., 6" dia., 12" dia.).
From the structural point of view, the 12" dia. steel pipe controls
the design of the concrete barriers. Therefore, further evaluation
for this tornado missile is required. In addition, the applicant
should demonstrate that the vents used to reduce the differential
przssure in other Category I structures are adequate to resist

the missile impact.

The procedures utilized to determine the loadings on structures
induced by the design basis tornado specified for the plant are
acceptable, with the exception of the two open items stated in

the previous paragraph; since these procedures provide a conserva-
tive basis for engineering design to assure that the facilities
structures withstand such environmental forces.

The use of these procedures provides reasonable assurance that in
the event of a design basis torrado, the structural integrity

of the plant structures that have to be designed for tormadoes
will not be impaired and, in consequence, safety-related systems .
and components located within these structures will be adequately
protected and may be expected to perform necessary safety functions
as required. Conformance with these procedures and the resolution
of the two open items is an acceptable basis for satisfying, in
part, the requirements of Gemeral Design Criterion 2.

Water Level (Flood) Design Procedures

The design flood level resulting from the most unfavorable condition
or combination of conditioms that produce the maximum water level
at the site is discussed in Section 2.4, Hydrology. The hydrostatic

effect of the flood will be considered in the design of all Category 1

structures exposed to the water head.

The procedures utilized to determine the loadings on seismic
Category I structures induced by the design flood or highest ground-
water level specified for the plant are acceptable since these
procedures provide a conservative basis for engineering design to
assure that the structures will withstand such environmental forces.

The use of these procedures provides reasonable assurance that in
the event of floods or high groundwater, the structural integrity
of the plant seismic Category I structures will not be impared and,
in consequence, seismic Category I systems and components located
within these structures will be adequately protected and may be
expected to perform necessary safety functions, as required.
Conformance with these design procedures is an acceptable basis
for satisfying, in part, the requirements of General Design
Criterion 2.
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However, the applicant has not established the effectiveness of
the groundwater well-system. These wells are needed tc control
the groundwater level and prevent soil-liquefaction. The abcve
conclusions are subject to the final approval of the major concern
related to the groundwater level and considerations for soil-
liquefaction and any effects on the structures.

Barrier Design Procedures

The plant Category I structures, systems and components are
shielded from, or designed for, various postulated missiles.
Missiles considered in the design of structures include tornado
generated missiles and various containment intermal missiles,
such as those associated with a loss-of-coolant accident.

Information has been provided indicating that the procedures that
are used in the design of the structures, shields and barriers

to resist the effect of missiles are adequate. The analysis of
structures, shiled and barriers to determine the effects of missile
impact will be accomplished in two steps. In the first step, the
potential damage that could be done by the missile in the immediate
vicinity of impact is investigated. This is accomplished by
estimating the depth of penetration of the missile into the impacted
structure. Furthermore, secondary missiles will be prevented by
fixing the target thickness well above that determined for penetra-
tion. In the second step of the analysis, the overall structural
response of the target when impacted by a missile is determined
using established methods of impactive analysis. The equivalent
loads of missile impact, whether the missile is environmentally
generated or accidentally genmerated within the plant, are combined
with other applicable loads as is discussed in Section 3.8 of

this report.

The procedures that will be utilized to determine the effects and
loadings on seismic Category I structures and missile shields

and barriers induced by design basis missiles selected for the
plant are acceptable since these procedures provide a conservative
basis for engineering design to assure that the structures or
barriers are adequately resistant to and will withstand the effect
of such forces. Bechtel Corp. Topical Report BC~-TOP-9A was the
major reference used as design criteria.

The use of these procedures provides reasonable assurance that in

the event of design basis missiles striking seismic Category I
structures or other missiles shields and barriers, the structural
integrity of the structures, shields, and barriers will not be
impaired or degraded to an extent that will result in a loss of
required protection. Seismic Category I systems and components
protected by these structures are, therefore, adequately protected
against the effects of missiles and will perform their intended
safety function if needed. However, the current evaluation does

not consider the effect of the 12" dia. pipe missile on the integrity
of the vent structures. Conformance with these procedures, with the
exception noted above, is an acceptable basis for satisfying, in part,
the requirements of General Design Criteria 2 and 4.
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The input seismic design response spectra (operating base ¥arth-
quake (OBE) and safe shutdown earthquake (SSE) ) applied in the
design of seismic Category I structuresand components was developed
by a site design response spectra (Housner-developed) analysis.
The seismic responses used for the design in the period range
from .2 to .6 seconds and are increased by 502 to compensate for
the differences between the site design response spectra (Housner-
developed) and the Newmark-developed response spectra. The
vertical design response spectra are defined by multiplying the
horizontal site design response spectra by two-thirds. The site
design respcnse spectra are applied at the various foundations of
seismic Category I structures.

The Midland design response spectra for the bulk of the plant differs
from regulatory guide 1.60, "Design Response Spectra for Nuclear

Power Plants". These spectra (OBE and SSE) correspond to maximum
horizontal ground acceleration of .06 g for OBE and .12 g for SSE.
Vertical response spectra are linearly scaled in proportion to the
maximum vertical ground acceleration which equals 2/3 of the maximum
horizontal ground acceleration. The response spectra for the Midland
site are the average response spectra developed by normalizing and
averaging both components of the strong wmotiom ground accelerations

for four earthquakes (E1 Centro, Calif., December 3, 1934; El Centro,
Calf., May 18, 1940; Olympia, Wash., April 13, 1943; and Taft, Calif.,
July 21, 1952). This spectrumlis intended to envelop large magnitude
earthquakes at moderate distances from the epicenter. This is
acceptable since the free field response spectra at the finished

grade level or at the structural foundation level include consideration
of appropriate amplification factors based upon an acceptable set of
site earthquake records, and the analysis has taken into account actual
soil properties at the site, and includes consideration of appropriate
damping values corresponding to the calculated soil stress levels.

The specific percentage of critical damping values used in the seismic
analysis of Category I structures, system, and components differ

with Regulatory Guide 1.61, "Damping Values For Seismic Analysis

Of Nuclear Power Plants." Since these values are lower than those

in Regulatory Guide 1.61, an analysis performed using them is
conservative and therefore acceptable.

The synthetic time history used for the seismic design of Category I
structures, systems and components is adjusted in amplitude and
frequency content to obtain response spectra that envelope the
response spectra specified for the site.

The use of the site-dependent analysis and the critical damping

values provide reasonable assurance that, for an earthquake whose
intensity 1is .06 for OBE, and .12 for SSE, the seismic inputs to
seismic Category I structures, systems, and components are adequately
defired to assure an acceptable basis for the design of such structures,
systems and components to withstand the comsequent seismic loadings.
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Seismic System and Subsvstem Aﬁalysis

The scope of review of the Seismic System and Subsystem Analysis
for the plant included the seismic analysis methods fer all
Category I structures, systems and components. It included review
of procedures for modeling, seismic soil-structure interaction,
development of floor response spectra, inclusion of torsional
effects, evaluation of Category I structure overturning, and
determination of composite damping. The review has included
design criteria and procedures for evaluation of interaction of
non-Category I structures and piping with Category 1 structures
and piping and effects of parameter variations orn {loor response
spectra. The review has also included criteria and seismic
analysis procedures for reactor internals and Catezory 1 buriec
piping outside the containment.

The system and subsystem analyses were performed by the applicant
on an elastic basis. Modal response spectrum multidegree of
freedom and time history methods form the basis for the analyses

of all major Category I structures, systems and cuwponeu.cs. huesu
rhe modal response spectrum method was used, governing response
parameters will be combined by the square root of the sum of tle
squares rule. However, the absolute sum of the modal responses

was used for modes with closely spaced frequencies. The square
root of the sum of the squares of the maximum codirectional
responses was used in accounting for three components of the earth-
quake motion for both the time history and response spectrum methods.
Floor spectra inputs used for design and test verifications of
structures, systems, and components were generated from the time
history method, taking into account variation of parameters by

peak widening. A vertical seismic system dynamic analysis was
employed for all structures, systems and components where analysis
show significant structural application in the vertical direction.
Torsional effects and stability against overturning are comsidered.

The (finite element, lumped soil snring) approach is used to
evaluate soil-structure interaction and structure to structure
interaction effects upon seismic responses. For the finite
element analysis, appropriate nonlinear stress-strain and damping
relationships for the soil are considered in this analysis.

Due to the settlement and inadequate compaction problem, the
applicant has agreed to perform seismic re-analysis of all
Category I structures in the plant fill area of the Midland Plant.
In addition, we require as necessary a structural re-analysis of
the Category I structures.

We conclude that the seismic system and subsystem analysis
procedures and criteria proposed by the applicant with

the exception of the open item stated in the previous paragraphs;
provide an acceptable basis for the seismic design. However,

a confirmatory, independent structural analysis of major
Category Istructures will be performed in the near future and
the conclusion reported in an addendum to this report. This
independent work will consider the container building and at
least one other Category I structure.

5
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3.7.4..~Seismic. Instrumentation Program

The type, number, location and utilization of strong motion
accelerographs to record seismic events and to provide data on the
frequency, amplitude and phase relationship of the seismic response
of the containment structure comply with Regulatory Guide 1.12.
Supporting instrumentation is being installed on Category I struc-
tures, systems and components in order to provide data for the )
verification of the seismic responses determined analytically for
such Category I items.

The installation of the specified seismic instrumentation in the
reator containment structure and at other Category I structures,
systems, and components constitutes an acceptable program to record
data on seismic ground motion as well as data on the frequency and
amplitude relationship of the response of major structures and
systems. A prompt readout of pertinment data at the control room
can be expected to yield sufficient information to guide the
operator on a timely basis for the purpose of evaluating the seismic
response in the event of an earthquake Data obtained from such
installed seismic instrumentation will be sufficient to determine
that the seismic analysis assumptions ind the analytical model

used for the design of the plant are adequate and that allowable
stresses are not exceeded under conditions where continuity of
operation is intended. Provision of such seismic instrumentation
complies with Regulatory Guide 1.12.

Concrete Containment

The reactor coolant system will be enclosed in a concrete contain-
ment (reinforced base and prestressed cylindrical wall) as described
in Section 3.8.1 of the FSAR. The containment structure was designed
in accordance with applicable codes, standards and specifications

in use befure April 1973. Dusigns and analysis performed after this
date were designed in accordance with applicable subsections of the
ASME Boiler and Pressure Vessel Code, Section III Div. 2, and the
American Concrete Institute (ACI 318). Various combinations of

dead loads, live loads, environmental loads including those due to
wind, tornadoes, OBE, SSE, and loads generated by the design base
accident including pressure, temperature and associated pipe rupture
effects were considered. Since a majority of the containment design
wvas completed by 1973, the load combinations used and presented in
the FSAR do not agree with those in the U.S. Atomic Energy Commission
Standard Review Plan (SRP) 3.8.1. Also, the applicant has not demon-
strated the degree of conservatism used in the Midland design, with
respect to the load combinations and the related acceptance criteria.
Is it equivalent to that which would have resulted if the NRC Standard

Review Plan Acceptance Criteria had been used? This remains an open
item.

Static analysis for the containment shell and base are based on
methods previously applied. Likewise, the liner design for the
containment employs methods similar to those previously accepted.
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The cihwoice of the materials, the arrangement of the anchors, the

design criteria and design methods are similar to those evaluated
for previously licensed plants. Materials, construction methods,
quality assurance and quality control measures are covered in

the SAR and, in general, are similar to those used for pr- ‘iously
accepted facilicies.

Prior to operation, the containment will be subjected to an accepted
test in accordance with the Regulatory Guide 1.18 during which

the internal pressure will be 1.15 times the containment design
pressure.

The criteria used in the analysis, design, and comnstruction of the
concrete containment structure (o account for anticipation loadings
and postulated conditions that may be imposed upon the structure
during its service lifetime are not fully in conformance with
established criteria, codes, standards, guides, and specifications
acceptable to the Regulatory staff. Resolution of the open items
will bring the design and anazlysis of the containment structure in
full conformance with NRC established criteria.

The use of these criteria as defined by applicable codes, standards,
guides, and specifications; the loads and loading combinations;

the design and analysis procedures; the structural acceptance
criteria; the materials, quality control programs and special
construction techniques; and the testing and in-service surveillance
requirements provide reasonable assurance that, in the event of
winds, tornadoes, earthquakes and various postulated accidents
cccuring within the ccataiumen:, the structure will withstand

the specified design conditions without impairment of structural
integrity of safety function. Conformance with these criteria,
pending the resolution of the open items, constitutes an acceptable
basis for satisfying, in part, the requirements fo General Pasign
Criteria 2,4,16, and 50.

3.8.3 Concrete And Structural Steel Internal Structures

The containment interior structures consist of support systems
(reactor, steam generator, coolant pump), reactor coolant pipe
restraints, primary and secondary shield walls, pressurizer
supports, refueling canal walls, operating and intermediate floors,
missile shields, polar crane supporting elements, in core instru-
mentation tunnel and let down cooler enclosure. The containment
concrete and steel intermal structures will be designed to resist
various combinations of dead and live loads, accident induced
loads, including pressure, jet loads, and seismic loads. Since
the design of Category I internal concrete structures were completed
before 1973, the load combinations presented in the FSAR are not
in accordance with current NRC requirements. Specifically, the
staff uses as the acceptable reference ACI-349, modified as per
Regulatory Guide RG 1.142. This deviation is considered an open
item. The load combinations for steel structures in SRP 3.8.3 are
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“in accordance with the AISC specification. The applicanfifully

T s e s fallows. these Tequirements in their';esisn of Category-I internal

steel structures. Via our April 21,1980 memorandum and t¥e IE
Bulletin No. 80-11, the applicant was requested to submit information
on the use of masonry walls in Category I structures, their location,
design and analyses methods, piping/equipment supports, etc. Our
final evaluation of this matter will be completad following the
requestecd submittal by the applicant. This phase of the evaluation
remains an open item. R W TR
As of this writing, the reactor vessel support system is under review
because the previous design wa. determined ineffective dve to the
failure of the anchor bolts prior to any application of loads

(other than pre-tcasion loads). A new reactor vessel support system

was proposed by the applicant. The review for the proposed support
system will be performed at a later date. Therefore, the design and
analysis for the reactor vessel support and any other internal structure
affected by this modification remains an open item.

The criteria that is used in the design, analysis, and construction

of the containment internmal structures to account for anticipated
loadings and postulated conditions that may be imposed upon the
structures during their service lifetime are not fully in conformance
with established criteria, and with codes, standards, and specification
acceptable to the Regulatory staff. Resolution of the open items will
bring the design and analysis of the internal structure in full
compliance with NRC established criteria.

The use of these criteria as defined by applicable codes, standards,
and specification; the loads and loading combinations; the design
and analysis procedures; the structural acceptance criteria, the
materials, quality control programs, and special construction
techniques; and the testing and in-service surveillance requirements
provide reasonable assurance that, in the event of earthquakes and
various postulated accidents occurring within the containment, the
interior structures will withstand the specified desigu conditions
without impairment of structural integrity or the performance of
required safety functioms. Conformance with these criteria, pending
resolution of the open items, constitutes an -acceptable basis for
satisfying in part the requirements of General Design Criteria 2 and 4.

Other Category I Structures

Category I structures other than the containment and its interior
structure .are all of structural steel, reinforced concrete and .
reinforced concrete block. The structural components consist of
slabs, walls, beams, and columns. The major codes used in the design
of concrete Category I structures are the ACI 318-63 , ACI 318-71,
"Building Code Requirements for Reinforced Concrete." For steel
Category I structures, the AISC, "Specification for the Design,
Fabrication and Erection of Structural Steel for Buildings" is used.
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These Category I structures were designed to resist various combinations
of dead loads; live loads; environmental loads including winds,
tornadoes, OBE and SSE, and loads generated by postulated ruptures

of high energy pipes such as reaction and jet impingement forces,
compartment pressures, and impact effects of whipping pipes. Since

the design of a majority of Category I structures were completed

before 1973, the load combinations presented in the FSAR are in
accordance with applicable codes and standards in use before this

‘date. The load combinations for the concrete structures do not

agree with the current NRC acceptance criteria. Specifically the

staff uses as the acceptance reference ACI 349 modified as per RG 1.142.
This deviation is considered an open item. For steel structures the
AISC specification is found acceptable to the staff.

The materials of comstruction, their fabrication, construction and
installation are in accordance with the ACI 318-63, ACI 318-71 codes
ard the AISC specifications for concrete and steel structures
respectively. However, the applicnat is required to evaluate any
deviation from ACI-349 as modified by R. G. 1.142 and determine the
effect on the safety of these concrete structures.

The extensive soil settlement and related concrete wall cracking
vhich have been observed in various Category I structures are
discussed in Section 3.8.5 »f this report. However, the review

of this problem area remains an open item until the applicant
addresses all of the staffs questions and they are found acceptable.

The criteria that will be used in the analysis, design, and construction
of all the plant Category I structures to account for anticipated
loadings and postulated conditions that may be imposed upon each
structure during its service lifetime are not fully in conformance

with established criteria, codes, standards, and specifications
acceptable to the Regulatory staff. Resolution of the open items

will bring the design and analysis of other Category I structure in

full compliance with NRC established criteria.

The use of these criteria as defined by applicable codes, standards,
and specifications; the loads and locading combinations; the design
and analysis procedures; the structural acceptance criteria; the
material, quality control, and special construction techniques;

and the testing and in-service surveillance requirements provide
reasonable assurance that, in the event of winds, tornadoes,
earthquakes and various postulated accidents occurring within the
gtructures, the structures will withstand the specified design
conditions without impairment of structural integrity or the per-
formance of required safety functions. Conformance with these :
criteria, codes, specifications, and standards pending resolution-
of the open items comstitutes an acceptable basis for satisfying, in
part, the requirements of General Design Criteria 2 and 4.
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Foundations of Category I structures are described in Section 3.8.5
( of the FSAR. Primarily, these are reinforced concrete mat foundations.

The diesel generator building is one of the major structures which
utilizes footers instead of mat foundations. The major code used in
the design of these concrete foundations is ACI 318-63 prior to 1973
and ACI 318-7]1 after 1973. These concrete foundations are designed to
resist various combinations of dead loads; live loads; environmental
loads including winds, tornadoes, OBE and SSE, and loads generated

by postulated ruptures of high energy pipes.

The design and analysis procedures used for Categery I foundations
are the same as those approved o: previously licensed applications
and, in general, are in accordance with procedures delineated in

ACI 318-63 and ACI 318-71 codes. The material of comstruction, their
fabrication, construction and installation are in accordance with

ACI 318-63 and ACI 318-71 codes.

Extensive soil settlement and cracking in concrete walls have been
observed in various Category I structures. The structures affected
include the diesel generator building, the diesel oil storage tank,
the service water pump structure (partial), the tank farm, the feed-
water isolation pit and the auxilliary building. On the basis of the
structural problems which have occurred due to the extensive soil
settlement, (cracking of concrete walls of various Category I
structures) it is recommended that the following action items be
addressed by the applicant and reviewed by the staff in order td

‘[ insure the adequate safety of the related structures prior to the
final acceptance of the FASR.

1. Settlement and Inadequate Compaction fo the Foundations Material

a. Because the fill will be replaced by other material such as
lean concrete in case of auxilliary building and feedwater valve
pits, the soil properties of the foundation material will be changed.
We recommend that the new properties of this new foundation material
be thoroughly investigated. The new soil properties (e.g., damping
values and shear modulus) should be used in the revised seismic
analysis to determine the structural adequacy of the affected
structures. Pertinent soil-structure interaction methods should
be used in the revised analysis.

b. The structural analysis should be conducted using the revised
seismic loading and current NRC criteria so that the margins of safety
can be determined against the current standards. This analysis should
include the effects of settlement and revised load combination
equations that are appropriate for the structures.
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¢. We consider the electrical duct banks to be a vital link
between the diesel generator building and other parts of the plant.
The applicant has stated that, "The function of the duct banks is to
pruevide a space in the ground through which cables may be pulled.
They also provide a casing around the cables to protect them during
future construction activities in the area. The duct banks are not
required to provide a watertight boundary around the cables. Therefore,
cracking of the duct banks due to differential settlement does not
affect their design functions. In the event that any significant

obstruction or discontinuities are encountered, several alternatives
will be considered to correct this condition. f the obstructions

are small, a router may be pulled through the conduit to remove the
obstruction and provide a smooth transition through the conduit.
Replacement and rerouting of the duct bank will be studied as
alternatives in the event of large discontinuities of the duct bank."
With the foregoing information, we agree with the applicant that as
long as the pressure and watertight conditions around the cables are
not included in the design requirements minor cracking of duct banks
are not objectionable.

2. Cracking of Category I Structures

The spplicant responses to question 14,28 and 29 of NRC t‘?""i
regarding plant fill regarding the causes of cracks, the significance

of the extent of cracks and the consequences of cracking gives us a
better insight of just what the existing condition of che Category I
structures are. We further recommend that the applicant be requested to:

a. Provide tension field data, if any, under the design load
combinations at all the crack locations for each of the Category I
structures.

b. Provide analysts to show the limiting tension field conditions
in which a crack will not enlarge or propagate.

€. Show that the existing cracks shall not propagate further due
to settlement and inadequate compaction problem.

d. Show the corrective plans in regards to the adverse effects
of corrosion of the reinforcing bars in the crack areas.

3. Floor Response Spectra

Because of replacement of the backfill with caissons or piles,
the properties of the foundation material supporting the structures will

be changed. Such a change may alter the response of structures to
seismic forces.

The flodr response spectra for the diesel generator building were
generated on the assumption that the shear wave velocity would not
be lower than 500 fps. We recommend that the surveillance of the
soil properties be conducted throughout the entire period of con-
solidation of the building to verify the validity of this assumption.

11
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The corrective actions undertaken and/or proposed by the applicant
for the structures in question do not recommend the most conservative
and permanent remedial action.

The proposed repair for the service water building consisting of the
vertical piles and corbels is not considered as dependent as the

placing of a foundation resting on the stable soil. The erection

of abutments under this part of the structure is the only remedial - .
action that provides soil support resembling that of the original design.

The Borated Water Storage tanks should be loaded to monitor any effects
on their supporting foundations and soil media.

The proposed dewatering systems should be categorized in its entirety
or in part, as per determination of the system evaluation and geo-
science personnel, as Category I systems and should be designed and
constructed to resist the loads of OBE/SSE and other pertinent soil
loads.

The above action items 1 through 4 are considered open items.

The criteria that will be used in the analysis, design, and comstruction
of all the plant Category I foundations to account for anticipated
loadings and postulated conditions that may be imposed upon each
foundation during its service lifetime are not fully in conformance

acceptable to the NRC staff. Resolution of the open items will bring

( with established criteria, codes, standards, and specifications

the design and analysis of Category I structures in full compliance
with NRC established criteria.

The use of these criteria as defined by applicable codes, standards,
and specifications; the loads and loading combinations; the design

and analysis procedure; the structural acceptance criteria; the
materials, quality control, and special construction techniques; and
the testing and in-service surveillance requirements provide quakes,

and various postulated events, Category I foundations will withstand
the specified design conditions without impairment to structural
integrity and stability or the performance Of required safety functions.
Conformance with these criteria, codes, specifications, and standards,
pending resolution 6f the open items, constitutes an acceptable basis
for satisfying in part the requirements of General Design Criteria 2 and 4.

12
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Dennis . Dougherty, Chief
Tezhnicai Assistorce Contracts Branch
MIMIRENDYY TU: Division of Contracts

FROM: Roger J. Mattson, Director
Dtvision of Systems Safety - O T— -

(This form is designed tc acccrzadate varying king: of prozuresznt rcz.2sts),
including srmall purchases, sole source actions an¢ competitive sclicitztions,
Inzpplicable items or those for which you have not developed information

should be left blank. In such zases, project officer should zontact D‘visié'

of Contracts personnel for approoriate auicance.)

Part 1 - Project Data

1. It is requested that the Division of Contracts tzke the follewing

action: Enter into an Interagency Agreement and

/XJ Issue a Request for Proposal /_7 Execute a Modification to
with the Naval Surface
Weapons Center Contract No.

/_/ . Award a contract on the basis of

:ur accepiance of a proposal received e Keut of Varion or Tira
- rom

in response to an RFP or under a BOA.

[/ Award a Sole Source Contract /_7J  Award a contract on basis of

to

our acceptance of an
Name of Person or Firm

Unsolicited Proposal

2. The project is entitled, ®Structural Engineering Case Reviews (I1)*.

3. The Tevel of effort required to rerform this work is estimated at
4,0  man-year(s) and month(s) over a 2.0 year
month period from the effective date of the contract.

Sl A AL e 7Y
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Direztor, Division of Contracts

4. The expiration date for receipt of preposals 1s working days after
i.suance of RFP.

§. A preproposal conference is /__/ is not 1 X/ contemplatd.

6. / X/ No classified information is anticipated.

/__/ Classified information is antikipated. See NRC Form 187, attached.

7. The Technical Monitc.: for this requirement is _F. Rinaldi » t2lephone

number 4927807 ; the COAR is  F. Schauer ", telephone

number _ 452 7483 .

Part II - Funds
1. Estimated Cost: _$300,000. Current FY _$30,000*
Second FY _ $150,000 Third FY _$60,000

Funds Availability: This certifies that funds in the amount of
$__"60,00n0* are avai]ab1é for obligation in the current ovdget

for the subject work and/or that funds in the amount of $150.,000 v 2
have been included in next year's budget request for the work (if :
work is contemplated beyond this Fiscal Year).

BiR Symbol 20-19-05-15 FIN No.- 86378 A __» _ .
Appropriation Symbol 31X0200.200 . 7 /:{,JM: " Py
Part 111 - Duplication of Effort prasere o rtitying ,f g 4

12/ 777
1. I certify that, based on inquiries made with other NRC offices, no .
unnecessary dupiica*tion of effort wil result from the conduct of
the subject work.
2. Attached are the certifications executea by each of the members of the
C;ntract Review Board in accordance with the instructions contained in

the memorandum of L. V. Gossick dated October 15, 1976.

*To be incrementally funded this fiscal year.- ,

- — L m——— ———
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Fart 1V - Attachments

T

Statement of Work (Attachment No., .w=1 )

Evaluation criteria and their numerical weights (Attachment No.

List of firms to be invited to submit proposals in addition to
general public notification (Attachment No. )

S /

Copy of letter designating Source Evaluation Panel members

(Attachment No. __ ) ° 5

Sole Source Justification, if applicable. (Attachment No,

Unsolicited Proposal Justification, {f applicable. Approval and

execution of a contract with on
Name of Proposer

the basis of an unsolicited proposal is recommended.. (Attachment No. )

Contract Review Board Certifications (Attachment No. )

Special Requirements* (Attachment No.

Réger J, Mattson, Director
Division of Systems Safety

*This pertains to instructions concerning schedules, reports, data,
Government-furnished cquipment, or other specfal requirements.

BRI N W oan w— . - a .
.
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TITLE: Structurel Lngiéeering Case'Reviews‘( V)
Fit: Béyvry

BLY NUMZZR: 20-19-05-15

TECHLICAL MOMITOS:  F. Rinaldi

_COSLIZANT BRANCH CHIEF: F. P. Schaver (FTS 492-7507)

BACKGEOUND IKFORMATION

Applicants sesking to construct and operate nuclear pomzr plants must submit to
NRC for review and evaluation documsntation consisting of a Freliminary Safely
Analysis Report (PSAR) and a Final Safety Analysis Report (FSAR).

The safey review and evaluation process s conducted ir two phases: (1) At
th: PSAN stagt the applicant dascritas and discucces th: gene~2) layout of
Category I structures and systems, basic design codes and criteria to be
used, analysis and desi?n procedures to be adopted, and technical information
needed for showing comp'iance to applicable NRC regulations and design criteria.
On completion of the PSAR review, evaluation, and approval, the applicant
receives 3 Consiruction Permit (CP) which enables him to start plant construce
tion; (2) At the FSAR stage the applicant describes in detail and with more
specific engineering data the design calculations and details of all Category I
tructures, systems and components. Demonstration of compliance to appli-
able NRC regulations and requirements in all aspects of design, analysis,
fabrication, and erection of Category I structures and systems is a prerequisite
for NRC staff approval of the FSAR, On completion of the FSAR review, evale
vation, and approval, the applicant receives an Operating Licerse (OL) for
commercial plant operation.

In addition to the above, safety reviews ar: also conducted on various standard
plant designs in accordance with the Commission's standardization policy. The
two types most commonly reviewed are: (1) a standard nuclear steam supply
system plant design submitted by a Nuclear Steam Supply System (NSSS) vendor,

and (2) a standard Balance of Plant (BOF; cdesign submitted by an utility applic-
ant or an architect-engineer firm. The reviews of these applications are carried
out in the same manner as previously described except for the identification of
system interface requirements which require staff review to assure consistency
between the NSSS and ihe BOP,

PURPOSE OF PROGRAM

The.obJective of this agreement 4{s to obtain expert technical personnel of the
contractor to assist the Structural Engineering Branch, DSS, in its licensing
review of Operating License (OL) applications.
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GENERA'. REQUIREMINTS

The reviews are to be conducted using the guidance contained in regulatory

guides, applicable codes and standards, and the guidance and acceptance

criteria found in the Standard Review Plans (SRPs).in the areas of SEB

responsibility. The contractor will generally follow the approach outlined
. below in conducting reviews and evaluations. K

.= Recomand reguests for adZitional 1nformation‘6r clarification based upon
initial review and evaluation of the information provided by the applicants.

-- Evaluate the responses pro@ided by the applicants,

-- Attend meetings with the staff, applicants, and their architect-engineer
to discuss and resolve outstanding issues,

-- Perform independent structural and seismi¢ analysis of key Lotegory 1
structures and compare the analytical results obtained with those of
the PSAR/FSAR'S.

-= Participate with the NRC staff coordinator(s) in implementing a Structural
De:ign. Analysis and Construction Audit at the applicante' engineering
offices. .

-- Propose specific solutions/acceptance criteria for outstanding issues
{dentified in the reviews. The solutions proposec ran be different from
the acceptance criteria of the SRP's as long as des gn adequacy of
Ca%eg?ry I structures and systems can be assured or demonstrated by the
solution. . . .

-« Prepare Safety Evaluation Reports (SERs) which describe the evaluation of
the design and analysis of the applicants' Category I structures and
systems.

-« Attend meetings with the Ainsory Committee on Reactor Safeguards (ACRS)
and public hearings, on 2n as-needed basis, to assist the staff in explaine
ing bases for conclusions and positions veached in the SER,

-= Prepare input to SER Supplements which further ¢larify and document Category I
structural evaluations in the SER based upon review by the ACRS.

- gerzorn plant inspection trips with NRC staff coordinator(s) on an as-needed
asis.

’
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TASK 1: Midland

Estimated Level of Effort
FY g80: 4 man-months
FY 81: 8 man-months

The contractor shall perform 2 license review and evaluation of Category 1
Structures covered by SRP Sections 3.3, 3.4, 3.5.3, 3.7 and 3.8.

SUBTASKS

Review and evaluate material covered in the above
sections of the SAR in accerdance with acceptance
criteria contained in the related SRPs. Prepare
input for a draft SER and identify open issues
and sections of the SAR where additional infor-
mation is needed from the applicant.

Discuss the draft SER with the SEB staff, partic-
ipate in meetings with the applicant and the SEtB
staff to resolve open issues and assess additional
information submitted by the applicant, and pre-
pare input for a final SER.

Prepare irput to SER suppiement. Attend ACRS
meetings and licensing board hearings as needed
to assist the staff in explaining the bases for
conclusions and positions reached in the SER.
Attendance at these meetings may take place at
a time beyond the estimated completion date for
this subtask.

Conduct a design audit, at the ALE's office, of
the Category I structures, and make one site
visit. The purpose of the site visit is to
familiarize the contractor with the structures.
The audit shall be based on the existing Audit
Guidelines used by the staff on previous
occasions and modified for this task by the
contractor as needed. During the audit struc-
tural design calculations of key structures
selected by the contractor and approved by

the staff shall be reviewed in detail. It is
estimated that the audit will last one week.

Ectimated Estimated
Man-Days Completion Date
60 1/8/80
10 2 /11/80
20 4/7/80
0
30 S[lB[g)



SUETASKS

Perform a confirmatory, independent structural
analysis of the facility contain~znt structure
and one other Category I structure selected by
the KRC staff. The analytical procedure shall
be performed on the basis of the ALE's up-to-
date design drawings, the loading information
and the current staff criterfa. The approprizte
sefs=ic inzut shall be obtizined from the appli-
cant applied at the base of the foundation in
the form of time history from which the con-
tractor will develop floor response spectra at
different elevations using the criteria
contained in section 3.7 of the Standard

Review Plan (SRP). The structural analysis

for all applicable loads including seismic
shall be performed using the criteria

contained in Section 3.8.1 (containment struc-
ture), 3.8.4 (structures other than contain-
ment) and 3.8.5 (foundations) of the SRP, and
the current branch positions. As noted in
Regulatory Guide 1.142, ACI-349 code supple-
mented by the Regulatory Guide 1.142 may be
used in 1ieu of section 3.8.4 of the SRP. On
the basis of the analysis the contractor is
expected to assess the safety of the structures
and specify the available margins of safety.

Estimzted Estirzied
V'an-Davs Completion Dats

160 1231731




TASKE 2: Waterford 3

Estimated Level of Effort
FY €0: 6 1/2 man-months
FY B1: © 1/2 man-months

The contractor shall perform a license «rview and evaluation of Category I

Structures covered by SRP Sections 3.3, 3.4, 3.5.3, 3.7 and 3.8.

Estimated
Man-Days

Estimated
Comaletion Date

SUBTASKS

Review and evaluate material covered in the above 60
sections of the SAR in accordance with acceptance

criteria contained in the related SRPs. Prepare

input for a draft SER and identify open issues

and sections of the SAR where additional infor-

mation is needed from the applicant.

Discuss the draft SER with the SEB staff, partic- 10
ipate in meetings with the applicint and the SEB

staff to resolve open issues and assess additicnal
information submitted by the app icant, and pre-

pare input for a final SER.

Prepare input to SER supplement. Attend ACRS 20
meetings and licensing board hearings as needed
to assist the staff in explaining the bases for
conclusions and positions reached in the SER.
Attendance at th2se meetings may take place at
a time beyond the estimated completion date for

this subtask. {:;Q

Conduct a design audit, at the ALE's office, of 30
the Category I structures, and make one site
visit. The purpose of the site visit is to
familiarize the contractor with the structures.
The audit shall be based on the existing Audit
Guidelines used by the staff on previous
occasions and modified for this task by the
contractor as needed. During the audit struc-
tural design calculations of key structures
selected by the contractor and approved by

the staff shall be reviewed in detail. It is
estimated that the audit will last one week.

10/27/80

1/7/80

3 /18/80
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Estimated Estimated
Man-Davs Completion D2te
SUBTASKS

Perform a confirmatory, independent structural
analysis of the facility containment structure
and one other Category ! structure selected by
the KRC staff, The analytical procedure shall
be performed on the basis of the ALL's up-to-
date design drawings, the loading information
and the current staff criteria. The appropriate
seismic input shall be obtained from the appli-
cant 2pplied at the base of the foundation in
the form of time history from which the con-
tractor will develop floor response spectra at
different elevations using the criteria
contained in section 3.7 of the Standard

Review Plan (SRP). The structural analysis

for all applicable loads including seismic
shal) be performed using the criteria .
contained in Section 3.8.1 (containment struc-
ture), 3.8.4 (structures other than contain-
ment) and 3.8.5 (foundations) of the SRP, and
the current branch positions. As noted in
Regulatory Guide 1.142, ACI-349 code supple-
mented by the Regulatory Guide 1.142 may be
used in Tieu of section 3.8.4 of the SRP, On
the basis of the analysis the contractor is
expected to assess the safety of the structures
and specify the available margins of safety.

162 11/31/8]




TASY. 3: Comanche Peak

Estimzted Level of Effort
FY 80: _9 man-months
FY 81: 4 man-months

The contractor shall perform 2 license review and evaluation of Category I

Structures c.vered by SRP Sections 3.3, 3.4, 3.5.3, 3.7 and 3.E.

Estimated
Man-Days

Estimated
Comnletion Date

SUBTASKS

Review and evaluate material covered in the above
sections of the SAR in accordance with acceptance
criteria contained in the related SRPs. Prepare
input for a draft SER and identify open issues
and sections of the SAR where additional infor-
mation is needed from the applicant.

Discuss the draft SER with the SEB staff, partic-
ipate in meetings with the applicant and the SEB
staff to resolve open {ssues and assess additional
information submitted by the applicant, and pre-
pare input for a final SER.

Prepare input to SER supplement. Attend ACRS
meetings .and licensing board hearings as needed
to assist the staff in explaining the bases for
conclusions and positions reached in the SER.
Attendance at these meetings may take place at
a time beyond the estimated completion date for
this subtask.

Conduct a design audit, at the ALE's office, of
the Category I structures, and make one site
visit. The purpose of the site visit is to
familiarize the contractor with the structures.
The audit shall be based on the existing Audit
Guidelines used by the staff on previous
occasions and modified for this task by the
contractor as needed. During the audit struc-
tural design calculations of key structure,
selected by the contractor and approved by

the staff shall be reviewed in detail. It is
estimated that the audit will last one week.
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SUBTASKS

Perform a confirmatory, indspendert structuyral
analysis of the facility containment structure
and one other Category I structure selected by
the NRC staff. The analytical proccedure shall
be performed on the basis of the fA&E's up-to-
date design drawings, the loadin information
and the current staff criteria. The appropriate
seismic input shall be obtainad from the appli-
cant applied at the base of tne foundation in
the form of time history from which the con-
tractor will develop floor response spectra at
different elevations using the criteria
contained in section 3.7 of the Standard

Reviow Plan (SRP). The structural analysis

for all applicable loads including seismic
shall be performed using the criteria

contained in Section 3.8.1 (containment struc-
ture), 3.8.4 (structures other than contain-
ment) and 3.8.5 (foundations) of the SRP, and
the current branch positions. As noted in
Regulatory Guide 1.142, ACI-349 code supple-
mented by the Regulatory Guide 1.142 may be
used in 1ieu of section 3.8.4 of the SRP. On
the basis of the analysis the contractor is -
expected to assess the safety of the structures
and specify the available margins of safety.

Estimated Estimated
Man-Days Completion Date
169 6/1/81




R hat e i — - -~ oY B : R zes 5 Tt

s B

LEVEL OF EFFORT AND PERIOD OF PERFORMANCE

The es’imated level of effort is & man years over 2 two year period from
acceptance of this work order,

REPORTINS REQVIRIMINTS

Upon the completion of each subtask of each task the contractor will provide the
cognizant NRC Branch Chief with a letter report which includes (as approprizte)
recommended requests for additional information, safaty evaluation report input,
supplemental sa’ety report input, independent analysis results, and other re-
Jated technical documents. { ¢

1
A monthly business report is to be submitted.by the 20th of the month to cognizant
Branch chief with a copy to the Director, Divisiop’'of Systems Safety (Attn:
5. L. Grenier). These reports will contain: )

A listing of efforts completed during the period, milestones reached.or,
if missed, an explanation,

-= The amount of funds expended during the period and cumulated to date, by
enginger, and totaled.

-= .y problems or delays encountered or anticipated. 3

-= A surmary of the progress to date and plans for the next reporting period.

~- The first monthly report, after acceptance of NRC Form 173, should contain
the planned monthly rate of expenditure based upon the funds authorized.

A suggested form for the report is available in the branch.
MEETINGS AND TRAVEL

The contractor may be required to attend guidance sessions at the NRC Headquarters
in Bethesda, Maryland, for approximately seven (7) days during the first month of
the contract. In addition, one two-day meeting each month shuuld be planned between
the NRC staff and the contractor staff to discuss work progress and to meet with
applicants. One site visit and a two-week period design audit for each (OL) case
review task is anticipated. ;

NRC FURNISHED MATERIALS

The NRC will provide one copy of the Safety Analysis Report (or selected portions
thereof), SAR amendments, and other related documantation for each of the
2pplications identified herein.

BILLING REQUIREMENTS

Vouchers submitted for payment should list cxpenditﬁres for maqrowar and an
other major items of expenditures for each task, This irformation on expenditures

by task must be gathered by the NRC as a legal requirement to properly assess licensing
fees to utilities. !
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/7 Statement of Work (Rttachment No. ;e ); A:;ot{o. sD

- D. Eisenhut, DIR
/7 Evaluetion criteriz en? thefr numer,cel weights (Attachment Pe. )

/7 List of firms to be {nvited to submit propas2ls in addition to
general public motification (Attachment No. * )

/ 7 Copy of Tetter desfgnating Source Evaluation Panel mezders

(Attez hnent Ho. ] »°

/_7 Sole Source Justification, if applicalde. (Attachzent No. )

/7 Unsolicited Proposal Justification, if applicable. Approval and

execution of a contract with on
. Name of FProposer

the basis of an unsolicited proposal s recommended. (Attachment No. _ )

- /:7' Contract Review Board Certifications (Attachment No. L

£ Special Requirements* (Attachment Ko. )
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NOTIFIZATION OF CONTRACT EXECUTION
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T0: ROQ?_: J. l'sttson, Director AUTHORSATION NUNEER
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RFPA No. NRR-109
Qivision of Systens Safei C=TE
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eacik 73411 1dm a‘. ‘ﬁewS e "/ Fee 28 930

ta=t. 2t Srr 20 ¥ (Catel |

Jechnical Assistance Contracts Branch
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U.S. Naval Surface Weapons Center 2/19/80
Silver Spring, MD IVFE OF CONVIRACT

Cost B

FERIDD OF TLRi UnANCE :

FACLECT TITLE
“Structural Engineering Case Reviews II" 2/19/80 - 2/18/82 |

FRINZIFAL INVLSTIGATOR

NAS AUTHORIZED REPRESENTATIVE

Franz Schauer

UAR KUNVEER FIN NULMBER
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NEV NRC FUNDS ¢ 60,000.00
FUILDING U ‘
_TOTAL Fy XX FUNDING s €0,000.00 n
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Gergr:l. The contractor cr21l sub~it vouchers for cost-réirsurss~z2-t in
the - . .~er and forr-at described herein and as illustrated in the sele
VOuchsar.
Form. Claims shall be submitted on the payee's letterhead, invoice or

on the Governrant Standard Form 1034, "Public chcrer for Purcnases end

Services Other Than Fersconal,

e e g P - *
"én Ss; -3'\--- . ‘-u.lis -----

for Purchases Other Than Personal - Continuation Sneei " These fcr*s
are availatle from the Government Printing Office, 710 hortn Cazpitcl
treet, Washington, OC 20801.

Number of Copies. An original and six copies should be mailed to the

NRC offices identified below.

Freguency. The contractor shall submit clains 7or 1ci.cursenznt Onge
each month unless otherwise authorized by the Contracting Officer.

Billing of Costs After Expiration of Contract. If cecst-reficurserants

are incurred during the contract period and claimed after the contract
has expired, the period during which these costs were incurred must be
cited.

Currency. Billings may be expressed in the currency normally used by
the contractor in maintaining his accounting records; payments will be
made in that currency. However, the U.S. dollar equivalent for all
invoices paid under the contract may not exceed the total U.S. dollars
authorized in the contract.

Supersession. These instructions supersede all previous billing instructicns.

Preparation and Itemization of the Voucher. The contractor shall furnish

the information set forth in the explanatory notes below. These notes
are keyed to the entries on the sample voucher.

(a) Payor's Name and Address. (i) Address the original voucher (with

(b)

(9/79)

copies) to: U.S. Nuclear Regulatory Commission, Division of Accounting,
ggfige of the Controller, ATTN: GOV/COM Accounts Section, Washington,
0555.

Voucher Num* :r., Insert the approgriate serial number of the voucher.

. This is to be in sequentizl order beginning with 001 as the number to be

used for the first voucher submittec under this contract.

- - C— Al -
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(c)
(d)

(e)

(f)

(g)
(h)

(1)

5 » 3 1 S ; - B 3
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Date of Voucher. Insert the date the voucher is prepared.

Centract Number and Date. Insert the contract number and the date
of the contract.

Payee's Name and Address. Show the name of the contractor as it
appears in the contract and its correct address; except when an
approved 2ssignment has teen rmele by the contrector, Or 2 different
payee has been designated, then insert the name and address of the
payee.

Contract Amount., Insert the total estimated cost of the contract,
exclusive of fixed-fee, For incrementally funded contracts enter
the amount currently obligated and available for payment.

Fixed Fee. Insert total fixed-fee (where applicable).

Billing Period. Insert the beginning and ending dates (day, month,
and year) of the period in which costs were incurred and for whicn
reimbursement is claimed.

Direct Costs. Insert the major cost elements

(i)(1) Direct Labor. This consists of salaries and wages paid (or
accrued) for direct performance of the contract.

(i)(2) Fringe Benefits. This represents fringe benefits applicable
to direct lTabor and billed as a direct cost. Fringe benefits
included in direct costs should not be identified here.

(i)(3) Capitalized Nonexpendable Equipment. For educational institutions
1ist each item costing 35, . or more; for contractors other than
educational institutions list each item costing $200. or more and
having a life expectancy of more than one year. List only those
jitems of equipment for which reimbursement is requested. A reference
shall be made to the following (as applicable): (1) the item
number for the specific piece of equipment listed in the Property
Schedule; (2) the Contracting Officer's Approval Letter, if the
equipment covered by the Property Schedule; or (3) be preceded
by an asterisk (*) if the equipment is below the approval level.
Further itemization of vouchers shall only be required for items
having specific limitations set forth in the contract.

(i)(4) Materials, Supplies, and Noncapitalized Equipment. This is
consumable materials and supplies and equipment other than that
described in (i)(3) above.
(i)(5) Premium Pay. This is remuneration in excess of the basic
hourly rate.
zig(s Consultants' Fee. These are fees paid to consultants.

i)(7) Yrave'. Domestic travel is travel within the United States,
its territories, possessions, and Canada; it should be billed




ARt #

(3)

(k)

(M)

(m)

(n)

(o)
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separately from forzizn travel.

(1)(8) Other. List all other direct costs in total unless significant
in amount, If significant, 1ist cost elerents and dollar amount
separately, e.g., subcontracts,

Indirect Costs--Overhead. Cite the formula (rate and base) in
effect curing the tire the cost .25 incurred &3 for which reiimdurse-
ment is claimed.

Fixed-Fee. If the contract provides for a fixed-fee, it must be
claimed as provided for by the contract. Cite the formula or
method of computation.

Amount Billed for Current Period. Insert the arcunt billed for the
major cost eiements, adjustment, and adjusted c.cunts for the
period. ’

Cumulative amount from Inception to Date of this Billing. Insert
the cumulative amounts billed for the major cost elements and
adjusted amounts claimed during this contract.

Total Amounts Claimed. Insert the total amounts claimed for the
current and cumulative periods.

Adjustments. This includes amounts conceded by the contractor,
outstancing suspensions, and disapprovals subject tc appeal.

Grand Totals.

e
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SLPLE VOITTR
a) Payor's laze and Address (t) Vcucher No.
The U. S. Nuclear Regulatory
Cormission —
Division of Acccunting, COR (c) Date Voo.-nez Frepased
Attantion: Gov/Com Accts Section —— —
Washington, DC 20555 (8] Centrass k. ank Jute ,
e) Payee's Nace and Address (f) Total Estizated Cosy of Cemtrass
ABC CORPORATION
100 Main Street
m‘-‘h':.’ U.S.4.
nax™ ] . ’
The National Dank, Anywhere, U.S.A. (g) Total Fixed-Fee
Assignee for A3C Corporation
Arnywhere, U.S.A.
when : ned)
This voucher represents reizburseable costs {roz July 1, 1977 througn July 21,
1978
(1)asount Billed (c)Cu=zlative
for Current amount Froa
Period Inception to
: Date of this
(1) Direct Costs Billing
(181% Direct Labos 3 3,500 =% 6,500 |
ii 2) Fringe Benefits 600 1,200 ‘
i)(3) Capitalizrd Nonexpendable H
Equipzent -
SOM agm
(i)(L) Materiala, Supplies and ;
. Noncapitalized Equipment 2,000 4,000
i)(5) Preniuz Pay 100 150
i)(6) Consultant's Fee 100 100
i)(7) Travel — Demestic 200 200
, Foreign 200 200
(1)(8) Other 0= -0-
Total Direct Costs $17,600 $20,650
(j) DDIRECT COSTS
of Direct Labor or Other
) Base (Porml?) — k4,000 6.%
k) FIXED-FZE EARNZD (Fo a 100 1
(n) Total Acounts Claized $16,300 $25,050
(o) Aidjusivents .
Cutstanding Suspensions : 1,700
(5) Gresd Totals T SE0

.
‘
‘
]
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November 26, 13980

Robert L Tedesco

Assistant Director for Licensing
Division of Licensing

US Nuclear Regulatoy Commission
Washington, DC 20555

MIDLAND PROJECT

NRC PEVIEW OF SEISMIC AND

STRUCTURAL DESIGN CALCULATIONS

FILE: 0460.2 UFI: 73%*60 SERIAL: 10109

We have ieviewed the NRC questions and guidelines preparatory to an NRC staff
audit of major Midland safety-related structures which were provided to us
with the NRC's correspondence of July 7, 1380.

We note that this "audit" has been structured as a very co...rehensive review
of the Midland safety grade structures which will require considerable
preparation and resources by bothk the NRC and applicant. We recommend,
therefore, that this effort be considered an integral part of the FSAR review
and safety evaluation report preparations. We believe this approach will meet
NRC staff management concerns on the efficient utilization of resources and
assist in the timely completion of the licensing review process. We request
the NRC staff to work with us to make this activity serve this dual purpose.

We suggest as a starting point that the following NRC open items could be
integrated into this NRC review and resolved:

o CSB & External Containment Pressure Analysis
(NRC Questions 022.29, 022.46/FSAR Section 6.2)

MEB (M) 1 Containment Liner and Penetratiom Structural Integrity
(FSAR Table 3.8-36)

SEB 2 Adequacy of Containment Using ACI 359 Loads
(NRC Questions 130.22, 130.17)

SEB 3 Adequacy of Category I Structures to ACI 318 Code
(NRC Questions 130.23, 130.16)

SEB 4 Floor Response Spectra
(NRC Questions 130.24, 130.18/FSAKk Section 2.7)

0c1180-0092a100
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e invite the staff to add or delete cpen issues to the above list which could
be targeted for resolution as part of the structural review.

As requested Ly che NRC's correspondence, we plan to prepare a comprehensive
written response to all questions and to have backup data available for the
NRC team's review. Backup data will include such items as appropriate
sections of the FSAR, portions of the civil/structural design criteria,
drawings, and typical calcuiztionms.

Guideline cuestions were reviewed and categorized, and a preliminary estimate
was made of the engineering manhours required to prepare for and uandergo the
audit envisioned in the the NRC letter. Based on present estimates it is
anticipated that approximately 12,000 engineering manhours will be required to
prepare for and underge the audit. We find that this amount of preparatory
work is consistent with that of other licensees which the NRC has reviwed.

Qur schedule of this effort indicates that we will be ready after April 1,
1980. W~ recomm=ad, therefore, that the audit shculd be scheduled for the ~
week of April 6 through April 10, 1981, beginning at 9:00 asd on April 6.

We can accommodate the need for access to available design information and the
nced for an open meetiing by holding this meeting in the first floor conference
room in Bechtel Power Corpe:at.ion’'s Ann Arbor engireering offices. As
requested we will work through the NRC Licensing Project Manager to complete

the details of these arrangements.

JWC/RLT/cr

CC LHCurtis
RJCook, Midland Resident Inspector
DFJudd

0c1180-00922100
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ATTR: CR-15

U.S. Kaval Surface Weapors Center
white Qak Labsratory

Silver Spring, I'D 20910

Gantlenan:
Subject: Interagency Agreement No. LRC-03-80-109

Pursuant to the authority contained in the Economy Act of 1832, as
e-ended, 31 USC €22, the U.S. Nuclear Regulatory Ceozission (KRRC) and
tne U.S. Kaval Surface wWeapons Canter (NS.C) cesire to enter into a
cooperative agreerent whereby NSWC will provide technical assistance in

the conduct of 1icensing review of operating license applications.

Accordingly, the Parties hereto mutually agree to the following terms of
this agreasent:

I Period of Ferformance

The period of performance shall be from the effective date of the
agreement throuch twenty-four (24) months therzafter.

Staterasnt of Work

Work performed under this agreement shall be in accordance with
ttachment I which is attached and made a part hereof.

Estimate of Cost

The estimated cost of the effort described in paracraph II abecve is
£3C0,000. The NSWC shall provide within thirty (30) days of the

date of this agreement a detailed coc: estimate for the work described
in Article II, above, which may result in a reduction in the total

est mated cost of the agreement.

Oblication of Funds

The amount presently oblicated hereunder for the effort described
is £20,00C, chargeable to the following B&R and FIN:

BIR: 20-19-05-15 FIN: B-£878

~diitional cbligations to cover the remainder of costs will be
provided through unilateral modifications to this acreement, subject




- lrﬂ.\*'.‘J b e :
. 4 5_'--» - — - -M?,-:&,_,.,’

-

B

— o b —
e e

.ttt - A - g -
g AR L NP v : -

R A

. -

[ —
P -

i Lo IR RE R

to ths availability of funds, until such cSiigations esuzl the
estimaied cost in 111 above.

V Billinc Instructions

kSWC, tc receive reimbursement for costs incurred, shall submit
inveices in accordance with Attachment II, Billing Instructions for
NRC Cost-Type Contracts, which is attached and mace a part herecf.

Vi Advance Hetification

Whenever NSWC has rezson to believe that the total cost of the work
uncar tnis agreement will be substantially grezter or less than the
prasently estimated cost of the work or whenever NSUC expacts to
incur ccs*s in excess of the funds presently obligated, NSUC shall
prorptly notify NRC in writing. Uhen the costs incurred equal 100%
of such estimatec total costs, NSKWC shall not incur costs in excess
of the estimatad cost.

VII KRC Contacts

Technical Contact: Tne NRC tech ical contact for the work hersunder
is mr. Frank Rinaldi, Division of Systems
Safety, telephone number (301) 482-7807. -

Contracts Contact: The RC contact is Mr. William B. lMenczer,
telephone number (301) 427-4480.

If this agreement is acceptable to NSKC, please so indicate by signing
in the space below and returning two (2) signed copies to me. The third
signed copy is for your records.

4

o —
Dohgﬁi Chieéég

Technical Assistance Contracts Branch
Civision of Contracts

Sincerely,

offi f Administration
ACCEPTED:
R T
¥. EROYN
T.TLE: Rr directfom

ZccepTance on 2 Peisbursadle Zasis

DATE : 19 FEB 1280
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Aoolicants szzhing to construct and operate nuclezr pao~2r plints must sut=it to
K3C for review and evaluztion dazumantation consisting of 2 Preliminary Safely
Anzlysis Repart (PSAR) 2nd a Finl Safety Antlysis Report (FS3R).

fety review and evaluation process is conducted in tuo phases: (1) AL

P Creh -

ne sa

»2 PSAR staze the 2oplicant describes and discusses the gansral leayout of
ztegory 1 structurses énd systems, basic casign codas o2 crilarie <8 be

saz, an2lysis and C2sign procecures to be adaptad, and techmical information
zeced for shoaing :o:p?ian:e to 2znlicabie NAC regulztions and cesign critsrie,
on completion of the PSER raview, evaluztion, ans 2p;-cvel, the 27rlicent

receives a Construction Permit (CP) which enzbles him to start plant consiruc-
tion; (2) At the FSAR stage the applicant describes in detail and with more
specific enginzering data the dasign calculations and dztails of all Catsgory ]
structurss, systems and componants. De=ansiration of compliance to zppli-
25le NRZ rezulations and requirsmants in 211 2spects of dasicn, anzlysis,

fasrication, and erection of Catezory I structures and systiems is 2 preraquisite

for NAC staff zpproval of the FSAZ, On completion of the FSAR review, evale
vation, and approval, the 2pplicant receives an Operating License (OL) for

coomarcial plant opesration.

In addition to the above, safety reviews are also conductad on various standard
plant designs in accordance with the Comission's standardization policy, The
two types most commonly reviewed are: (1) a standard nuclear steam supply
system plant design submitted by a Ruclear Steam Supply System (NSSS) vendor,

and (2) 2 standard Balance of Plant (80P) design submitted by an utility epplic-
ant or an archiiect-engineer firm. The revizws of these 2pplications are carried
out in the same manner 2s previously déscribad except for the jdentification of
system interface reguiremants which require staff review to assure consistency

betwaen the NSSS and the BOP, s -
PURPOSE OF PROGRAM =

The objeztive cf this agrée%ent is to obtain expert technical personnel of the
comtractor to 2ssist the Structural Engineering Branch, DSS, in its licensing
review of Cparating License (OL) applications. P .

-
-
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The reviews are to be conducted esing the guican:

guicss, appl

an-e cont2ined in regulatory
jcable codes and standards, and the guidance and acceptance

criteria found in the Standard Review Plans (S2Ps).in the 2re2s of SCB

resnansidbility.

The coniractor will ganerally follow the approzch outlined

below in conducting reviews and evaluations.

Recomznd requests for additional inform

jnitial

stion or clarification based upon
review and eviluztion of the information providad by the zpplicants.

Evaluzte ths responses pro@i&ed by the 2pplicants.

ttend m2eting

s with the staff, applicanis, and thzir architecteenginzer

to discuss and resolve outstanding issues.

Perform

indspendent structural and ssiszic analysis of key Category I

etryuztures and compare the aralytical results o~t2in2d with those of
the PSAR/FSAR'S. :

Farticipate with the KRC staff coordinator(s) in implemanting 2 Structural

Dzsign,
offices.

Propose
identifi

An2lysis and.Construction Audit at the zpplicants' engineering

specific solutions/acceptance criteria for outstanding issues
ed in tha reviews, The solutions proposed can be different from

the acceptance criteria of the SRP's as long as design adegquacy of A
Category 1 structures and systems can be assured or demonstrated by the

solution.

Prepare
the desi
systems.

Safety Evaluation Reports (SERs) which describe the evaluation of
gn and ang1ysis of the applicants' Category 1 structures and

Attend meetings with the Advisory Cormittee on Reactor Safeguards (ACRS)

and publ

ic hearings, on an as-needed basis, to assist the steff in explain-

ing bases for conclusions and positions reached in the SER.

Prepare

input to SER Supplémants which further c\a;ify and documant Category I

structural evaluations in the SER based upon review by tha ACRS.

Perforh
b2sis.

plant inspection trips with N3¢ staff coordinztor(s) on 2n as-needad
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TESX 1: Midland

Essimated Leve) cf Effort
FY 80: & ran.m=nthe

FY El: _G rmar.;actne

The conirzctor shall perform 2 license review and eveluation of Category |
Structures covered by SRP Sections 3.3,73.4, 3.5.3, 3.7 and 3.8.

' . Estimzted Estirzted
‘an-Davs Comnletion Daz2

- SUTTASKS
Review and evaluate material covered in the above _60 3/8/80

sections of the SAR in accordance with acceptance
criteria contzinad in the related SRPs. Prepare
input for a draft SZR and identify open issues
and sections of the SAR where 2dditional “rfor-
ration is nesded from the 2pplicant.

Discuss the draft SER with the SEB staff, partic- 10 4/1/80
ipate in m2etings with the applicant and the SEIB

staff to resolve open issues and assess additional

informaticn submitted by the appiicant, and pre-

pare input for a final SER.

Przpare input to SER suppigment. Attend ACRS 20
m2etings and licensing board hezarings as needad

to 2ssist the staff in explaining the bases for
cenclusions and positions reached in the SER.-

ttendance at these meetings may take place at
a time beyond the estimated completion date for

this subtask.

Conduct 2 design audit, at the ASE's office, of . 30
the Category I structures, and make one site -

visit. The purpose of the site visit is to -

familiarize the ‘contractor with the structures. oy
The audit shall be based on the existing Audit

Guidelines used by the staff on previaus

occasions and modified for this task by the

contractor as needed. During the audit struc- ikl e
tural design calculations of key structures

selected by the contractor and zpproved by .
the staff shall be reviewed in detail. It is . -
estimated that the audit will last one week.
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SUSTASKS

Perform a confirmatory, independent structural
er2lysis of the facility contzinment structure
and one other Category I structure selected by
the NRC siaff. The aralytical procecure shall
be performed on the basis of the ASE's up-to-

. date design drawings, the loading information

and the current staff criteria. The appropriate
seismic input shall be obtained from the eppli-
cant applied at the base of the foundztion in
the form of time history from which the con-
tractor will develop flioor response spactrz at
different elevations using the criteriz -
containsd in saction 3.7 of tha Stanlard

Review Plan (SRP). The structural analysis

for a1l 2pplicable loads including seismic
shall be parformed using the criteria

containsd in Section 3.8.1 (containmant struc-
ture), 3.6.4 (structures other than contain-
ment) and 3.8.5 (foundations) of the SRP, and
+hs current branch pasitions. As noted in
peculatory Guice 1.142, ACI-349 code supple~
manted by the Regulatory Guide 1.142 may be
used in 1ieu of section 3.8.4 of the SRP. On
the basis of the analysis the contractor is
expected to assess the safety of the structures
and specify the available margins of safety.

.
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Fzr-D2vs Co—=ieticn Crts

160 _ 1/31/81
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TESK 2: Haterford 3

fssimzsed Level of Effors

FY 80: 6 1/2 mar-months
FY 81: €& 1/¢ rar-monins

The coniractor shzll perform 2

license rrview and evaiuation of Ceszgory 1

sructures covered by SRP Sections 3.3, 3.4, 3.5.3, 3.7 anc 3.8.

 SUSTASKS

Raview and evaluate material covered in the above
sections of the SAR in accordance with accaptance
criteriz cuntained in the related SRPs. Prepare
input for a craft SEA and icantiiy op2n fssues
a+d sections of the SAR where additional infor-
mation is needed from ths applicant.

Discuss the draft SER with the SEB staff, partic-
ipate in meetings with the applicant and the SEB
staff to resolve open issues and assess additional
information submitted by the applicant, and pre-
pare input for a final SER.

Prepare input to SER supplement. Attend ACRS
meetings and licensing beard hearings as needed
to assist the staff in explaining the bases for
conclusions and positions reached in the SER.
Attendance at these meetings may take place at
a time beyond the estimated completion date for

this subtask.

Conduct a design audit, at the ASE's office, of
the Category I structures, and make one site
visit. The purpose of the site visit is to
familiarize the contractor with the structures.
The audit shall be based on the existing Audit
Guidelines used by the s:aff on previaus
occasions and modified for -this task by the
contractor as needed. During the audit struc-
tural. desdgn calculations of key structures
selected by the contractor and approyed by
the staff shall be reviewed in detail. It is
estimated that the audit will last one week.

d Estifzte&
Com=letion D2tz

60 10/27/80

10 11/1/80
20 4/7/80
30 7/18/80 -



ory, independent structural
i1ity contazinmant structure
ry 1 structure seiectel by
analytical procedure shall
basis of the ALt's up-to-
gzt i awi the lczding informztiion
ané t rrent staff criteria. The appropriate
seismic input shall be obtained from the 2ppli-
cant applied at the base of the foundztion in
the form of time2 histery from which the con-
tractor will develop floor response spactra at
differeant elevations using the criteriz -
contained in section 3.7 of the Standard
Review Plan (SRP). The structural analysis
for all applicable loads including seismic
shal)l be parformed using the criteria
contzined in Section 3.8.1 (containmant struc-
ture), 3.8.4 (structures other than contiin-
mant) and 3.8.5 (foundations) of the SRP, and
the current branch positions. As noted in
Regulatory Guide 1.142, ACI-348 code supple-
manted by the Regulatory Guids 1.142 may be
used in lieu of section 3.8.4 of the SRP. On
the basis of the analysis the contractor is
expected to assess the safety of the structures
and specify the available margins of safety.
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148y 3: Cc-anche Feal

Estimzted Level of Effert
FY a0o: 8 rzn-months
FY g1: L maze=onind

The contractor shall perform a license review and evziuztion of Casegory 1 -
3.4, 3.5.3, 3.7 anc 3.8.

g:ructures covered by SR> Sectitns 3.3, 3.5

gti~zted Estir:ted
l'an-C2vs Complezicn Lit2

- SUETASKS

e ——

review and evaluaie raterial cevered in the above 60 6/1/20
sections of the 7 in accordance with acceptance

-~izeriz contzine. in the =2la%z? SRPs. Prepzre

input for a draft SER and icantify open jssuss

and sections of the SAR whare 2ddition2l infor=-

ra-ion is needed from the applicant.

Discuss the draft SER with the SEB staff, partic- 10 6/15/80
ipate in meetings with the applicant and the SEB

staff to resolve open jssuss and assess additional

information submitted by the applicant, and pre-

pare input for 2 final SER.

przsare input to SER supplement. Attend ACRS 20 10/4/80
meetings and licensing board hearings 2s needad
to assist the staff in explaining the bases for
conclusions and positions reached in the SER.
ttendance at these meetings may take place at
a time beyond the estimated completion date for

this subtask. 3
Conduct & design audit, at the AIE's office, of L = £/16/80 ~

the Category 1 structures, and make one site
visit. The purpose of the site visit is to
familiarize the contractor with the structures.
The audit shall be based on the existing Audit
Guidelines used by the staff on previous
occasions and modified for this task by the
contractor as needed. puring the wudit struc-
tural dedign calculations of key structures
selected by the contractor and approved by ;
the staff shall be revieved in detail. It is ' Iy
estimated that the audit will last one week. .



SUSTASKS

Perform a confirm2tory, independent structural
aralysis of the facility containmant structure
and one other Category I struzture s2lectac by
the NRC staff. The analytical procedure shall
be performad on the basis of the ASE's up-to-
date c2sign drawings, the loading information
and the current staff criteria. The appropriate
seismic input shall be obt ined from the appli-
cant applied at the base ¢. the foundation in
the form of time history from which the con-
tractor will davelop floor response spactra at
differens elevations using the criteria
contained in seztion 3.7 of the Standard
Review Fian (SRP). Tha structural analysis

for all applicable loads inclu’’ng seismic
shall be performed using the criteria
contained in Section 3.8.1 (containment struc-
ture), 3.8.4 (structuras other than contain-
ment) and 3.8.5 (foundations) of the SRP, and
the currant branch positions. As noted in
Reoulatory Guicde 1.142, ACI-348 code supple-
ed by the Regulatory Guide 1.142 may be

in lieu of section 3.8.4 of the SRP. On
the basis of the analysis the contractor is
expected to assess the safety of the structures
and specify the available margins of safety.

' i
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cc-=letion of each subtask of each task the contractor will provide the
sra~-h Chief with a letter report which includes (25 appropriate)
vests for additional information, safety evaluztion report input,
ty report input, indepsndent analysis results, and other re-
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manthly businass report is to be submitted.by the 20th of the month to cognizant

ranch Chief with a copy to the Director, Division of Systems Safety (Attn:
. L. Grenier), These reports will contain:

.

mo >

&8
]

E listing of efior
i p)

¢ comnleiad during the pericd, miiestonas
i¥ misseZ, &n explanat

4
znation.,
Thz amount of funds expendad during the pariod and cumuleted to cate, by

engineer, and totaled.

Any problems or delays encountered or anticipated.

A summary of the progress to date and plans for the naxt reporting pariod.

rhe first manthly repers, after accaptance of NRC Form 173, should contain
th2 plannzd monthly rate of expenditure based upon the funds authorized,

form for the report is av2ilable in the branch.

MEETINGS AND TRAVEL

The contracior may be required to atténd guidance sessions at the KRC Headguarters

in Bethesda, Maryland, for approximztely saven (7) days during the first month of
the contract. In addition, one two-day mzeting each month should be planned betwesn
the NRC staff and the contractor staff to discuss work progress and to meet with
acplicants, One site visit and a two-waek period desigm audit for each (OL) case

review task §s anticipated.

N2C FURNISHED MATERIALS

The MR wilT provide one copy of the Safety An 'ysis Report (or selected portions

WANe
t-2ez0f), SAR zmzndments, and othaer related documantation for each of the
aoplications j2zntified herein. ' -

BILLING REQUIREMINTS : .

Vouchers susmitted for paymant should list expendituras for manpower- and any

otiar m2jor items of expenditures for each task.- This information on expen jtures

by task must be gathercd by the HRC as a legal requiremant to properly assess lic ~sing
fees to utilities. b , .
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-
MEMORARDUY. FOR: Frank Rinalci, Structural Engineerinc Eranch, DE
FROM: Darl Hood, Licensing Branch #3, CL
SUBJECT: CONSIDERATION OF RELATED OPEN AND NKEW ITEMS FOF THE MIDLAND

STRUCTURAL DESIGM ALZIT

The attached letter of November 26, 1980 requests, in essence, that &1l
appropriate outstanding staff requests and open items related to structural
integrity be determined and included for resoluticn as part of the pending
structural design audit. There are several such items by technical review
branches other than SEB which no doubt could productively be addressed during
the structural design audit and resoived. In addition, new structural require-

megsi. such as Emergency Response Facilities, could be ‘ncluded during the
audit.

Please advise me whether you agree with this request by Consumer Power Company,
and if so what other items should be added to the audit. I shall be happy

to assist you in polling other review branches for related inputs should you
desire. ,

My own view is that we should make maximum advantage of this opnortunity to
resolve all possible structural and structural-related outstanding and new

items while this rare collection cf personnel and information will be available
to us. Of course, structural matters relatod to soil settlement will have to

be segregated out for the modifications hearing which will probably be starting
also around April, 1981. I also believe that parallel meetings during the audit
can be arranged so that time restraint and excessive manpower problems during
the audit ~an be avoided.

[ would appreciate you: reply by January 9, 1981 in order that I may reply
to Consumer Power Company's suggestion.

,7;1/91- //é?

Darl Hood, Project Manager
Licensing Branch #3

Division of Licensing

Enclosure:
11/26/80 letter

cc: See next page.
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NUCLEAR REGULATORY COMMISSION R
WASHINGTON, D.C. 20588 ™ ——e
AUG S 1980

MEMORANDUM FOR: A. Schwencer, Acting Chief
Licensing Branch No. 3
Division of Licensing

THRU: James P, Knight, Assistant Director for
‘ Components and Structures Engineering
Division of Engineering

FROM: George Lear, Chief -
Hydrologic and Geotechnical Engineering Branch

Division of Engineering

SUBJECT: TRANSMITTAL OF U. S. ARMY CORPS OF ENGINEERS LETTER REPORT -
GEOTECHNICAL ENGINEERING REVIEW (TAC NO. 5077)

PLANT NAME: Midland Plants, Units 1 and 2
LICENSING STAGE: Post CP

DOCKET NUMBERS: 50-329/330

RESPONSIBLE BRANCH: Lfc. Br. No. 3; D. Hood, LPM
REQUESTED COMPLETION DATE: N/A

REVIEW STATUS: Continuing

The NRC Geotechnical Consultant, Corps of Engineers, Detroit District, has
submitted a letter report which summarizes their review efforts to date for
the Midland project, identifies unresolved issues and makes recommendations
for resolving these matters. The July 7, 1980 letter report was submitted
as an enclosure to the Ju&g 10, 1980 transmittal letter from Z. Goodwin,.
Chief, Engr. Div., NCD, COE, to R. Jackson, NRC.

We have reviewed the Corps report and have found it to be a thorough effort
in identifying the problem areas including specific requests for the infor-
mation needed to resolve the identified matters. The Corps report should
assist NRC in preparation for upcoming safety hearings.
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We request that the contents of the July 7, 1980 letter report (enclosure 1)
from the Corps be submitted to Consumers Power Company (CPCo) for their
response. In addition, we request that enclosure 7 also be provided to CPCo
as a supplement to the letter report. Enclosure 2 clarifies certain issues
identified in the Corps report and is based on the comments by various
reviewers in NRC Branches (MEB, SEB, GSB and HGEB) who are involved in areas
of interface review responsibility. .

Coordination of the internal NRC comments and Enclosure 2 was completed by

J. Kane, GES, HGEB.
L 1 ﬂ/. 7/4%’

rge Lear, Chief
A4 Hydrologic and Geotechnica!
Engineering Branch
Division o” Engineering

Enclosures:

1. July 7, 1980 Ltr
Report from COE

2. Suppl. to COE July 7, 1980
Ltr Report

cc w/o encl:
R. Vollmer
L. Reiter
R. McMullen .

w/enc] 2:

R. Jackson

R. Gonzales

F. Rinaldi

A. Cappucct

N. Lawhead, COE

w/encls 1 & 2:
. Knight

. Lear

. Heller

. Bivins

Hood
. Gallagher, 1E, Region III
J. Kane
NRC PDR
Local POR
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. DETROIT DETRICT, COAPS OF InGivgEns

0% T ws
ATTENTION O . 7 JUL 1880

SUBJECT: Interagency Agreement No. NRC=03-79-167, Task No. 1 = Midland Plant
Units 1 and 2, Subtask No. ! = Lettar Report

THRU: Division Engineer, North Central
ATTN: NCDED~C (James Sizmpson)

TO: U.S. Nuclear Regulatory Commission
ATTN: Dr. Robert E. Jackson
Division of Systems Safety
Mail Scop P-314
Washington, D. C. 20535

l. The Detroit District hereby submits this lettar report with regard to
completion of subtask No. ! of the subject Interagency Agreement conceraing
the Midland Nuclear Plant, Units | and 2. The purpose of this report is to
identify unresolved issues and make recommendations on a course of action
and/or cite additional information necessary to settle these matters pricr to
preparation of the Safety Evaluation Report.

2. The Detroit District's team providing geotechnical engineering support to
the NRC to date has made a reviev of furnished documents concerning
foundations for structures, has jintly participated in briefing meetings with
the NRC staff, Consumers Power Company (the applicant) and personznel from
North Central Division of the Corps of Engineers and has made detailed site
inspections. _.)e data revieved includes all documents received through
Acendment 78 to the cperating license request, Revision 28 of the FSAR,
Revision 7 to the 10 CFR 50.54(f) requests and MCAR No. 24 through Interim
Report No. 8. Generally, each structure within the complex was studied as a
separate entity.

3. A listing of specific problems in review of Midland Units 1 and 2 follows
for Category I structures. The i{ssues are unresolved in many instances,
because of inadequate or missing information. The structures to be addressed
follow the description of the proble=.

a. Inadequate presentation of subsurface information from completed
borings on meaningful profiles and sectional views. All structures.

Enclosure |
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NCEED-T
SUBJECT: lateragency Agreement No. NRC-03-79-167, Task No. 1 = Midland Plant
Units 1 and 2, Subtask No. 1 = Letter Report

b. Discrepancies between soll descriptions aand classifications cn boring
logs vith submitted laboratery test results sucmaries. Exazples of such
discrepancies are found {n boring T=14 (Borated water tamk) which shows stilf
to very stiff clay where laboratory tests indicate soft clay with shear
strength of only 500 p.s.f. The log of boring T-15 shows stiff, silty clay,
while the 1ad tests show soft, clayey sand with shear strength of 120 p.s.f.
All structures. o

c. lack of discussion about the criteria used to select soil samples Jor
lab testing. Also, identification of the basis for selectisg specific values
for the various parameters used in foundation design from the lab test
results. All structures.

d. The i{mability to completely identify the soil behavior from lad
testing (prior to design and coustruction) of individual sazples, because in
geseral, only final test values 12 suamary form have been provided. All
structures.

(1) Laek of site specific i{nformation in estizmating allowable bearing
pressures. Only textbook type information has been provided. If necessary,
bazring capacity should be revised based on latest soils data. All structures
¢, or partially on, f£4l1l.

(2) Additional i{nformtion is needed to indicate the design methods
used, design assumptions and computations in estimating settlesent for safery
related structures and systems. All structures except Diesel Generator
£2i1diag where surcharging vas performed.

e. A complete detailed presentation of foundation design regarding
ramedial measures for structures undergoing distress is required. Areas of
remedial measures except Diesel Generator Building.

£, There ave inconsistencies in presentation of seismic design
inforzation as affected by changes due to poor compaction of plant fill.
Response to NRC question 35 (10 CFR 50.54f) indicates that the lower bound of
shear vave velocity is 500 feet per second. We understand that the sace
velocity will be used to analyze the dynamic response of structures built eon
f111. Howvever, from information srovided by the applicant at the site meeting
on 27 aud 28 February 1980, 4t was stated that, except for the Diesel
Generator Building, higher shear vave velocities are being used to re-evaluate
the dynamic response of the structures oo f4ll material. Structures on fill
or partially on f1il except Diesel Generator Building.

4 A listing of specific {ssues and {nformation necessary to resolve thez.

a. Reactor Building Foundation

(1) Settlement/Consolidstion. - Basis for settlement/consolidation of
the reactor foundation as discussed in the FSAR assumes the plant site would

. P Pruse .o . - -
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not be dewatered. Discuss and furnish cc:pu:ation for settlement of the
Reactor Buildings in respect to the chasgad water table level is the result of
site devatering. Include the effects of douyancy, vhich wvere used in previous
calculations, and fluctuations in water table whic h could happen if the
devatering system became inoperable.

(2) Bearing Capacity. Bearing capacity computations should be
provided and should include method used, foundation design, design
assuzptions, adopted soil properties, and basis for selecting ultimate bearing
capacity and resulting facror of safety.

b. Diesel Generator Buildiag.

(1) Settlement/Comsolidation. Ia the response to NRC Questicn & and

(10 CFR 50.54f), the applicast has furzished the results of his computed

lezents due to various kinds of loading conditions. From his explanation

he results, it appears that compressibilicy parameters obtaized by the

oad tests have been used to compute the static secttlemen.s. Iaformcion

aining to dynazic response including the amplitude of vibration of
generator pedestals have also been furnished. The observed seitlexzent patiern
of the Diesel Generator Building indicates a direct correlation with soil
tvpes and properties within the back{il]l mterial. To verify the preload test
seztlement predictions, compute settlements based on test results on sazples
from new borings which we have requested in a separate rexo and present the
results. Reduced ground water levels resulting from dewatering and diesal
plus seismic vidbration should be considerec in settlemeat and seismic
analvsis. Furnish the computation details for evaluating amplitude of
vidration for diesel generator pedestals iacluding =magnitude cf excitizg
forces, wvhether they are constant or frequency dependent.

(2) Bearing Capacity. Applicant's response te NRC Question 35 (10
CFR 50.54f) relative to bearing capacity of soil is not satisfactory. Figure
35-3, vhich has been the basis of selecticn of shear strength for computing
bearing czpacity does not reflect the characteristics of the soils uander the
Diesel Generator Building. A bearing capaci'y computation should be subzitted
based on the test results of samples froz new borings which we have requested
in a separate meso. This information should inc. de method used, foundation
desizn assumptions, adopted soil properties and basis for selection, ultimte
bearing capacity and resulting factor of safety.

(3) Preload Effecriveness The effectiveness of the preload should
be studied with regard to the moisture content of the £1l11 at the time of
preloading. The height of the water table, its time duration at this level,
and vhether the plant f111 was placed wt or dry of optimus would be all
isportant considerations.
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SURJECT: Interagency Agreement No. NRC=-03=79~167, Task No. 1 = Midland Plasz:
Units 1 and 2, Subdbtask No. 1 = Letter Repor:

(a) Grasular Soils.

When suff’ _{ent lcad is applied to granular soils it usually causes a
reorientation of grains and movement of particles into more stable positions
plus (at high stresses) fracturing of particles at their points of contact.
Reorientation and breakage creates a chain reaction acong these and ad jaceat
particles resulting in settlement. Reorientation i{s resisterd by friction
between particles. Capillary tension would tend to increase this friction. A
moisture increase causing saturation, such as a rise in the wvater table as
occurre? here, would decrease capillary tension resulting in more compaction.
Present a discussion on the water table and capillary water effec:t ca the
grasular portion of the plant £111 both above and below the water table during
and after the preload.

(b) Izpervious and/or Clay Soils.

Clay £111 placed dry of optimus would not compact and voids could
exist between particles and/or chusks. In this situation SPT blov cowncs °
would give misleading information as to strength. Discuss the raising of the
“ater table and determine {f the time of saturation was long enough to
saturate possible clay luzps so that the consolidation could take place that
would preclude further settlement.

Discuss the preload effect on clay soils lying above the w@ter table
(7 feet +) that vere possibly compacted dry of optizum. It would appear only
limited consolidation froa the preload could take place {n this situacion and
the potential for further set:lesent would exist.

Discuss the effect of the preload on clays placed wet of eptisun. It
would appear consolidation alomg with a gain io strength would take place.
Deteraine {f the new so'l strength i{s adequate for bearing capacity.

Conclusion: Since the reliability of existing fill and compactioz {nforzation
is uncertain, additional borings and tests to determine void ratic (sranular
soils) relative density, moisture costent, density, consolidation properties
and strength (triaxial tests) would appear to be desirable in order to
satisfactorily ansver the above questions. Borings should be comtinuous push
“ith undisturbed cohesive soil sanples taken.

(4) Miscellaneous. A contour =map, showing the settlement
configuration of the Diesel Generator Building, furaishea by the applicant at
the meeting of 27 and 28 February 1900 indicate- that the base of the building
has varped due to differencial settlements. daitional stresses will be
induced {n the various cozponents of the structure. The applicant should
evaluate these stresses due to the differential settlexent and furaish the
computations and results for review.

- ——— —— - —— - - - e .
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SUBJECT: Interagency Agreement Ne. NRC=03-79<167; Task Fo. 1 = Midlasd Plan:
Units ) and 2, Subtask No. 1 =~ Letter Report

¢+ Service Water Building Foundation.

(1) Bearing Capacity. A detailed pile design based upon pertiment
soil data should be developed in order to more effectively evaluate the
proposed pile support system prior to load testing of test piles. Provide
adopted soil properties, reference to test data on wirich they are based, and
method and assumptions used to estimate pile design capacity includ’ g4
computations. Provide estimated maximum static and dynamic loadr to De
izposed and individual comtritutiem (DL, LL, OBE, SSE) on the meximuz loaded
pile. Provide factor of safety against soil failure due to maximum pile load.

(2) Settlements.

(a) Discuss and provide analysis evaluating possible differential
settlement that could occur between the pile supported end and the porticn
placed on £411.

(b) Present discussion why the i1+taining wall ad jacent to tie intake
structure i® not required to be Seismic Category I structure. Evaluate the
observed setilement of both the service watar pusphouse retaicing walls and
the intake structure retaining 'all and the significance of the settlement
including future settlement prediction on the safe operation of the Midland
Nuclear Plant.

(3) Seismic Analysis. Provided the propossd 100 ton ultimate pile
load capacities are achieved and reascaadle margin of safety s available, the
vertical pile support proposed for the overhang section of the Service Water
Pump Structure will provide the suppert necessary for the structure under
combined static and seismit inertial loadings even if the soil under the
overhang portion of the structure should liquefy. There is no reason %o think
this von't be achieved at this time, and the applicint has committed to a load
test to demonstrate the pile capacity. Tha dynamic response of the structurs,
including the inertial loads for which the structure itsclf 1s designed and
the mechanical equipment contained thereinm, would change as a result of the
introduction of the piles. Therefore:

(a) Please suzmarize or provide copies of reports os the dynamic
analysis of the structure {m its oid and proposed configura.’'on. For the
latter, provide decalled information oun the stiffness assigned to the piles
and the vay in which the stiffcesses were cbtained and show the largest change
in interior floor vertical recpouse spectra resulting from the proposed
modification. If the proposed con?iguration has not yet been analyzed,
describe the analyses that are to be performed giving particular atteatiocn to
the basis for calculation or selection, of and the range of numerical
stiffoess values assigned to the vertical piles.

(b) Provide after completion ¢f the new pile foundatiocnm, in
accordance with cosmitment No. 6, {tem 125, Consumers Pover Company memorandum
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SUBJECT: Interagency Agreement No. NRC=03=79-167, Task No. 1 = Midland Plazt
Units | and 2, Subtask No. 1| = Letter Repert

dated 13 March 1980, the results i seasurezents of vertical applied lcad ani
absolute pile head vertical deforzation which will be made when the structural
load is jacked om the piles so that the pile stiffn=ss cac be deterzined and
compared to that used in the dynazic analysis. .

d. Auxiliary Building Electrical Penetration Areas and Feedwater
Isolation Valve Pits. ]

(1) Settlement. Provide the assumptions, method, computation and
estizate of expected allowadle lateral and vertical deflections under static
and seiszic loadings.

(2) Provide the construction plans, and specifications for
underpinning operations beneath the Elesctrical Penetration .rea and Feedwater
Valve Pit. The recuested information to be submitied should cover the
folloving in sufficient details for evaluation:

(a) Details of dewateriag system (locations, depth, size and capacity
of wells) including the monitoring program to be required, (for example,
measuring dravdown, flow, frequeacy of observatiors, etc.) to evaluate the
verformance and adequacy of the installed systes.

(») Location, nectional views and dimensions of access shalft and
drift to and below auxiliary building wings.

(e) Details of temporary surface support system for the valve pits.

(d) Devatering before underpinning is recommended i{n order to
preclude differential settlemeat between pile and soil supported elezents and
negative drag forces.

(e) Provide adopted soil properties, method and assuzptions used to
estizate caisson and/or pile design capacities, and computational results.
Provide estizmated maximum static and dynamic load (compression, uplift and
lateral) to be imposed and the isdividual conmtributiom (DL, LL, OSE, SSE) ea
msaximum loaded caisson and/or pile. Provide factor of safery against soil
failure due to maximum pile load.

(£) Discuss and furnish computations for settlement of the portien of
the Auxiliary Building (valve pits, and electrical penetration area) in
respect to changed water level as a result of the site deuatering. Include
the effect of bouyancy, which was used in previous calculations, and
fluctuations in water table which could happen, if devatering system becomes
inoperable.

(g) Discuss protection measures to be required against corrosionm, 1
piling is selected.

e . - - . -
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Task No. 1.~ Midland Plant

Units 1 aad 2, Subtask No. I = Letter/Réport ~ o~

3.

(k) Identify specific informatiom, data and method of preseatation to
be submitted for regulatory review at compietion of ucderpinning operation.
This report should sumzarize coastruction activities, field imspection
records, results of field load tests on caissons and piles and an evaluation
of the completed fix for assuring the stable foundatiomz. ‘

e. Borated Water Tanks.

(1) Settlement. The settlement estizmate for the Borated Water

Storage Tacks furnished by the applicant in respoase to NRC Questioz 31 (10
CFR 50.54f) 1s based upon the results of two plate load tests conducted at the
foundation elevation (EL 627.00+) of the tanks. Since a plate load test is
not effective in providing information regarding the soil beyond a depth more
than twice the diameter of the bearing plate used i{a the test, the estimate of
the settlement furnished by the applicant does not include the cootribution of
the soft clay layers located at depth more thaz 5' below the bottom of the
tacks (see Boring No. T=14 and T-15, and T=22 thru T=26).

(a) Compute settlements which include contributicn of all the soll -

layers i{nfluenced by tle ‘otal load on the tanks. Discuss and provide for
review the analysis evaluating differential settlement that could ocaur
between the ring (foundations) aad the center of the tanks.

(b) The dottom of the borated tanks being flexibdle could warp under
differential settlement. Evaluate vhat addirional stresses could be induced
ia the ring beams, tank walls, and tank bottoms, because of the settlement,
acd compare with sllowable stresses. Furnish the computations on stresses
including mathod, assuzptions and adopted soil properties iz the analysis.

(2) Bearing Capacity. Laboratory test results on samples from boricg
T-15 show a soft stratum of soil below the tank bottom. Consideration has not
been given to using these test results to evaluate bearing capacity A
information furnished by the applicant in response to NRC Question 33
(10 CFR 50.54f). Provide bearing capacity computations based on the test
results of the sazples from relevact borings. This information should include
method used, foundatisn design assusptions, adopted soil properties, ultimate
bearing capacity and resulting factor of safety for the static and the seismic
10.‘..

f. Underground Diesel Fuel Tank Foundation Desiyn

(1) Bearing capacity. Provide bearing capacity computation based ot
the test results of sazples from relevent borings, including method used,
foundation design assuzptions, adopted soil properties, ultimte bearing
capacity and the resulting factor of safety.

(2) Provide tack settlement analysis due to static and dynamic loads
including methods, assucptions made, etc.

- - e . —— e . . - - -
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SUBJECT: Interagency Agreezent No. NRC=-03-79-167, Task No. 1 = Midland Plant
Unizs 1 aad 2, Subtask No. 1 = Letter Repor:

(3) What will be effects of uplift pressure on the stability of the
tacks and the associlated Piping system 1f the devatering system beccues
incperable?

8+ Underground Utilicies:
(1) Settlement

(a) Izspect the interior of water ciraulation piping with video
cameras and sencing devices to show Pipe cross section, possible areas of
crackings and openings, and slopes of piping following consolidation of the
plant £111 beneath the izposed surcharge loading.

(b) The applicant has stated Zn his response to NRC Questioa 7 (10
CFR 50.54f) that 1f the duct banks remain intact after the preload program has
been completed, they will be able to vithstand all future operating loads,
Provide the results of the observations made, during the preload test, to
determine the stability of the duct banks, with your discussion regarding
their reliadbility to perform their design functicas.

(¢) The response to Question 17 of “Zes vnses to NRC Requests
Regardiog Plant F111" states that “there is .o r .o to believe that the
stresses 1o Seisnic Category I piping systems w' 1 ever approach the Code
allowvable.” We question the above statecent based on the following:

Profile 26" = OEBC-54 on Fig. 19<«1 shows a sudden drop of approx. 0.2 feet
vithiz a distaace of only 20 faet- Usizg the procedure om p. 17-2,

“E(e) =E (D)e=Z2 (D 1]
b _2% L_%S_I'Tl

¢d = 30000 ( 26 E [ 850.25512; ] = 130.0 51

Furthersore, the Eq. 10(a) of Article NC-3632.3, Sec. III, Division 1, of the
ASME code requires that some Strecs Intensification Factor "1i* be assigned to
all computed settlement stresses. Yet, Table 17-2 liscs only 52.5 KSI stress
for this pipe. This matter requires further reviev. Please respond to
apparent discrepancy and also specify the location of each computed settlement
Stress at the pipeline stationing shown oo the profiles. MNore than one
crirical stress location is possible along the same pipeline.

(d) During the site visit on 19 February 1980, we observed three
instances of wvhat appeared to be degradation of rattlespace at penetrations of
Category 1 piping through concrete walls as follows:
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SUBJECT: .. Iateragescy Agreement No. mc-os-n-x,m ‘Task No. 1 = Midland Planc
Units ! and 2, Subtask No. | = Lettex Report ous

West Borated Water Tank = in the valve pit attached to
the base of the structure, a large diameter steel pipe
extended through a steel sleeve placed in the wvall.
Because the sleeve was not cut flush with the wall,
clearance between the sleeve and the pipe wvas very
small. t

o~ Sleave
Wil 44! ;’l/' ‘8 'y 0g. .V u’
' -
- .3 [ thn1§aq\\56'

Service Water Structure = Two of the service water
pipes penetrating the northwest wall of the service
water structure had settled differentially with
respect to the structure and were resting oo slightly
squashed short pieces of 2 * &4 placed in the bottom of
the penetration. From the inclination of the pipe,
there is a suggestion that the portiouns of the pipe
further back in the wvall opeaing (whic: was not
visible) wvere actually bearing on the iavert of tie
opening. The bottem surface of one of the steel pipes
bad small surface irregularities around the edges of
the area in contact with the 2 x 4. Whether these
irregularities arc corzal mapufacturing irregularities
or the result of concentration of load on this
tezporary support caused by the settlement of the
£111, vas not kanown.

These instances are sufficilent to warrant an examination of those penmetrations
vhere Category I pipe derives support from plant fill oo one or both sides of
& penetration. In view of the above facts, the following informtion is ™.
required.

(1) What is the minisum seismic rattlespace required between a
Category I pipe and the sleeve through which it penetrates a wali?

(2) 1Identify all those locations where a Category I pipe deriving
support from plant f1ll penetrates an exterior concrete wall. Determine and
report the vertical and horizontal rattlespace presently available and the
ainisum required at each location and describe remedial actions planned as a
result of conditions uncovered {n the {sspection. It is anticipated that the
ansver to Question (1) can be cbtained wvithout any significant additional
excavation. 1If this s not the case, the decision regarding the necessity to
obtain information at those locations requiring major excavation should be
deferred until the data from the other locations have been examined.
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Unizs 1 and 2, Subtask No. 1 = Letter Report

(e) Provide details (thickness, type of material etc.) of bedding or
cradle placed beneat: safety related piping, conduits, and supporting
structures. Provide profiles along piping, and conduits alignments showing
the projertzies of all supporting materials to be adopted in the analysis of
pipe stresscs caused by settlement.

(f) The two reinforced concrete return pipes which exit the Service
Water Puzp Structure, run along either side of the emergexcy cooling water
reservoir, and ultimately enter into the veservoir, are necessary for safe
shutdown. These p‘pes are bduried within or near the crest of Category 1
slopes that fora the sides of the smergency cooling water reservoir. There is
90 report om, or analysis of, the seismic atability of post earthquake
residual displacement for these slopes. While the limited data from this area
do not raise the specter of any problem, for am izportant elemest of the plant
such as this, the earthquake stability should be examined by state-of-the-art
methods. Therefore, provide results of the seismic analysis of the slopes
leading to an estimate of the perzanent deformation of the pipes. Please
provide the following: (1) a plan showing the pipe location with respect to
other nearby structures, slopes of the reservoir and the coordinate systes;
(2) cross=sections showing the pipes, normal pool levels, slopes, subsurface
conditions as interpreted from borings and/or logs of excavations at (a) a
location parallel to and about 50 ft from the scutheast outside wall of the
service water pipe structure <od (b) a location vhere the cross sectios will
foclude both discharge structures. Actual boring logs should be shown on the
profiles; their offset from the profile noted, and soils should be descrided
using the Unified Soil Classification Systes; (3) discussion of available
shear streagth dats and cholce of strengths used iz stability asalysis; (&)
deternization of static factur or safety, critical earthquake acceleration,
and location of critical circle; (5) calculation of residual movement by the
method presented by Newmark (1965) or Makdisi and Seed (1978); and (6) a
determination of whether or mot the pipes caa function properly after such
movements. .

he Coold ng Pond.

(1) Zmergency Cooling Pond. In recognition that the type of
embankment fill and the compaction control used to conmstruct the retention
dikes for the cooling pond were the same as for the problem plant £111, we
request reasonable assurance that the slopes of the Category I Ezergency
Cooling Pound (baffle dike and main dike) are stable under bdoth static and
dynamic loadings. Ve request a revised stability asalysis for review, which
vill include fdentification of locations analyzed, adopted foundation and
embankment conditions (stratification, seepage, etc.) and basis for selection,
adopted soil properties, mathod of stability analysis used and resulting
factor of safety with tdentification of sliding surfac~s analyzed. Pleass
address any potential {mpact on Category I pipes near the slopes, based on the
results of this stadility study., Reccumendations for location of new
exploration and testing have been provided in a separate letter.

10
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(2) Operating Cooling Pond. A high level of safety should be
required for the remaining slopes of the Operating Cooling Pord unless it caa
be assured that & failure will sot: (a) endanger public health and
properties, (b) result in an assault on eavironment, (c) impair needed
emergency access. Recoumendations for locations of new borings and laboratory
tests bave been submitted in a separate letter. These recommendations were
made on the assumptions that the stability of the operating cooli.  pond dikes
should be demcnstrated.

i. Site Dewatering Adequacy.

(1) 1In order to provide the vecessary assu ance of safety against
liquefazcion, it 1s oecessary to demonstrate that the water will not rise
above elevation 610 during sormal operations or during a shutdown process.

The applicant has decided to accomplish this by pumping from wells at the
site. In the event of a failure, partial failure, or degradation of the
devatering system (and 1ts backup system) caused by the earthquake or azy
other event such &3 equipment breakdown, the water levels will begin to rise.
Depending on the answer to Question (a) below concerning the normil operating
vater levels {n the famedfate vicinity of Category I structures and pipelines
founded on plant fill, different amounts of time are available to accomplish
repair or shutdown. In response to Questioz 24 (10 CFR 50.54f) the applicant
states “the operating groundwater level will be approximately el 595 ft”

(page 24~1). Ou page 24~1 the applicant also states “Therefore el 610' is to
be used in the designs of the devatering system as the maxizum peraissible
groundwater level elevation uander SSE conditions.” Om page 24~15 it is stated
that “The wells will fully pesetrate the backfill sands and underlying natural
sands 1a this area.”™ The bottom of the catural sands is indicated to vary
from elevation 605 to 580 within the plant fill area according to Figure
24=12. The applicant should discuss and furanish response to the following
questions:

(a) 1Is the normal operating dewatering plan to (1) pump such that the
water level {2 the wells being pumped is beld at or below elevation 595 or (2)
to puzp as necessary to bold the water levels ino all observation wells near
Category I Structures and Category I Pipelines supported on plant fill at or
below elevation 595, (3) to pump as necessary to hold wvater levels i{n the
wells mentioned 4{u (2) above at or below elevation 610, or (4) something else!?
If 4t s something else, what is 1ic?

(b) 1In the event the water levels i{n observation wells near Category
I Structures or Pipelines supported on plant £i1l exceed those for nor=al

operating conditions as defined by your answeer to Question (a) vhat actien
will be taken? 1In the event that the water level in any of these observatina
vells exceeds elevation 610, what action will be taken?

11
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(c) Where will the observation wells in the plant fill area be
located that will be z.aitored during the plant lifetime? At what depths will
the screened intervals be? Will the combisation of (1) screened interval in
cohesionless soil and (2) deconstration of timely response to changes in
cooling pond level prior to drawdown be made & condition for selecting the
observation wells? Under what conditions will the alarm mentioned on page
24=20 be triggered? What will be the response to the alarm? A vorst case test
of the completed permanent devatering and groundwvater level moanitoring systecs
could be conducted to deteraine vhether or not the time required to accomplish
shutdown and cooling is available. This could be dome by shutting off the
entire devatering systeam vhea the cooling pond is at elevation 627 and
determining the water level versus time curve for each observation well. The
test should be continued until the water level under Category I structure,
vhose foundations are potentially liquefiable, reaches elevation 610 (the
norzal vater level) or the sum of the time intervals allotted for repair and
the tize i{nterval needed to accomplish shutdown (should the repair prove
unsuccessful) has been exceeded, vhichever occurs first. In view of the
hetercgeneity of the fill, the likely wvariation of its permeability and the
necessity of making several assumptions i{n the analysis wvhich wvas presented in
the applicant's response to Question 24a, a full-scale test should give more
reliable information on the availadle tise. Iz viev of the above the
applicant should furaish his response to the following:

If a devatering systea failure nr degradation occurs, im order to
assure that the plant {5 shutdown by the time water level reaches elevation
610, 1t {5 necessary to initiate shutdown earlier. In the event of a failure
of the dewatering syrte=, vhat {s the wvater level or condition at vhich
shutdown will be ini:iated? How {s that condition determined? An acceptable
sethod would be a full-scale vorst-case test performed by shutting off the
entire devatering systezm wigh the cooling pond at elevation 627 to determine,
at each Category I Structure deriving support from plant fi11, the vater level
at vhich a sufficient time window still remains to accomplish shutdown before
the vater rises to elevation 610. In establishing the groundwater level or -
condition that will trigger shutdown, it is necessary to account for normal
surface wvater {nflow as well as groundwater recharge and to assume that agy
additional action taken to repair the dewatering systes, beyond the poiat in
tize vhen the trigger condition 4s first reached, is unsuccessful.

(2) As per applicant response to NRC Question 24 (10 CFR 50.54f) the
design of the permmnent dewatering system {s based upon twe major findings:
(1) the granular backfill materials are in hydraulic connection with an
underlying discontinuous body of ratural sand, and (2) seepage from the
cooling pond is restricted to the intake and pump structure ares, since the
plant £111 south of Diesel Cenerator Building is sz effective barrier to the
inflov of the cooling pond water. However, soil profiles (Figure 24=2 ia the
“Response to NRC Requests Regarding Plant Fil1®), pumping test time-drawdown
graphs (Figure 24~14), and plotted cones of influesce (Figure 24=15) indicate
that south of Diesel Generator lnuau.. the plant f11] material adjicent to
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the cooli=z pond 1s not an effective barrier to {nflow of cooling pond water,
The estimated permeability for the f1ll mmterial as reported by the applicant
is 8 feet/day and the transmissivities range from 25 to 102 square feet/day.
Evaluate and furnish for reviev the recharge rate of seepage through the fi11
materials from the south side of the Diesel Gezerator Building co the
permanent dewatering systems. This evaluation should especially consider the
recovery data from PD-3 and complete data from PD-5.

(3) The interceptor wells have beez positioned along the northera
side of the Water Intake Structure and service water pusmp structures. The
calculations estimating the total groundwater inflow iadicate the structures
serve as a positive cutoff. However, the isopachs of the sand (Figures 24~9
and 24-10) {ndicate 5 to 10 feet of remaining natural sands below these
structures. The soil profile (Figure 24-2) neither agrees nor disagrees with
the {scpachs. The calculacions ifor total flow, vhic: :ssume: posizive eutz..,
reduced the leng:h of the line source of inflow by 2/3. The calculactions for
the spacing and positioning of wells assumed this reduced total flow is
applied along the entire length of the structures. Clarify the existence of
seepage belov the structures, present supporting data asd calculations, and
reposition wells accordingly. Iaclude the supporting data such as drawdown at
the interceptor wells, at midway location betweez azy two consecutive wells,
and the incresse iz the water elevations dowastrexa of the isterceptor wells.
The presence of structures near the cocling pond appears to have created a
situation of artesfan flow through the sand layer. Discuss why artesian flow
vas not counsidered in the design of the devatering systea.

(4) Provide construction plans and specification of permaneat
devatering systeas (location, depths, size and capacity of wells, filterpack
desiga) including reguired monitoring program. The {nformation furnished i2
response of NRC Question 24 (10 CFR 50.54f) 4s not adequate to evaluatec the
adequacy of the systea. i

(5) Discuss the ramifications of plugging or leaving open the weep
holes in the retaining wall at the Service Water Building.

(6) Discuss in detail the msintenance plan for the devatering system.

(7) What are your plans for monitoring water table i{n the control
tower area of the Auxiliary Building?

(8) What measures will be required to prevent incrustation of the
pipings of the devatering systes. Identify the controls to be required durisg
plant operaticn (seasure of dissolved solids, chemical coctrols). Provide
:;si; for ::;abunhod criteria in viev of the results shown on Table 1, page

tad .
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(9) Uporn reachiag a steady state in dewatering, a groundwater survey
should be made to confirm the position of the vater table and to insure that
8o perched water tables exist.

Devatering of the site should be scheduled with a sufficient lead time
before plant start up so that the additional settlement and its effects
(esrecially on piping) can be studied. Settlement should be closely sonitored

during this period.
J+ Liquefaction Peotential.

An independent Seed-Idriss Simplified Analysis was performed for the
£411 area under the assumption that the groundvater table wvas at or below
elevation 610. For 0.19 g peak ground surface accceleration, it was found
that blow counts as follows were required for a factor of safety of 1.3:

Elevation Mindzus SPT Blow Count*!
,t Fot f-So - 1.5
610 14
605 16
600 17
595 19

The analysis vas considered comservative for the following reasons (a) ne
sccount wvas taken of the weight of any structure, (b) liquefaction criteria
for a magnitude 6 earthquake vere used whereas an NRC memorandum of 17 Mar 80
considered nothing larger thas 5.5 for an earthquake with the peak
acceleration level of 0.19 g's, (c) unit weights were varied over a range
broad emough to cover any uncertaiaty and the tabulation above is based on the
most conservative set of assumptions. Out of over 230 standard penetration
tests on cohesionless plant £411 or satural foundation material below %
elevation 610, the criteria given above are not satisfied in four tests in

catural caterials located below the plant fill and inm 23 tests located in the -

plact £111. These tests involve the following borings:

SW3, SW2, DG-18, AX 13, AX &, AX 15, AX 7, AX S, AX 11,
DG 19, DG 13, DG 7, DG 5, D 21, GT 1, 2.

Some of the tests on natural mmterial were conducted at depths of at less than
10 £t defore approximately 35 ft of f111 vas placed over the location. Prior
to comparison vith the criteria these tests should be multiplied by a factor

of about 2.3 te account for the increase in effective overburden pressure that

results from the placement and future devatering of the fill.

leror X = 7.5, blov counts would {ncrease by 30Z.

14
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0f the 23 tests on plant £111 which fail to satisfy the criteria, most are
near or under structures where remsedial measures alleviating necessity for
support from the fill are placned. Only 4 of the tests are under the Diesel
Generator Building (which will still derive its support from the fill) and 3
others are near it. Because these locations where low blow counts were
recorded are well separated from ome another and are not one continucus
stratus but are localized pockets of loose material, mo fallure mechanisz is
present.

In viev of the large number of borings in the plant fill area and the
conservatisz adopted iz analysis, these few isolated pockets are no threat to
plant safety. The fill area {s safe against liquefaction in a Magnitude 6.0
earthquake or smaller which produces a peak ground surface acceleration of
0.19 g or less provided the groundwacer elevation in the fill 1s kept at or
below elevation 610,

k. Seismic asalysis of structures os plant fill material.

(1) Category I Structures. From Sectiom 3.7.2.4 of the FSAR it can
be calculated that an average V, of about 1330 ft/sec vas used ia the
original dymamic scil structure {cteraction asalysis of the Category I
structures. This i{s confirmed by one of the viewgraphs used in the 28
February Bechtel presentation. Plant fill V. is clearly much lover than
this valus. It {s understood from the rupcnu to Question 13 (10 CFR 50.54f)
cencerning plant £411 that the analysis of several Category I structures are
urdervay using a lower bound average V = 500 ft/sec for sections supported
oa plant £111 and that floor response spectn and design forces will be taken
as the most severe of those from the mew and old analysis. The questions
which follow are intended to make certain {f this is the case and gain an
understanding of the impact of this parametric variation in foundation .
conditions. . -

(a) Discuss vhich Category I structures have and/or will be
reanalyzed for changes in seismic soil structure iasteraction due to the chacge
in plant £111 stiffness from that envisioned in the original desiga. Eave any
Category I structures derivisg support from plast £f111 been excluded from
reanalysis? On wvhat basis?

(b) Tabulate for each old snalysis and each reacalysis, the.
foundation parameters (v_,V and¢ ) used and the equivalent spring and
dazping constants doriv03 therefrom so the reviewer can gain an appreciation
of the extent of parametric variation performed.

(¢) 1s 1z the intest to analyze the adequacy of the structures and
their contents based upon the esvelope of the results of the old and new
analyses? For each structure asalyzed, please show on the same plot the old,
nev, and revised enveloping floor response spectra so the effect of the

13
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changed backfill on {nterior response spectra predicted by the various models
can be readily seen.

(2) Category I retaining wall near the soutbeast corner of the
Service Water Structure. This wall {s experiencing some differestial
settlesent. Boring information i Figure 24=2 (Question 24, Volume I
Responses to NRC Requests Regarding Plant Fill) wuggests the wall {s founded
on natural soils and backfilled with plant f£411 cu the land side. Please
furnish details clarifying the followiag:

(a) 1s there amy plaant f111 underneath the vall? What additional
data beyond that shown ia Figure 24-2 support your answer?

(b) Have or should the design seismic loads (FSAR Figure 2.5-453) be
changed as a result of the changed backfill conditions?

(c) Have or should dynamic water loadings {n the reservoir be
considered in the seismic design of this wall?! Please explain the basis of
your answer.

S. 1In your response for the comments and questions in paragraph 4 above, if
you feel that sufficiently detailed {nformation already exists on the Midlaad
docket tha: may have been overlocked, please make reference to that
{aformation. Resolution of issues and concerns will depend on the expediticus
receipt of data mentioned above. Contact Mr. Neal Cehring at FTS 226-6793
regarding questions.

g5 SZT 132187 SIS b m‘ GS L\ E

P. McCALLISTER
Chief, Engineering Division =,
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DOCKET NO. 50-329/330 -
SUPPLEMENT TO COE JULY 7, 1980 LETTER REPORT
PREPARED BY: J. D. Kane, GES, HGEB

The fifth paragraph beginning with "Conclusion:™ should be deleted,
The purpese of the comments in this paragraph has been covered in a
separate letter from A, Schwencer to J. W. Cook, June 30, 1980,
"Subject: Request for Additional Informetion Regarding Plant Fill."®

Add the words “"and glacial till1" following the words "on fill."

The requested discussion on the safety categorization of the intake
structure retaining wall should include any impact on safety related
features (e.g., emergency diesel fuel ofl storage tanks,conduits, etc.)
behind the wall, Also the evaluation of observed and future settle-
ments of the retaining walls should address actual stresses induced

by the settlement against allowable stresses permitted by approved
codes. The previous response to question 24 does not cover this
concern,

Add the word "temporary" following the words "Details of..." The
paragraph (d) below beginning with "Dewatering before ..." snould be
added at the end of paragraph 4.d.(2)(a) and deleted from its present
position.

Delete the entire sentence beginning with "Furthermore the Eq. 10(a)..."
Stress intensification factor is not a consideration for the computatisn
on the straight length of pipe section in the above equation. To
clarify the comparison being made in this paragraph add the words

"as allowable” following the 52.5 KSI. .

At the end of this paragraph add the sentence "Please provide yoaﬁ
plans for conducting this groundwater survey.®

Paragraph j. does not require action on the part of CPCo but presents
conclusions of the COE reviewer in his evaluation of the plant fill's
resistance against liquefaction. These conclusions are tentative and
subgecz to the final resolution of the seismic input for the Midland
project. .




