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UNITED STATES OF AMERICA .
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

PORTLAND GENERAL ELECTRIC COMPANY, et al. Docket No. 50-344SP

N N NSNS NS

(Trojan Nuclear Plant)

INITIAL DECISION
(Control Building Modifications)

July 11, 1980

I. PRELIMINARY STATEMENT

’

A. ULTIMATE ISSUES

This Initial Decision concerns the ultimate issue of whether
the scope and timeliness of proposed modifications, requirei to
bring the Trojan Nuclear Plant into substantial compliance with
NRC Operating License No. NPF-1, are adequate from a safety stand-
point. This issue was defined in Section IV of the Commission's
Order for Modification of License issued May 26, 1978 (43 Fed. Reg.
23678, 23770).

This ultimate issue of the adequacy of proposed modifica-
tions from a safety standpoint, also involves the quesction of
wvhether operation of the Trojan plant can be conducted safely
while such modifications are being performed and prior to their
completion. Interim operation of this nuclear plant was authorized

in Phase I of this proceeding by our Partial Initial Decision issued
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December 21, 1978 (LBP-78-40, 8 NRC 717). Pufsuant to that Partial
Initial Decision, an amendment .~ issued to the Trojan operating
license authorizing "interim operat.on of the plant "until further
order of the Atomic Safety Licensing Becard issued in conjunc-
tion with the decision on the scope and timeliness of modifications
from a safety standpoint...” (Id. at 747). " That "further order" is
one of the subjects under consideration in this Phase II of the

proceeding.

The background events of this proceeding were set forth
in the Partial Initial Decision (8 NRC 717), and they will not be
repeated in unnecessary detail here. The May 26, 1978 Modification
Order resulted from the discovery by the Licenseel/ and its agent,
the bechtel Corporation, of several design errors with respect to
the shear walls in the Control Building at the facility. This
Modification Order found that these design errors reduced the
structural cepacity of the Control Building, that the o.iginally
intended seismic capability and safety margins should be substan-
tially restored by appropriate modifications, and that operation
of the facility in its as-built condition would violate the facility
license Technical Specification 5.7.1. However, the Modification
Order fixrther found that the Control Building had adequate structural

capacity to safely withstand the licensed Safe Shutdown Earthouzke

2'-/I-’ort:land General Electric Company (PGE), the City of Eugene,
Oregon and Pacific Power and Light Company, the licensed owners
of the plant referred to collectively as the '"Licensee'.
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(SSE)Z/ for the Trojan facility (0.25g peak horizontal ground

acceleration).

The Modification Order also provided “hat any person whose
interests might be affected could file a request for hearing. A
number of persons availed themselves ~f this opportunity for hearing
and were admitted as intervening parties to the Phase I evidentiary
hearings (8 NRC at 722-23). The Licensing Board also ordered the
bifurcation of the proceeding into two phases (Order of August 25,
1978). Phase I involved a consideration of and decision upon the
question of interim operation of the Trojan plant prior to modifi-
cations of the Control Building, and culminated after evidenti-r v
hearings in the Partial Initial Decision of December 21, 1978
(LBP-78-40, 8 NRC 717). The instant Phase II of the proceeding
involves consideration of the structural adequacy of the proposed

modifications themselves and the safety aspects of their implementation.

B. PHASE II EVIDENTIARY HEARING

Written contentions were required to be filed by the inter-
vening parties in Phase 1I of the proceeding, and contentions were
filed by the Coalition for Safe Power (CFSP) by Eugene Rosolie and

by the Consolidated Intervenors (CI, consisting of Nina Bell, David

ZyThat is, the facility design must be such as to insure that,
should there be an earthquake precviding the defined level of
vibrating ground motion at the site, the structures. systems
and coxponents necessary to bring about a safe shutdown of the
reactor will remain functional. See 10 CFR Part 100, Appendix A,

Section III(c).
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3. McCoy &nc C. Gail Parson).ll Following orai argument at a pre-
hezring coaference on March 29, 1979, certain of the proffered
contentions 2% both CFSP and CI were admitted as issues in contro-
versy. =~he a2-i:ted contentions of CI were subsequently dismissed
beczuse of the fzilure of CI to comply with a Licensing Board Order
compelling respunses to discovery requests from the Staff.ﬁl At
the Iatervenor's request, CI was consolidated with CFSP, and CI

was bound by the responses to interrogatories filed by CFSP. The

conteations wiich remained as issues are as follows:

CTs? No. 3 Plant Staff review of proposed modifica-
tion is inadequate to assure no viola-
, tions of Technical Specifications will
occur (Tr. 3011-20).

CFSP No. & NRC Staff review of proposed modification
is inadequate to assure no violations of
Technical Specifications will occur
(Tr. 3046- 5§

CFS? Yo. 12 Licensee has not provided information
which shows that the plant can be operated
during modification work without an undue
risk to the public health and safety
(Tr. 3055-59).

CES2 No. 13 The plant caunot operate in a safe condi-
tion while the modification work is being
done (Combined with CFSP No. 12, above.
14.).

CFS? Ne. 1> Licensee has not identified all safety

equipment or equipment neeced for safe
P

operation of the plant that would be

1]Izte'verors Coluxbia Environmental Council (CEC) and Stephen M.
willingtar fziled to file contentions in Phase II, and accord-
ingly they were d‘smlssed as parties by the P*ehecrlng Conference
O-cer (Fhase II) of April 12, 1979.

£/See Orcders eatered June 5 and June 15, 1279 and October 17, 19769.
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affected by roposed modifications
iy 3062-63?.

CFSP No. 16 Licensee has not made adequate plans to
protect all safety equipment and equip-
ment for safe operation during the
modification work (Id.).

CFSP No. 17 Performance of modification work will
hamper the ability of plant operators to
respond to any emergency properly and
thus poses an undue risk to the public
health and safety (Tr. 3063-65).

CFSP No. 20 Inadequate assessment of the effects of
drilling in the Control Building walls
during modifications has been made
(Tr. 3078-83).

CFSP No. 22 The effect of the steel plate on dis-

’ placement in the Complex has not been
completely analyzed (Tr. 3094-98,
3108-11).

The Licensee filed a motion for summary disposition of
CFSP Contention~ 3, 17, 20 and 22. After hearing from all parties,
the Board granied the motion for summary disposition as to CFSP 3
(Tr. 3485), but denied the motion with regard to CFSP 17 and 20
(Tr. 3498, 3513). The Licensee withdrew its motion as to CFSP 22
(Tr. 3514), and CFSP voluntarily withdrew its Contention 4 (Tr.
3615). Accordingly, the contentions considered at the Phase II

evidentiary hearing were Nos. 12, 13, 15, 16, 17, 20 and 22, supra.

The Intervenors also sought to raise an issue concerning
the adequacy of the Licensee's existing security plan to deal with
the modification work. At the Board's suggestion, all parties

stipulated a procedure under which a Staff security expert would

review and evaluate the security plan in light of the Intervenor's
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concerns over the modification work,zl Subsequently, CFSP requested
tnis security review to include several incidents which had occurred

et the Trojan plant after the original review.gl

The security review
ves performed as requested and the evaluation showed the security

plan to be adequate while the modification work was being performed.
Although CFSP indicated tha* it felt that the Staff's review was

not adequate, it gave no basis for this view when requested to do

so by the Board.zl No nexus was shown between the incidents alleged
and the issues over which this Board has jurisdiction. Such matters
are therefore not relevant to this proceeding and cannot be considered

here.gl

’ .

All parties prefiled their written testimcny according to
the schedule set by the Board at the March 11, 1980 prehearing con-
ference. On March 17, 1980, Licensee prefiled the written testimony
of Donald J. Broehl, Lief %. Erickson, Richard C. Anderson,

Williaz H. White and Kenneth M. Coocke on matters other than
structural ‘adequacy of the modified Complex (Licensee Exh. 27). In
addition, Licensee prefiled the written testimony of Richard C.

Anderson, Willian H. White, Bimal Sarkar and Patrick Chang-Lo on

/7. 305.-93.
§/1¢. 3402-12, 3527-30, 3583-89.
7/re. 3529-30, 4682-83.

§/Howeve:. the Intervenors may request the Directoer of Nuclear
Reactor Regulation to institute a show-cause proceeding if they
have concerns about security at the Trojan facility. 10 CFR 2.202;
Por=lané Generzl Ele-tric Company (Trojar Nuclear Plant), ALAB-534,
9 NRC 287, 290, n. 6 (1979).



ek

the structural adequacy metters (Licensee Exh. 28), as well as the
testimony on these matters of Licensee's independent experts,

Professors Myle J. Holley, Jr. and Boris Bresler (Licensee Exh. 29A).

The Staff prefiled the direct written testimony of
Charles M. Trammell, I7 , Fred Clemenson, James E. Knight, Kenneth
S. Eerring and Drew Persinko on matters other than structural
adequacy of the modified Complex (Staff Exhs. 12, 14, 15 and 16).
On March 21, the State of Oregon prefiled the testimony of Dr. Harold
I. Laursen on the structural adequacy of the modified Complex
(Oregon Exh. 2). On March 24, 1980, the Staff prefiled the testimony
of Kenneth S.,Herring and Drew Persinko on structural adequacy
catters (Staff Exh. 17). Finally, Licensee prefiled its answers
to cuestions previously propounded by Dr. McCollom (Tr. 3531-35),
on March 30 (Licensee Exh.. 30).

The Phase II evidentiary hearing was held in Portland,
Oregon on March 31-April 3 and April 16-17, 1980. The only limited
zppearance statement from a member of the public wzs heard on
¥arch 31 (Tr. 3792-94). VWitnesses were presented at both sessions
by Licensee, the State of Oregon and the NRC Staff. CFSP attended
the hearing and cross-exanined witnesses, but presented no witnesses
of its own. The Board cenducted extensive examination on all of

the direct evidence presented.

When the hearing began on March 31, the Staff's prefiled
testimony indicated that resolution had not yet been reached

between the Staff and the Licensee with respect to a number of the
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matters that had been described as unresolved in the Staff's Safety
Tvaluatioin. Report (SER) filed February 14, 1980 (Staff Exhs. 13A,
133). With respect-to nonstructural matters, the Staff indicated
that all matters were resolved by the close of the first hearing
session (Tr. 4480-81 (Cray)). The illness of the Staff's principal
structural witness (Tr. 4476-83) caused a delay in the resolution
of structural matters. However, the Staff subsequently filed
revised testimony which reflected that these matters were resolved
to the Staff's satisfaction (Staff Exh=. 15A, 17A). Thus, there
were no controversies between the Licensee and the Staff before

the Board for resolution at the hearing.

The record compiled for Phase II comprises more than 1,000
vzges of transcript as well as the exhibits which were admitted
into evidence, as listed in.the Appendix attached hereto.

II. FINDINGS OF FACT

A. DESCRIPTION OF THE BUILDING CCMPLEX

The Control, Auxiliary and Fuel Buildings (Building Complex)
are interconnected by their foundation systems and floor slabs.
The Auxiliary Building is located between the Fuel Building at the
east‘end of the Building Complex and the Control Building at the
west end and is supported laterzlly by both the Fuel and Control

Buildings, with the reinforced concrete floor slabs acting as

cizphragms to transfer lateral loads. The connecting floor slabs
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enZ wells izteract vhen subjected to seismic forces (8 NRC 723-24;
Licensee Ex:. 24, pp. 1-12). The Turbine Building, which is closely
essocizted wizh the proposed modification, is adjacent and west of

the Control Building.

Tae Cecntrol Building is a box-type structural system
wizhk its grouad floor on rock foundation at elevation 45 feet, concrete
Zloors at elevations 61 feet, 77 feet, and 93 feet aznd with a roof
slab at elevazion 117 feet. The Control Building is composed of a
struecturzl steel framing system with steel beams and columns
supporting reinforced concrete floor slabs, with shear walls desigred
to resist lateral seismic forces of an earthquake. Most of the
shear walls zre of a composite-type construction (composite walls)
coasisting c¢f 2 reinforced or unreinforced concrete core between
two layers (wythes) of reinforced grouted masonry block. The two
block wvyckes zenerally sandwich the structural steel frame so that
*he steel frzane memdbers are embedded in the concrete core (Licensee
Exh. 26, . 3-12; Staff Exh. 13A, p. 1). A railroad dbay is
lozzte at ground level in the Control Building between column
ines L1 znc 46 with large openings in the east and west walls for

train zccess.

The Auxiliazry Building is approximately 115 feet by 62
feet with the longer dimension running in the East-West direction.
At the lower level, the north and south walls a2re composite walls
and the other wells are of reinforced masonry block. Above eleva-

tion 61 Zee=, the exterior walls are reinforced masonry block and
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interior walls are reinforced masonry block or, for shield walls,
cozposite walls. The walls from elevation 93 feet to 117 feet are

reinforced masonry block (Licensee Exh. 24, pp. 3-13).

The Fuel Building is approximately 62 feet by 180 feet
with the longer dimension running in the North-South direction.
Floor slabs at elevation 61 feet, 77 feet and 93 feet provide con-
tinuity with the Auxiliary Building. From 93 feet to the roof
level at elevation 138 feet, the structural system is steel framing
rather i.an block and reinforced concrete walls. Most of the
lateral resistance of the Fuel Building is provided by the enclosure
structure for the holdup tanks and the spent fuel pool (Licensee

Exh. 24, pp. 3-13).

8. DESIGN DEFICIENCIES AND OBJECTIVES OF MODIFICATIONS

- -

The Control Building design deficiencies that led to the

Oréder for Modification of License of May 26, 1978 are:

(1) Both the horizontal and vertical reinforcing
steel embedded in the inner concrete core of
the Control Building shear walls is generally
discortinuous, in that it is not anchored to
the steel beams and cclumns of the Control
Building's steel frame as required bv appli-

czble codes and standards.

(2) Misapplication of the applicable code ACI
318-63 shear design formulae in combination

with the applicable limiting OBE seismic
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loading resulted in less than the required
arounts of reinforcing steel in the shear

walls.

As 2 result of these design deficiencies, the capacity of the
Builéing Complex together with the contained systems and components
to withstand seismic events is lower than intended (8 NRC 725-26;

Staff Exh. 13A, p. 2, §10; Staff Exh. 17A, p. 3).

1. The Wall Problem

In late 1979 during a plant shutdown, the Licensee
reported defﬁfiencies in certain double-block walls (wall problem)
in the Control Building Complex, which could influence structural
integrity and support of piping in the event of an earthquake.
Because the wall problem %p;roduced uncertainty in issues that led
to interim operﬁtion. the Board issued an order requiring further
informztion on the matter and specifying that permission of the
Board would be required for resumed operation.gl The Board held
a hearing on December 28 and 29, 1979 for expeditious consideration
of the matters in this order. Testimony of witnesses at this
hearing sztisfied the Board that interim operation could safely
continue when permitted by the Office of Inspection and Enforce-
ment (Tr. 3443-46, 3449-50). Although both Licensee and Staff
viewed the wall problem as an independent enforcement mat“er, the
Board did not agree and it asked to be kept informed of further

cevelopments.

g7ﬁoéifica:ion of Order Permitting Interim Operation of Trojan Nu-
clear Plaant, November 30, 1979.
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Subsequently a report by the Staff's rcasonry consul-
tant questioned Licensee's assumed value of allowable stress in
mortar bonding the double wall, "collar joint stress" (Staff Exh.
19). This led to Staff's requirements for short t2rm in gitu tests
regarding collar joint stresses and ill-defined long te.m tests.
At the prehearing conference of March 11, 1980, a Staff witness
testifie ' that double-block walls enter STARDYNE arnalyses and
explained the Staff's desire for a "confirmatory" test program
(Tr. 3544, 3603-14). As a result, the Board continued to view the
wall problem as a potential issue and asked Licensee and Staff to

provide evidence regarding it at the evidentiary hearing.

’

2. Objectives of the Proposed Building Complex Modifica-
tions

Although the as-built complex was found to be capable
of withstanding the 0.25g.aéceleration of the SSE specified for
Trojan Nuclear Plant, the design deficiencies both reduced the
conservatism and design margins with respect to seismic capebility
below that intended for the life of the plant, 2nd reduced the
operating basis earthquake (OBE)lg/ capability Selow that reguired
by the operating license (Staff Exh. 13A, p. 2; Licensee Exh. 28,
pp. 7, 72). The Licensee proposed modifications intended to

add strenzth to the Control Building, to tie the Control Builéding

Ip-/:l‘hat is, the facility must be designed so that, should there be

an earthquake providirg that cdefined level oI vilratory ground
potion at the site, the plant nonetheless cculd continue in
normal operation without undue risk to the rubdlic health and
safety (10 CFR Part 100, Appendix A, §IIT(c)). The 0.15g value
assigned to the OBE by the seismic criteria pertaining to the
Trojan facility, is not in present dispute.
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together in a better way, and to minimize the impact of the modifi-
cations on operation of the Trojan Nuclear Plant (Tr. 3705-07, 3764

(Anderson) ; Licensee Exh. 27, p. 15).

The sbjective of the proposed modificzations is to
substantially restore the seismic margins and conservatisms intended
in the original design. Such are relied upon to account for
uncertainties in analysis, design and construction as well as
assuring that older plants, such as Trojan, do not need to be back-
fitted to meet newly-genarated seismic design requirements that may

be more stringent than those usually required (Staff Exh. 17A, p. 3).

C. DESCRIPTION OF PROFOSED MODIFICATIONS

The proposed modifications to the Control Building include
four new structural elements: three parallel walls running in the
North-South direction and a steel plate added to the west wall.

The railroad béy through the Control Building will be closed off

by two of these walls, and the third wall is an interior wall
crossing the current railroad bay (Licensee Exh. 24, §§1.2.6,
3.2.1; Licensee Exh. 28, p. 10; Staff Exh. 13A, p. 6, §20;

Tr. 3703-05 (Anderson)). The four new structural elements proposed

are:

(1) Adding an interior shear wall on column line N
in the Control Building railroad bay structurally

connected to shear walls at column lines 41 and



(2)

(3)

(4)

v I e

L6 and to the underside of the floor slab at
elevation 65 feet (Licensee Exh. 24, p. 3-3;
Licensee Exh. 27, pp. 8, 9).

Adding a shear wall on colum line R in the
Control Building railroad bay structurally
connected by bolts and grouted reinforcement
steel to the existing north and west walls of
the Control Building (Licensee Exh. 24, pp.
3-2, 4-5; Licensee Exh. 27, pp. 9-10).

Adding a shear wall along column line N in the
Control Building railroad bay structurally
connected by high-strength bolts and grouted
reinforcement steel to the existing N line
wall alove elevation 65 feet and the walls

at column lines 41 and 46 (Licensee Exh. 24,

pp. 3-2, 4-8; Licensee Exi. 27, p. 11).

4dding a three-inch thick steel plate onto

the outside face of the R line wall to further
strengthen the west wall of the Control Building
extending from column line 41 to beyond

colwm line 46 and between elevations 59 feet

3 inches and 97 feet 3 inches with structural
connections to the existing R line wzll by the
use of high-strength steel through-bolts
(Licensee Exh. 24, Fig. 3.1-2; Licensee Exh.

27, p. 10).
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The adéition of these four structural elements will zdd strength
directly to the areas of the Control Building where the inherent
structural weaknesses were brought about primarily by the railroad

bay openings.

In adéition to the four new structural elements, structural
improvements will be made at several locations involving welding
of beam-column connections and connecting of discontinuous rein-

forcing steel. The six structurzl improvements prcposed are:

(1) Welding of existing bolted beam-colum
conrnections on the south side of columm

+46-N beneath elevation 77 feet.

(2) Welcing of existing bolted beam-column
connections on the south side of columm

L6-N beneath elevation 93 feet.

(3) Making the enisting horizontal reinforec-
ing steel continuous at the following

locations:

(2) In the 41 line wall at column line Q
between elevations 45 feet and €5

feet,
(b) 1In the 46 line wall at coluxzn line N
between elevztions 45 feet and €1 feer,

(¢) In the 55 line wall at colum line Q
between elevations 45 feet and €1

feet, and
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(d) In the 55 line wail at column line N
between elevations 45 feet and 61

feet.

Making the existing horizontal reinforcing
steel continuous requires removal of
existing block and parts of the concrete
core in walls to expose the reinforcing

steel (Licensee Exh. 27, pp. 12, 13).

Certain ancillary work, not a part of the structural
enhancement of the Building Complex, will be performed in addition
to the major ;tructural work described. These include: modifica-
tions to safety-related equipment, components, and piping necessary
for their seismic qualifications to the new building response
spectra, installation of ; ;ew louvered section in the Turbine
Building wall along colum line 41, relocation of thke existing
Turbine Building roll-up door between column lines €' and T west
+o column line U to provide an air supply for the emergency diesel
generators after closing off the railroad bay, alteration of the
rzilroad spur outside of the Control Building, and installation of
a new floor slab at elevation 54 feet 6 inches in the closed-off

portion of the railroad bay to accommodate use of that area as

office spac. (Licensee Exh. 27, pp. 13-14).

D. STRUCTURAL ADEQUACY OF THE MODIFIED COMPLEX

Among other things, the May 26, 1978 Order for Modifica-

tion of License requires that the Control Building be brought into
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substantial cocpliance with Technical Specification 5.7.1, of the
Trojan Operating License and to restore the intended design margins
of that Techniczl Specifications such that: (a) the Control Build-
ing O3E capacity of 0.15g is met using 27 damping (FSAR Table 3.7.1);
(b) the Control 3uilding OBE capacity of 0.15g and SSE capability

of 0.25g are met using a yield strength for reinforcing steel of
40,000 psi (FSAR §3.8.1.3.3); and (c) the masonry portions of the
Control 3Building walls comply with Uniform Building Code (UBC)

recuirements for reinforced grouted masonry (FSAR §3.8.1.4).

1. Criteria for Determining Structural Adequacy

The criteria for determining structural adequacy of
both the unmodified and modified Control Building are complicated
by the fact that the major shear walls of the Building Complex are
generally composite walls consisting of a reinforced concrete core
plzced between two layers ~f reinforced grouted masonry. The
provisions of the UBC applicable to masonry are not applicable to
the corbination of masonry and concrete making up the‘composite
walls. The U3C does provide for use of testing as an a2lternative

to the code formulas.ll/

I/

s, as used at Trojan are not addressed by the UBC (Licensce

. 28, p. 28; Licensee Exh. 30; Staff Exh. 17A, pp. 41-42).
Consequently, the requir2ment in FSAR §3.8.1.5 that "concrete
block walls" Se designed to UBC requirements for masonry cannot
be pet for the composite walls of the Complex for which there is
no applicadle code provisions (Licensee Exh. 29, p. 48). 1Instead,
in the absence of specific code provisions for comporite walls,

2 test prograa was utilized to provide the information and capa-
city criteriz that building codes would have provided (Licensee
Zxh. 28, p. 25; Licensee Exh. 29A, pp. 5-6).

Tor exaxmple, existing building codes do not deal wita the type
of construction present in the Complex in which a steel frame is
exbecded in corposite walls (Tr. 4420 (Bresler)). Composite
well

C - -

x

-
3
a

1y
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2. Determining Structural Adequaél

The appropriate criteria by which it can be
deternined whether the requirements of the May 26, 1978 rrder for
Modification of License are met include: (1) the specifications
listed therein are used in che analytical model; (2) it is demon-
strated that the modifications would bring substantial compliance
with the seismic design requirements of the Trojan FSAR as refer-
enced bv Technical Specifications 5.7.1; and (3) where substantial
literal compliance with those requirements is not possible due to
the type of building construction, then conservative engineering

juégments using alternative equivalent methodology are used.

The capacities of the new reinforced concrete
walls and the new steel plate to be added are determined by two
codes not referenced in FSAR- §3.8, ACl 318-77 Code and AISC Manual
of Steel Construction, 7th Edition, respectively. Their use is
consistent with that section's requirements regarding these
materials (Licensee Exh. 28, p. 47; Staff Exh. 13A, p. 69, §5.2.1;
Tr. 4495 (Vhite)).

b. Seismic Input for the Analvtical Model

The seismic input criteria for use with the
egnalvtical mocel were provided for in the FSAR §3.7, and all such
specifications were used accordingly except for the derivation of
the Zloor response spectra. A new artificiecl time history with
cifferent ‘recuency intervals from that specified in the FSAR was

developeé, which better characterizes the motion described by the
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ground response spectra. The new frequency infervals selected for
t=e ground response spectra are in accordance with current practices
zs set “orth in Regulatory Guide 1.122. A reassuring result is

t=zt the new floor response spectra enclose the one used for the

criginal seiscic design of the Building Complex.

2. Determing Structural Adequacy of the Modified
Building Complex

The modified Building Complex was moZeled and analyzed,
with the three dimensional finite element STARDYRE computer program
vsed for evaluvation of the current unmodified Building Complex for
interim operation (Partial Initial Decision, 8 NRC 717, pp. 730-33).
This nodel generates loads, displacements and floor response
spectra using the specified seismic input discussed above (Licensee

Exh. 28, p. 36).

- -

The determination of the structural strergths (capaci-
ties) of the composite walls unique to the Control %uilding was
ce-ived from test results, with proper application to the individual
w21l penels in the modified Building Complex provided as an
sl1~ernztive in the UBC. The various potentiil effects on the
collection of wall panels of having the sfeel frame embedded in
the cocposite walls were also assessed and accounted for in the

nalyzical model. Similarly, the added walls and steel plates were
enalyzed to assure that the appropriate amounts of =hear wall capa-

cities would be realized.
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2. Tre STARDVNE Anzlvtical Model

T-e znalytical nodel was based on zctual knowledge
of the {distribution of mass within the Building Complex, and the
requirezents cf FSAR §3.7 with respect to lumping masses were com-
plied with (Licensee Exh. 28, pp. 37, 40; Staff Exh. 13A, p. 12,
§3.2.1.2.2). The stiffness of the structural elements in the model
w2s based on raterial properties of those elements (Licensee Exh. 24,

A>p. B, p2. B-5 to B-5-¢).

The analytical model assumes linear elastic
behavior and coes rot directly model potentizl nonlinear behavior.
Nonlinear benZvior, in turn, could result in a reduction of stiff-
ness of the structural elezents, a change in its natural frequency,
and a potentizl for change in the seismic loads imposed on the
structure zs a whole (Licensee Exh. 28, ». 22; Licensee Exh. 29A,
po>. 13-14). A reduction in stiffness wilil also res 1t in an
increase In cdisplacenent. The change in building frequency affects
fioor resocnse spectra and mav therefor affect seiszic quelifica-
tions oI ecuirament, components and piping (Licensee Exh. 28, pp.

23-30).

Tre potentizl nonlinear behavior wezs evaluated
using the STARDYNZ anzlyticzl mocdel through additionzl iterative
analyses znd postprccessing oI the results predicted by the linear
elastic mocel (Licensee Exh. 28, p. 39; Tr. 4422-23(Bresler)). Thus,
the effeczs of nenlinearities and stiffness degradztion were accounted

Zfcr wish appropriate broadening oI the floor response spectra

(Licensee Zx=a. 25, 2p. 38-39, 72; Tr. 4385-86 (Waite)). 1Included
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in the znalysis were the effects of cyclic loading from.earthquakes
222 resulting cyclic degradation previously verified in the wall-
test progzex (Staff Exh. 13A, pp. 15-16, §3.2.1.2.18). The result-
ing seiscic analysis was performed in accordance with the applicable

F3.R criteria on seismic system analysis (Staff Exh. 13A, pp. 10-15).

b. Sources of Nonlinearity Accounted For

The sources of nonlinear behavior considered by
tie Licensee inclucded cracking that dévelops in the concrete of the
wzll panels (Licensee Exh. 28, pp. 33-34) and potential lack of
connectivity between wall panels which are partially separated by

enbedded steel columns (Licensee Exh. 28, p. 34).

The nonlinear behavior of the cracking in the
concrete wzll panel was accounted for through the use of stiffness
recuction Zactors derived from the results of the Licensee's test
progream (Licensee Exh. 28, pp. 35, 38, 40 and 44; Licensee Exh. 24,
A>p. B, pp. B-5-c, B-5-d; Staff Exh. 13A, p. 62, §5.1). Because
the stiZfness recduction is a function of shear and normal stresses,
iteretive STARDYNE cnalyses were performed to evaluzte the appro-
priaze recuced stiffness properties (Staff Exh. 13A, p. 63, §5.1.1;

Liceasee Zxh. 28, pp. 38, 44).

The potential lack of connectivity between wall
per.izls resulted in further investigation of three related variables
- the zaouat ot verticazl reinforcement from the bean-column connec-

tions oF the steel framing systen used in determining stiffness in

A
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the mocdel, the normal stress parameter in determining stiffness,
and the cverall bending parallel to the component of the earthquake
being ccnsidered tending to change stiffnesses at each end of the

wall.

The Licensee initizlly used the embedded steel
frame as vertical reinforcement in the analytical model (Licensee
Exh. 28, pp. 40-41). To remove the concern of the effect of this
potentizl nonlinearity, the Licensee submitted an evaluation

ndicating the impact of neglecting the contribution of the beam-
column connections to stiffness with appropriate consideration for
the result (Staff Exh. '?¢ p. 63-64, §5.1.1.1; Licensee Exh. 25U;
Licensee Zxh. 28, pp. 67-69; Licensee Exh. 33).

The Licensee concluded that the normal stress
paranmeter coatributing to wall stiffness consisted of the dead load
of the portions of the wzll above the elevation under consideration
(Licensee Exh. 28, pp. 41-42). The potential effects for reducing
this cezcd load consicdered were the effects of creep and shrinkage,
stiifening oI beams due to encasement in concrete and the effect of
cnanges in m2an wall temperatures for exterior walls. The potential
eZfect Zcr increasing the dead load considered was the vertical
growth In the wall panels in an earthquake due to the developmenc
oI flexural cracking. The vertical growth was found to more than
cozpensate for the potential reduction factors even when panels were
subjected to stress cycles (Licensee Ext. 25Q, Attch. 4; Licensee
Exh. 25C; Licensee Exh. 28, pp. 43, 70; Licensee Exh. 32; Licensee

RN 333 -
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Seismic loads create a nonlinear "gross bending
e“fect" which tends to increase ccxupressive load on oné end of a
wall which is parallel to the coc—ponent of the earthquake and to
dscrease -re zvailzble normzl stress on the other end of that wall.
Tais, iz zura, results in an increase and decrease in wall stiffness
in the lo2zl wall zreas (Licensee Exh. 28, p. 43; Licensee Exh. 29A,
p>. 13-15; Szzff Exh. 13A, pp. 65, 68, §5.1.1.3). Although the
STARDYNT =zzalrsis did not account for this gross bending behavior,

zluztions dr the Licensee assured that overall stiffness would

not chazgs suatstentially (Licensee Exh. 28, p. 43; Licensee Exh. 294,

p>. 13-15; Licensee Exh. 25Q, Attch. 1,2 and 9; Licensee Exh.
32; Staif Ixa. 17A, pp. 29-30).

¢. Lozd Determinations

' The STARDYNE linear elastic analysis predicted the
m2gnituie of the seismic loads to be resisted by the modified

Baildinz Complex and predicted the distribution of such loads among

rh

the verious structural elements of the modified Building Complex

Licensee Ixa. 2&, pp. 3-11, §3.3.1). Postprocessing of results,

irerative calculetional cycles, znd supplemental znalyses performed,

2s descrided zbove, have accountec for the effects on predicted

1ozés oF <nme inluence of sti‘“ness reduction.

The relative lozcd distributions among the major
shear wz_ls will not be changed by the stiffness reduction from
: lczd reduction and neglecting the beam-column connections

(Licensee Zx=. 23, pp. 31, &45). Reductions in stifiness due to
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gross bending elfect will be offset by an assoéiated cHange in
shear capacity to saztisfactorily account for potential shifting of
load from panels on the tension side of a wall to pzanels on the
corpression side (Licensee Exh. 25Q, Attch. 1; Licensee Exh. 28,

p. 70).

An overall reducticn in the stiffness of the
mocdified 3uvilding Complex due to potential nonlinear behavior would
not result in a significant increase in the total inertia forces to
be resistec by the structure, since the natural frequency of the
modified complex approximates the frequency which corresponds to
the peak of the groumd response spectra (Licensee Exh. 28, pp. 30,

38-39, 45-L46; Tr. 4424-25 (Holley)).

€. Capzcities Determinction

- The compogi}e wall capacities were determined by
the Licensee ty use of testing as provided in UBL §106 and §107
(Licensee Exh. 28, p. 48; Licensee Exh. 29A, pp. 5-6; Licensee Exh.
30; Staif Ex=. 17A, pp. &1, 42; Tr. 4420 (Bresler)). The Licensee
derived capacity criteria Irom the results of a test program using
23 test specicens which sinulated the parameters of the existing
walls of the Building Complex (Licensee Exh. 24, App. A., pp. A-1l
to A-5). The z=zaterials of construction, the aspect ratio and the

thickness cf test specinens were similar to those oI the actual

7.

glls in the Euilding Complex (Licensee Exh. 30; SteZi Exh. 17A, p. 45).
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The test program was adequate to provide valid
infornation on the behavior of composite walls and zllow the deriva-
tion and verification of capacity criteria (Licensee Exh. 28,
pp. 25-26; Tr. 4468 (Laursen); Licensee Exh. 29A, p. 8; Tr. 4431,
4444 (Bresler); Tr. 4431-32 (Holley)).

The behavioral characteristics of the test speci-
mens were used to develop a theoretical double curvature shear capa-
city of individual wall panels as a function of the percentage of
vertical reinforcing steel and the vertical or dead load acting on
the wall. Capacities derived by application of this equation ignored
the bond between the steel columns and the composite walls (Licensee
Exh. 28, p. 49). This reflects at least the same level of conserva-

tism as code Equations (Tr. 4431 (Bresler)).

_To arrive at capacity values, the Licensee calcu-
lated the double curvature capacities of the indivicual wall panels
for a given wall using the theoretical flexural equation. Each
individual wall panel's diagonal tension capacitr wzs 2lso computed
based on the lower bound diagonal tension capacities derived from
the test results. The lower of the panel's double curvature and
diagonal tension capacities multiplied by an appropriate capacity
reduction factor, was then considered to be. the ultimate seismic
capacitv of the panel. The ultimate seismic capacity of an entire
wall was then obtained by summation of the capacities of individual
panels (Licensee Exh. 24, pp. 3-18-b to ¢, §3.9.2.2, Table 3.5-1

gnd 2, Figs. 3.5-6 to 11; Oregon Exh. 2, p. 7; Tr. 4445 (Holley),
Li4L5-56 (Bresler), 4468 (Laursen)). |
|
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After later evaluations were requested by the
Staff, further capacity calculations were made such that the capacity
projected for a given wall be selected as the lowest capac’ ty for
any of four potential modes including single curvature flexural and
sliding failure in addition to the double curvature flexural and
diagonal tension failure capacities. Potential dead load reductions
were also considered in the determination of the walls sliding and
the single and double curvature capacities (Staff Exh. 13A, pp.
71-74, §5.2.2.1). Licensee satisfied the Staff's concerns in these
areas (Licensee Exh. 25U, Attch. 1; Licerzee Exh. 28, pp. 53,
55, 77, 79; Licensee Exh. 30; Licensee Exh. 32; Licensee Exh. 33;
Staif Exh. 17A, p. 31).

In all determinations of capacities, the design
strength of the reinforcing "steel and the design strength of con-
crete were used even though tests have shown that actual strengths
are larger than the design strengths (Licensee Exh. 24, pp. 3-18-e,
3-23, 3-27, §§3.4.2.2, 3.6.1.2, 3.6.2; Licensee Exh. 28, p. 46).

The transfer of shear forces from existing struc-
tural elements to the new ones will utilize a post tensioned bolt
system to clamp the new and the old together and roughening of the
adjacent surfaces to assure adequate functional resistance. The
resulting cozbination should assure the full capacities of the new
walls (Licensee Exh. 28, p. 47; Licensee Exh. 33; Staff Exh. 13A,
p>. 69-70, §5.2.1; Tr. 4365 (White), 4519-21 (Broehl)).
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e. Comoarison of Capacities to Loads

The capacity of the modified Building Complex to
resist both the SSE énd the OBE must be establ’shed. Since the OBE
governs the design of the Building Complex and satisfaction of the
O3E design criteria would also constitute satisfaction of the SSE
design criteria, the controlling load combination and acceptance
criterion is that of the OBE (Licensee Exh. 24, pp. 2-1, 3-20,
§§2.1, 3.5; Staff Exh. 13A, pp. 17-18, §3.2.2.1.3). This criterion
requires that there exist a margin of 407 between the calculated
loads and the corresponding ultimate capacities of the modified

Building ComplYex (Licensee Exh. 28, p 58; Tr. 4423-24 (Holley)).

Capacity to force comparisons show that all but
two of the wminor shear walls in the modified Building Complex had a
nzrgin of zt least 40% between ultimate capacity and unfactored OBE
loads (Licensee Exh. 24, pp 3-21). Each of these two minor shear
walls contributes a2 very small percentage of the total shear
cepacity oI the Building Complex. Loads precdicted but not carried
by these two walls were readily shown to redistribute to the adjacent
major shear wzlls (Licensee Exh. 28, p. 39; Licensee Exh. 30).
Moreover, no substantizl deterioration of these walls would be
expected from an SSE (Oregon Exh. 2, pp. 7-8; Licensee Exh. 28, p.
25; Licensee Exh. 30; Tr. 4362-63 (White)), 2nd no equipment would
be izpacted by any wzll degradation that might potentially tazke

place (Staif Exh. 13A, p. 83, §5.12).
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The St2ff requested further evaluations of seismic
capadility assuning further conservaiisms of wall cezpability, i.e.,
single curvature and sliding capacity failures, neglecting contri-
butions o2 beam-coluﬁn connections in determinstion of stiffness,
the gross bencing effect on stiffness and load distributions, and
recuced coefficient of friction for the bolted connections fcr the
R-line znd N'-line walls. Since most of these might have their
impacts on the seismic czpabilities of the added shear walls on
N-line, N-line and R-line, the added conservative analysis does
reassure -hat the intended capability does exist (Tr. 3532, 4369-70
(Crheag-loY; Licensee Exh. 28, pp. 59-60; Licensee Exh. 25U, Attch.
1, 4; Licensee Exh. 25Q, Attch. 1; Licensee Exh. 32; Licensee Exh.
33; StaZf Exh. 17A, pp. 27, 38-40).

The evidence shows that the potential effects of
these unce-tainties in behavior and in the application of test
results to predict behavior and capacities have been properly
accounted for bv these additional analyses and evaluations performed
by the Licensee (Staff Exh. 17A, pp. 35, 39-40). The results show
that carazity to force ratios for some individual wzll panels for
the unzc-ored OBEZ may fall below 1.4 for the worst possible com-
Lirz~ipons of cead load recuction, gross bending and single and
¢ouble cu-vasure behavior. However, redistribution oI forces in
the wzll will occur so that the capacity to force rztio for the

qtive w21l +ill not be less than 1.4. Thus the walls will maintain
subsctan-izl margins in capacity even when uncertzinties in

-zl behavior and zpplication of test results zre accounted
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for by analyzing the worst possible combinations of loading and

structural behavior (Staff Exh. 17A, pp. 39-40).

s Buiiding,Displacements

Consideration oI building displacements is neces-
sary to verify that (1) adequate clearance exists between adjacent
structures so that azny displacements induced by an earthquake
(interstructure displacements) will not result in contact of, and
physical damage to the adjacent struc;ures and (2) neither relative
displacements between stories of a building (interstory displacement)
nor interstructure displacements will adversely affect equipment

that is attached to more than one story or which runs between

buildings.

The displacenents for the modified Building Complex
were determined as part of.éhe output of the STARDYNE analysis used
to detercine structural adequacy (Licensee Exh. 28, p. 60). The
STARDYNE analysis provided elastically calculated displacements
which 1ccounted for the nonlinearities due to the mzterial charac-
teristics of the walls. Supplemental calculations were performed
to zccount for the additional nonlinezrities considered under
structurazl adequacy evaluations ciscussed previously. These addi-
ticazl nonlinezrities would result in calculated displacements
‘ncrezsed by a‘factor of 2.1 over that calculated initially for the
coéified Building Complex (Licensee Exh. 28, p. 80; Licensee Exh.

25C; StafZ Exh. 17A, p. 32).



‘= 30 -

The structures adjacent, but not connected to, the
Building Cocplex are the Contazinzent and the Turbine Builcings.
The difference between the avzilzble clearance and the sum of
calculated displacements waltiplied by 2.1 for the Ruilding complex-
Containnent 3uilcding interZzce is quite large and do not present any

potentizl Zor impacts during an SSE (Licensee Exh. 25H).

The availzble clearance at the interfzce between
the Centrol andé Turbine Buildings in the modified Building Complex
vill be recduced zt elevations 69 feet and 93 feet by the addition
of the steel plate to the west wall of the Control 3uilding
(Licenssze th; 25E). By removal of a part of a concrete floor slab
et elevation €9 Zeet and oI part of the flange of a steel girder at
elevation 93 feet in the Turbine Building, the resulting clearances
between the Buildings at t?gse levels are respectively at least 2.5
inches and 2.0 inches (StaZf Exh. 17A, p. 52; Licensee Exh. 28,
pp. 61-53). Evern aiter including the added factor of 2.1, there
is aaple clearance since mzxinmum recuction in gap is 0.29 inches and
1.10 inches, respectively, zt the 69 feet and 93 feet levels

betwezen tha Ccntrol endé Turbine Buildings (Licensee Exh. 28, pp. 61-63).

Iafluence of the Wzll Problem on Structural

- .
-~ -
iTiLeETL Y
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Evidence concerning the wall problem included resu ts
N .

of the short terc test prozra=. Collar-joint shear stresses for
standzri weight couble-blozk walls were within rhe range assumed by

Licen , but for heavvweizht block walls they were less than

0
D
w
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expected though still greatef than the postulated 2llowable value.
Licensees' witnesses explained that fhere are no heavygeight double-
block walls in the Control Building that are relied on in the
STARDYNE model zad that the heavyweight block walls in the Building
Cemplex 2s a whole contribute less than 2.5% to the total shear
resistance of the Building Complex (Tr. 4893-94, 4729). This effect
on structural integrity is therefore considered negligible, but
there remains the mztter of adequately supported safety-related

Piping, ciscussed post.

h. Conclusions of Structurzl Adequacy

The Board concludes that a thorough and extensive
aralysis has geen made of the modified Building Complex and the
effects undergone in the event of an SSE or OBE. Specifically, the
Becard finds:

(D) That.gh appropriate seismic input
criterion is used in the analytical

model ;

(2) That the STARDYNE analytical model,
augmente ! tc include the effects of
nonlinearities and repetitive earth-
quake events was an appropriate and

acceptable model;

(3) That appropriazte seismic analvses were
performed resulting in a conservative *
assessment o the behavior of the
modified complex subjected to O3 and

SSE events;



(4)

(3)

(6)

(7)
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That the :eismic loads fér the modified
Building Complex have been adequately
determined taking into consideration
the appropriate pitential nonlinear

behaviors;

That the capacities of the walls of
the modified Building Complex were
properly determined through appro-
priately cerived ch;racteristics based
on test results and through proper
consideration of potential behavior

unique to the wall construction;

That the assessment of the capacity
to férce ratios for individual walls
and wall panels was appropriate to

meet the criteria previously stated

(§I1-D, supra);

That the relative displacenents
between the Building Complex and
adjacent structures have been pro-
perly assessed and that the avail-
2ble clearances are sufficient to

preclude building contact in the

event of a2n OBE or SSE; and
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(8) That the effect of the "Wall Problem"
on structural integrity of the Build-

.ing Complex is negligible.

3. Seisnic Qualifications of Equipment, Components and
Piping

To satisfy the criteria for determining the adequacy
12/

of tte mocifications, the safety-related—' equipment, components
ard pining in the modified Building Complex must be seismically
qualified to withstand the OBE and SSE and.continue to operate

tisfzctorily. The method of seismic qualification to the original

0
m

rourd level response spectra at elevation 45 feet which was

U

specified in FéAR §§3.7, 3.9 and 3.10 was also used to determine
the seismic qualifications of equipment, components and piping for
the todified Building Complex (Licensee Exh. 24, App. B, p. B-1,
§1.2; Licensee Exh. 28, p.-%;).

a. rloor Response Spectra

The SSE floor response spectra for these floors in
+he zs-built Building Complex above ground level were redeveloped
durirg Phase I of these proceedings to account for changes in the
3:i1¢éing Complex response due to the design deficiencies. They must

2zain e redeveloped due to the proposed modifications. Although

21/”Sa:e:y-related" refers to equipment, components znd piping to
Se seisziceally qualified as identified in 10 CFR Part 50, Appen-
¢ix 3 a2nd further identified in Regulatory Guide 1.26, Revision
3 2=¢ 1.29, Revision 3 (Licensee Exh. 28, p. 64; Licensee Exh.
24, 3-1}).

J
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the OZZ rszsponse spectra were not a2ddressed in Phase I of these
proceecirzs, they must now be developed to account for changes in
Euilding Cozplex response due to both the design deficiencies and

the »>ropcsed rodifications.

The new 0BE ard SSE floor response spectra have
been generzted using the artificial time history and frequency inter-
vals praviously cescribed (§II-D-1-b, supra) and the STARDYNE wodel
(Licer.sse Exh. 24, App. B., pp. B-2, B-3, §§2.2.1.1, 2.2.1.2). The
resulting response spectra curves were thegn broadened to account
for veriztions in mass and for variations in stiffness due to
variations in the modulus of elasticity and in the stiffness reduc-
tion faztors éue to dead lozd, shear stress ana experimental
uncertaeinties. The response spectra curves were also broadened on
the lcw freguency side of the response spectra to account for
poteatizl reduction in stiffﬁess due to the postulated occurrence of
rultiple ezrthquekes, the potentizl dead load reductions, exclusions
of the >ea=-colurn connections from vertical reinforcement ratios,
the pcterntizl influence of gross bending and potential vertical slip
alernz the exzbedcded columns (Licensee Exh. 24, App. B, pp. B-5-e,
B-3-%, §2.2.1.4; Stzff Exh. 17A, p. 34). These effects accunula-
tively res:l: in a total broadening of 41% on the low side and 107
n the 2izx side of the pezks of the response spectra associated

tructurzl frequencies (Licensee Exh. 25U; Licensee Exh.

-
(=
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o
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w
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b. Qualifications of Safe:y-Relafed Equipﬁent,
Components and Pioing

Licensee has made a commitment to evaluate the
seismic guzlification of all safety-related equipment, components
2aé »7ining in the Building Complex using the revised response spectra
develooed zbove. Modific:tions will be implemented to assure quali-
£:ca-ions based on these evaluations (Licensee Exh. 24, pp. 4-4,
4-8, 5-1, §§4.2.1, 4.2.5, 5.2; Licensee Exh. 24, App. B, §§1, 3-6;
Liceasee Exh. 25G; Licensee Exh. 27, p. 13; Licensee Exh. 28, pp.

-

64-065z) .

¢. Influence of the Wall Problem on Equipment
*  Qualification

Much of the safety-related equipment that had been
supported by double-block walls, generally piping required for
shutdcwa in the event of a{éarthquake, has either been through-bolted
or zachored elsevhere (Tr. 4698). But the disputed value of
zccestzdle collar-joint shear strength of the heavyweight block
walls casts uncertainty on seismic qualification of equipment that
ig e=211 supported there. Consequently, Licensee agreed to resolve
re=zining misgivings of the Staff before operation is resumed after
she curren- sautdown for refueling, znd proposed modifications to

éccc=plish this (Tr. 4695-97, 4699, 4742-44). taff's witnesses

i

(o

ie

n

o

te that the parties were convevging on an acceptable analytic

rocecdure, that the Licensee's proposed mettod of strengthening

‘U

cous=le-block walls seemed appropriate, and that long term tests

vrelz=2¢ =0 collar-joint shear stress may be unnecessary (Tr. 4546-47,
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4792-¢8). Licensee has agreed to confirmatory testing of support
znchors in double-block walls, although loads have been reduced

(Tr. 4701-02, 4743-43).

In view of the Licensee's agreement to resolve
remaining double-block wall issues before resuming operation, and
the neglizible influence of these walls on structural adequacy, the

Bozrd is persvaded that the wall problem has been explored adequately.

¢. Conclusioas on Se15ﬂ1c QUa ifications of Safety-
Related Equioment

The Board finds that the implementztion of modifi-
cations cetermined by zpplication of the revised response spectra
2.l szfety-related equipment, components and piping in the
Building Complex will bring compliance with FSAR recuirements and

Techniczal Specifications 5.7-1.

4. Conclusions on Meeting the Criteria for Structural
Adecuzcy of the Modified Building Complex

The evidence shows that the eveluations of the proposed
mocdificzations of the Building Complex and the safety-related equip-
Zent coatained therein have been made zppropriatelv to assure, upon
corpletion of implexentation of the resulting modification, that

the crizeria estzblished rpreviously (8II-D-1, suora) will be satisfiecd.

This

b
0

caclusion was supported by three technical experts
testifving at the hearing who did not participate in the detailed
cesizn of the proposed modifications. Professors Mrle J. Holley

enc 3¢ris 3resler Zound the analysis and criteria fcr the structural
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cesign and evaluation to be both reasonable and appropriate, a;d
that the criteria hzd been applied properly to the walls of the
3uilding Complex. They concluded that the modification design, in
their jucdgment, would bring the Control Building into substantial
cozpliance with the originally intended design (Licensee Exh. 294,
. 17; Tr. 4422-23, 4445-46 (Bresler and Holley)). Professor
Farold Lzursen concluded that the proposed modifications would
restore the major shear walls to necessary margins of capacity

(Orezon Exh. 2, pp. 7-9; Tr. 4469-70 (Laugsen)).

In addition, the Staff testified that the Licensee
has properly accounted for the limitations in STARDYNE and for
uncertainties’in structural behavior and in applying the test pro-
gra- results with the results that the proposed modifications will
substantially restore the seismic margins and bring the Control

Building into substantial compliance with the requirements of the

Trojan License (Staff Exh. 17A, pp. 39, 54-55).

Based on the uncontroverted evidence in this hearing,
the Board finds that the proposed modifications satisfy the required
criteria stated earlier and that they are adequzte from a safety
stancdpoint. Upon satisfying that implementation of the modifications
can be accooplished in a safe manner, the proposed modifications to

the Control Building should be implemented.
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. MODIFICATION WORK AND EFFECTS ON SAFETY OF PLANT
OZERATION

With the exception of installation of massive plate 8, the

plan= is expected to be in operation during the Control Building

i
Q
a8
Johe
h
.l

cation work. The possible influence on safe operation was
exz=ired in detail and protective measures were devised where appro-
pria-e. Objectives were to protect safety-related equipment from
mechzniczl damage and deleterious effects of dust and vibration, to
prevent interference with operation by noise or Contrecl Room traffic,
2nd to mazintain seismic qualification of equipment and effective
enerzency procedures including access for fire protection and for

safe shutdown in the event of an earthquake.

Mzjor activities, placement of new concrete walls,
inszzllztion of steel plates on the west wall of the Control Build-
ing, 2nd exposure and joining of steel columns and beams, are

described below and protective measures are specified.

1. Placement of Concrete Walls

The concrete walls to close the former railroad bay of
the Ccatrol Building and to provide internal structure are poured
2s zn early s:tage of modification. Footings for these walls must

be

tzceé zround piping and 2 cable duct bank that are below grade.
For s-otection, the duct will be covered with compressible backfill
ané the pipe will be enclosed in sleeves (Licensee Exh. 27, pp.
18-13; Tr. 3772-76). Forms for the concrete imply the temporary
sresence of combustible mzterial that will be taken into considera-

tiom “or fire protection. The forms Zor the east wall will frame
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sattery roo= cucts such that ventilation will be maintained

(Licensee Ixx. 27, . 40). Otherwise, no safety-related equipment

Steel plates 1 to 3, positioned as discussed below,
will cozstituze ra=t of the form for the west wall (Licensee Exh.
27, vp. £7-43). Tre new walls will be joined to the existing
structure by ctears of bolts and grouted rebar (Licensee Exh. 27,

p2. 8-13).

.
.

2. Iastallation of Steel Plates

Frelicinaries to plate installation include the follow-

»
ing: Conzrete Zlocr slabs and steel girder flanges of the Turbine

czintain clearance to the Control BLLlOlng with the plates in place
Tr. 3738, 4506-C7). Holes for bolts to secure the plates, drilled
thro:ugh the west wzll of the Control Building, will be positioned

to avcid Teinforcing steel. Finally, the hole pattern will be*

trznsfecracd tc the plates and matching bolt holes drilled in the
sheo.

Zizkt three-inch thick steel plates zre sequentially
breugk® into flace through the Turbine Building, raised to the

00T (Z1. ¢4 feet), jockeved into positicn, and lowered
into plzce 2zzinst the west wall of the Control Puilding. They
are secursd zy >oits through the wzll (into the wzll for plate 7)

& Iecinel Sx welding to form a single reinforcing plate (Licensee
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Zxh. 27; Tr. 3962-68). Ecuipment to te protecfed duriﬁg this process
consists of four groups of cable trays that pass underneath

from the Control Building to the Turbine Building, and the

cuct bank and piping below ground level. For the first seven plates,
ranging in weight from 2,700 to 24,000 pounds, margins of safety on
Landling equipment will be at least a factor of five, and the effect
of accidental dropping along the west wall will be limited by
energy-absorbing material. With an additional license requirement
for instezllation of plate 7 (Staff Exh. 13A, p. 9C), the Staff
agrees that these plates ray be installed while the plant is

operating (Tr. 4666-67).

Seismic effects added to a drop of plate 8, however,
introduce uncertainty in safe plant shutdown if recuired during
handling of that 47,000-poynd plate. For this reason, the plant
will be shut down while plate 8 is being moved into position and
secured to the west wall (Staff Exh. 15A, pp. 19-24). Special
protection includes an A-frame support to prevent the plate from
falling if the crane support should fzil while the plate is being
zoved into position (Tr. 3976), cribbing on the floor, cribbing to
prevent an accidentzl drop of more than two inches while the plate
is lowered into position, and energy-absorbing material to mitigate

the effect of a2 two-inch crop (l.icensee Exh. 27, p. 54, Tr. 3922-23).

3. Welding Beam-Column Con- ctions anc Rebar

The six "structural improvements', welding beam-column

cornections in two locations and Cadwelding rebar in four locaticns,
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require exposure of the steel by removal of concrete and block’ To
the exten:t precticable, this will be'done outside the Control RBuild-
ing or iIn the former razilroad bay. Nevertheless, theré are locations
where cables in trays may be subject to damage from dislodged frag-

ments or cropped tools unless protected (Licensee Exh. 27, pp. 24-27).

Eeczuse simultaneous exposure in all six locations
could reduce seisaic resistance unacceptably, the Licensee proposes
two alternative work sequences in which structural capacity is
restorec¢ in each of five phases befor; proceeding to the next phase
(Tr. 3708-12). Evidence demonstrates that either sequence will
maintzin acequate resistance to the 0.25g SSE (Tr. 3906, 4463-65,
4620, 4658). '’

&L, Protection of Equipment Durine Modification

Safety-related equipment within modification work areas

consists primerily of cables in trays. During trimming of Turbine

Building Zloors and steel flanges, drilling holes for bolts that
suppcrt steel plates, installation of bolts and washers, and
exposing steel fo- welding, nearby cables will be protected from
dropped frzgments, components or tools. This wili be accomplished
by ste2l ccvers for czble trays and by sczffolds under massive
pieces such as steel washers while being positioned (Licensee Exh.
27, pp. 24-30). Temporary openings through which tornado-driven

missiles —ight enter will be closed by shields satisfyving FSAR

criteriz (Licensee Exh. 27, pp. 27-28; Steif Exh. 15A, pp. 31-32).
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enclesures adout work areas, and, if necessary,

énd e

nclude water sprays on drills and collectors,
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Eguipment to be protected from dust generation during

- -

etions extends to electrical relays in the Control

~
-

uizzent in the Switchgear Room. Methods of protection
texporary

fans and ducts

(Licensee Ixh. 27, pp. 31 and 38; Tr. 3786-88).

Beczuse of seismic qualification, vibration is not

expected to irnfluence safety-related eguipment.
5. MNairtenance of Fire Protection During Modification

The mocification work can complicate fire protection
in the following ways: There will be additional combustible
material such as forms for new concrete walls, temporary enclosures
for cust ceatrol, and scaffolds and wooden cribbing to limit acciden-
tel drozping of steel plaf;; and washers. 3platter from welding or
slag from flaze cutting could ignite combustibles. Sorme fire
berriers will be penetrated by bolt holes or openings to expose
steel. Flrally, access paths for fire-fighting could be blorted
by the extra workers and equipment that will be required.

¥aenever wood is in the neighborhood of szfety-related
ecuizzent, fire extinguishers will be nearby and the area will be
inspected at least hourly by a fire patrol (Licensee Exh. 27, pp.
35-36; Staif Exh, 134, pp. 26-27; Staff Exh. 14, pp. 22-23). Where
possidble, wooc will bDe removed beforehand from anv arez where there

ig to e welding or cutting (Tr.

3932).
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A special permit is required for Qelding dr flame
cutting. This permit provides for a fire watch near the work that
must remezin at least- 30 minutes after completion. It also requires
protection of equipment and cables, which will be accomplished by
either {ireproof blankets nr protective barriers between the work
and equipment (Licensee Exh. 27, pp. 31-32; Tr. 3753, 3783-84 and
3889-90; Staff Exh. 13A, pp. 24-25; Staff Exh. 14, pp. 18-21).

there fire barriers are breached by bolt holes, as in
ezst and west walls of the Control Buildiﬁg, the holes will be
plugged tecporarily until bolts are installed. (This will also
maintain Contyol Roca ventilation.) Where there are laiger open-
ings, as for exposure of columns for welding, there will be either
a2 continuous fire watch, or a temporary fire barrier, fire detector,
and a fire watch patrol (Licensee Exh. 27, pp. 32-33; Staff Exh. 13A,
Pp. 59-60).

There will not be a large number of workers who might
interfere with access for fire or other emergency, sixteen for
instzllaticn of plate 8 and no more than eight for other tasks
(Licensee Exh. 27, p. 78). Training of workers and supervisors will
trovicde for evacuation to the Visitors Inforzation Center in the
event ¢i an ecergency (Licenree Exh. 27, pp. 76-77). Two access
routes are availeble to any area with equipment for emergency
cperation and one zlways will be unobstructec by modification work

Licensee Exh. 27, p. 75; Staif Exh. 13A, pp. 28-29; S+«aff Exh. 14,

?p. 23-7).
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The Stzff has determined, ané the.Board agrees, that
Licensee hzs zppropriate administrative means to satisfy Technical
Specificetions, primarily fire protection and Coatrcl Room ventila-

-

ticn recuiredments, during modification (Staff Exh. 134, p. 60).

6. Prevention of Interference With Operator Actions By
Yodification Work

In addition to potential interference with emergency
action, zs discussed above, operators could be disturbed by workers

in the Ccn+trol Room, or noise or dust {rom modification work.

There will be some drilling and bolting through Control
Roc= walls, but &t a distance from controls and instrumentation.
Althouga d:ilfing will be from outside the walls, workers who will
collect wazer for dust control and debris will be on the inside
(Licensee Exh. 27, pp. 31 and 38). The shift supervisor will prevent
interference with operatioﬁqﬁy workers or excessive noise, and the
N2C's Resident Inspector also may halt work, if necessary, until
tocls or =2thods are changed to reduce noise (Licensee Exh. 27, p.

81; Staff Zxh. 13A, pp. 49-50; Staff Exh. 14, pp. 36-38).

7. Seismic Quealification During Mocdification

The only modification work (including Seclt hole effect)

that co:ic recuce seismic resistance of the Building Complex signi-
3 P

ficantly would be the removal of concrete for exposing steel to be

weldeé (Licensee Exh. 27, pp. 60-72). With the exception of a

coly= gt the new interior wall, these modifications will be per-

LR

or—eé zf-er the Control Building is strengthened by new walls and
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steel plate (Licensee Exh. 24, p. 4-6-a). Either alterhative
secusnce proposed by the Licensee for steel exposure and replacement
o concrece w:ll maintain seismic capability of the B-ilding Complex
(Licensee Exh. 27, pp. 69-71; Staff Exh. 15A, pp. 27-29; Oregon Exh.
2, 9. 9-10; COregon Exh. 2A; Tr. 3708-10, 3903-06, 4341, 4461-66,
£519-21).

Temporary effects of modification work on the seismic
cezlification of equipment are forestalled by the described measures
to protect equiprent and by plant shutdown during installation of
plate 8 beczuse of uncertain seismic effects (Staff Exh. 15A, pp.
19-24; Tr. 4019, 4113). At Intervenovrs' suggestion, both trains of
esuizzent for mazintaining cold shutdown will be operable during

instzllation of plate 8 (Tr. 4102, 4305-07).

F. ADDITIOXAL CHANGES RESULTING FROM THE MODIFICATIONS

In addition to the modifications discussed above, there
w211 be cther chznges in existing features of the Building Complex:
the chznges brought about by closing off the railroad track through
the Conirol Building and the reduction in size of the equipment
bFztch into the Electrical Auxiliaries Rocm of the Control Building

zs elevation 65 feet.

1. zelocz=ion of Railroad Track From Cci.trol Building

Curre=tly, the air intake path to the Emergency Diesel
Ce-merators relies on an opening to the outside through the railroad

+ in the Ccatrol 3Building. Before the Control Building railroad

i

ofZ zt colum line R, an alternate air intixe system

(9
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will Se s=cvicdzé in the north wall of the Turbine Building railroad
“he d2sizn of the alternate 2ir intzke was found to be
adezuzse (S=22f Exh. -13A, pp. 40-41; Stafi Exh. 14, p. 58, Licensee

Txh. 2L, 5. 5-5; Licensee Exh. 25I, Fig. 15-1).

A rew railroad spur to the Fuel Building is required
as an zlternate to the path being closed through the Control Build-

irg. Tre raflrcad sour was initially designed through the Control

Building 2s 2 natter of con.senience and efficiency to serve both

™m

ng and the Fuel Buildiné.(Staff Exh. 16, p. 5).

14

the Turbine 3Suild
Since there is no need for loading or unloading railroad cars in

the Control Suiléing bay, there is no safety-related impact of

removing it end providing a spur to the Fuel Building (Staff Exh.

i, D. 3}

Since the railrbad track in the Turbine Building will
be terminated at the face of the new shear wall at the west face of
the Control Suilding, a bumping post will be installed that is
r.2< to prevent a typical train loadifig frcm impacting the

wesT w2ll ihen the trein is traveling at very low speeds (Staff Exh.

U
m
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3A, pp. 77-78; Staff Exh. 17A, p. 50). How-
ever, =he lLicensee has in place administrative procedures to control
the tovemers c¢f trzins on site (Staff Exh. 16, p. 6). Also, the
ascifentzl 2orroach of a train to the railroad bazy Zrom the main
trzch is prevented by twc derailers located both outside and inside
1

the securisv fence zacé an uphill grade of the track outside the

gcari=y Sence (Staff Exh. 16, pp. 6-7).
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The Board finds that the proposed modifications to
the rziiroad spur and the proposed administrative controls on
cperetion of trains by Licensee personnel when inside the security

T2 acceptable.

™
X
m
o
M

2. Reduction in Size of Existing Equipment Hatch

The existing equipment hatch into the Electrical Auxil-
izrizs Qo002 0of the Control Building at elevation 65 feet on the
ezst well zpproximately midway between coclumn lines 41 and 4€ will
bz recuced in size from 8 feet high by 7 feet wide to 4 feet high
t# & Zeszt wide. The large hatch currently allows larger ~quipment
to bz brought into and removed from this elevation without need for
Cigszssexbly. 'After the reduction in size, disassembly of some
ezuiszent will be required in order to fit the smaller equipment
iztch, or use of an alternative path such as the Control Building

elevztor or Auxiliary Building access ways (Staff Exh. 16, pp. 2-3).

¥o szfe:y significance for this additional disassemtly has been

The Board finds that neither the performance of the

Py
-

p

en work on the equipment hatch nor the recuction in size

¢z the hatch has szafety significance anl this modification is

G. RZSILUTION OF INTERVERIRS' CONTENTIONS

“=e Coatentions in issue in this proceeding are CFSP Con-

¢ 12, 13, 15, 16, 17, 20 and 22.23/ our fincings of fact
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above have encompzssed all substantive matter§ raised by these con-
tentions and, based or our review of the entire record, we find
that the original concerns of the Intervenors that brought the
contentions into issue have now been addressed in a satisfactory
ranner, leaving all of the contentions upon completion of the
evidentiary hearing without merit. All of the contentions are
covered in our findings under §II-E, supra, entitled Modification

Work and Effects on Safety of Plant Operation.

H. LENGTR OF INTERIM OPERATION AND T}ME FOR COMPLETION OF
MODIFICATION

Based on the evidentiary record in the Phase I hearings on
’

interim operaticn, the Board found that the existing Building
Complex had adequate seismic capacity to safely withstand a 0.25g
SSE (8 NRC 735). 1In the event of one or more seismic events of
0.08g or larger; the Trojan Nuclear Plant must be brought to a
cold shutdown condition and be inspected to determine the effects,
if any, of the earthquazke. Operation cannot resume under these
circumstances withovt prior KRC approval (8 NRC 748). Nevertheless,
since there may be some eifect in the event of seismic events above
0.08g, because there may be some time dependence of the seismic
cepability, and since the May 26, 1978 Order instructed an
expecitious implementation of modifications, it seems zppropriate

to impose a time restricticn on completion (Staff Exh. 17A, pp.

2-11).
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The evidence shows that it will take approximately 10.
oonths to cozplete the modifications as currently proposed. The
Staff has reviewed the modification work schedule, has concluded
that it is reasonzble, and has recormmended that a license condition
be irposed requiring completion of the proposed modification work
within a2 period of 12 months from the date of authorization
(subject to extension for circumstances beyond Licensee's control)
(Licensee Exh. 27, pp. 86-87; Staff Exh. 134, p. 88; Tr. 4018-19
(Trarmell)). The Board finds that such g condition proviies appro-
priate assurance that the modification program will be completed
expeditiously (Licensee Exh. 24, Fig. 4-1; Staff Exh. 13A, p. 88)
and that the ‘design intended margins will be restored in a timely

fashion.

I. EXVIRONMENTAL CONSIDERATIONS

while no issue was raised in this proceeding as to the
environcental impacts of the proposed modifications and the attend-
ant licensing action authorizing them, an environmental analysis
was performed by the Staff. That analysis demonstrates that the
propesec modifications will not result in significant environmental
icpacts and that the impacts, if any, will be negligible (Staff
Exh. 134, pp. 92-94, §8.0). Based on the analvsis, the Staff
concluded that the proposed modifications do not require the

vreparation of an Environmental Impact Statement or Environmental

"

Impact Appraiszl and Negative Declaration pursuant to 10 CFR

Pext 51.
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~ne evicence presented in tpis regard ‘was uncontroverted.
we Iind that the Staff's conclusions as to the environmental
icpacets of tre proposed modifications are acequately supported by
the envirzcnoentzl analysis presented, and that those conclusions

are justified.

J. 2CSTEZARING AFFIDAVITS

1. An #déitional As-Built Wall Discrepzncy

Cn May 1€, 1980, after the record was closed in this
Yearing, the Licensee informed Mr. R. H. fngelken. Director, U. S.
wuclear Pegulatery Commission, Region V, about conditions found
‘n the south wzll of the Auxiliery Building adjacent to column
line 55 bSetween column lines F and N from Elevation 61 feet to
Elevazion 93 feet which was not connected to the floor slab at
Elevazion 93 fegt as assurjed. The wall was assumed to ba connected
end participate 2s a minor structural shear-resisting element in
the STARDYNE finite element analyses of the Building Complex. The
wall also provicdes partial lateral restraint for czble trays
verticelly supported from structural steel beneath the Elevation 93

Zeet Zloor slabh.

The discovery of this condition was reported in greater
cetzil in a "Reportable Occurrence" in Licensee Event Report 80-07
in 2 letter to Mr. Engelken from Donzld J. Broerl of Portland
General Zlectric dated May 30, 1980. Also, in a letter from
~icensee to Mr. Robert A. Clark, Chief, Operating Reactors Branch

wo. 3, Pivision of Licensing, dated June 4, 1980, justifying
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change of Trojan Nuclear Plént operation fro= modes 6 to 5 in pre-
paration for a return to power after refueling, further inspection
had identified no additional walls that were not connected at the
top, although .. other walls were ifentified as not vet meeting

the criteria documeanted in Supplement 3 to LER-79-15.

The Board was concerned about some of the implications
of these repcrts and the conditions described therein, particularly
reg-rding the Auxiliary Building wall which is not acequately
connected at its top to imerfacing strucgyral elements. In the
study of the structural adequacy of the Building Corplex and in
the nodifications proposed to correct these conditions, the Board
relied on the anzlyses using the STARDYWE computer program. In
the codel, 211 walls were assumed to be in z state of construction
which we now find for this well did not exist. This concern was
reflected in an "Order Requesting Licensee to Supply Information by
Affidavit" issued by the Board on June 2, 1980, in which the Board
requested the Licensee to supply the following infermation:

(2) T=e cezuse of the occurrence,

(b) ¥When z2ll other walls with similar pctential
cefects will have been exaxined to cdetermine
if there are other such prcblexs,

(e¢) Report of method and timeliness oI corrections

to the current icentified cofects a2nd any

cthers discovered, and
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(é) Contribution to structural adequacy of the
3uilding Complex for any other walls Zound
with this deficiency.
The Licersse responded to the order in a letter traasmitted to Lhe
3pard c¢z-ed June 16, 1980, with affidavits contzining the requested

infercation.

T addition toc the original discrepency cescribed above,
the £fielé exezninations by Licensee identified five wzlls having
noncoaforcances of potential safety significance, taree in the Fuel
3uilding end two in the Auxiliary Building. Three of the five non-
confortances ,related to incomplete construction, two involving
incomple~e grouting from the top of the masonry unit to the floor
slab and rhe third an approved Field Change Request that was not
implenenzed. A fourth nonconformance related to an interference
bYetween reinforcing dowel: from the slab above and a steel beam
susporting the floo:. The fifth nonconformance was at a nontypical
{n=er“zc2 on a rinor shear wall where the assumed cesign interface

-

condisions were nct implemented.

The Licensee stated that all of the abcve-described
cor~ea-ive actions (the fifth nonconformance was determined not
necesszry to be corrected) were to be completed by June 18, 19680,
eand in zar event prior to the resumption of power cperations at
Trojea Nuclezr Plant. TFollowing completion of corrective actioms,

the enly reduction in czpacity is claimed to be 1.2% in the North-

Sovzhk Civrecsion.
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The Board finds this an acceptable resolution of the

nonconformances discovered in connecticn with LER-80-07.

2. Anchoraze and Suoport of Electrical Equipment

In a2nother cocmunication dated June 12, 1980, and sub-
sequent to the closing of _he evidentiary record in this proceeding,
the Staff brought to the Board's attention IE Information Notice
80-21 concerning potential deficiencies in anchorage and support of
szfety-related electrical equipment gzt some older plants. Alt!osugh
the Stzff indicated that problems addressed by this Information
Notice were not directly related to the Control Building design
deficiencies or proposed structural wodifications, it requestzd that

Licensee provide a written response to the Notice.

The response by the Licensee, in the form of a letter
and affidavit dated June 27, 1980, described inspections showing
that no significant deficiencies brought out by the Notice exist
at the Trojan Plant. Nevertheless, the aZfidavit promised a further
inspection program to confirn the conclusion that all safety-related
electrical ecquipment is properly supported and anchored, ~nd made

2 concitment to satisfy the Staff in this regard.

The Board concludes that IE Information Notice 80-21
znd Licensee's response introduce no rew safety consideration appro-
riate to this proceeding, and that the Staff znd the Licensee have
conc:uded arrangexents acecuate to handle such matters administra-

tively.



o B T 7

I1II. CONCLUSIONS OF LAW

This proceeding concerns the issue of whether the scope and
tizeliress of proposed modific-tions, required to bring the plant
into substantial compliance with Operation License No. NPF-1, are
adecuate froz a safety standpoint. We have reviewed 2ll of the
evidence subritted by the parties relating to this issue. We have
2lso coensidered all of the proposed findings of fact and conclusions
of law submitted by the parties. Those prcpused findings not

zdopteé in this Initial Decision are hereby rejected:

Based upon our consideration and evaluation of the entire

record, we conclude that:

1. The proposed modifications of the Building Complex
should be permitted in accorcdance with the amend-
ments to the Operating License set forth in the
Order below and subject to the terms and conditions

therein;

2. There is reasonable assurance that operation of
the plant, including the activities authorized by
the operating license, as thus amended, and
including the terms znd conditions set forth in the
O-cder below, can be conducted withcut encangering
the health and szfety of the public;

3. Thers .s reasonable assurznce that operation of the
planz, including the activities authorized by the

operating license, as thus amended, and including
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the terms and conditioans set forth in the Order
below, will be concducted in cocapliance with the

Commi:sion's regulations;

4. The issuance of this operating license amendment

|
i
as set forth in the Order below will not be
|
inimical to the cormon defense and security or to
|

- 2e hezalth and safety of the public;

5. The issuznce of this amendmeﬁt is in accordance
with 10 CFR Part 51 of the Commission's regula-
tions and 2ll applicazble rz2quirements have been

satisfied; and |

6. The proposed modifications will satisfy the Order
of Mzy 26, 1978 by bringing the Control Building
into substantial édﬁpliance with Technical Specifi-
cation 5.7.1 of the operating license, and restcring
the intenced design margins of Technical Specifica-
tion 5.7.1 such that (a) the Control Building has a
capacity to withstand a 0.15g OBE using 27 damping
as required by FSAR Table 3.7.1; (b) the Control
Building OBZ capadility of 0.15g and SSE capa®ility
of 0.25g are met using a yield strength for
reiniorcing steel of 40,000 psi; and (¢) the
masonry portions of the Control Building wzlls
comply with the UBC requirements for reinforced

grouted masonry for inplane _oading.
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IV. ORDER

Waerefore, i- is ORDERED, in accordance with the Atomic Energy
Act of 1954, as z-erided, and the regulations of the Nuclear Regula-
tory Comission, and based on the findings and conclusions set
forth zbove thzt the Director of Nuclear Reactcr Regulation is
authorized to mzke zppropriate findings consistent with this
Initial Decision i{n a2ccordance with the Comcission's regulations,
and to issue the zppropriate license amendment to Facility Opera-
ting License No. NPF-1 authorizing impleztentation of modifications

to the Cortrol EBuilding of the Trojan Nuclear Plant. This license

ezencrent shgll centain the following provisions and conditions:

L. Upon the effective date of this Arcndment to Facility

Operating License No. NPF-1, said License is modified as follows:

1. The following provision shall be added to
Tacility Operating License NPF-1: 2.C.1l1

Contrcl Building Modifications, The Licensee

(B

s zuthorized to and shall proceed with modi-
ficetions to the Control Builcding in order to
restore substantially the originally intended
cesizn margins. The modification program
sha.l te accomplished in accordance with PGE-
-02), "Report on Design Mocificztiouns for the
Troizn Control Building", as revised through

revisicn Xo. 4, and as supplezented by PGE

Txh. 27 (Licensee's Testimenv ("Broehl, et al.")
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on Matters Other Than Structural Adequacy of

the Modified Complex, March 17, 1980). Any

deviations or changes from the foregoing

documnents shall be accomplished in accordance

with the provisions of 10 CFR part 50.59. The

Control Building modification program shall

further be subject to the following:

(2) The modification program shall be completed

not later than 12 mOﬂthsufrom the date of
this amendment, provided however that such
completion date may be extended by the
Direct.r of Nuclear Reactor Regulation upon

a showing that the completion of the modi-

fication program is necessarily celayed by

- ecircumstznces wholly beyond the control of

(k)

Licensee. Vhen all modifications have been
conpleted, license condition 2.C.(10),
relating to interim operation pencing

completion of modificactions, is cancelled.

For the installation of steel plate No. 8,
the plaat shall be in the cold shutcown
condition (Modes 5 or 6) from the time that
the plate is lifted from the transporter at
Elevation 45 feet until the plate has been

secured with 48 inches of weld to the



(e)

(d)
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previously installed plates aﬁd at:achéd

to the wzll with five bolts made snug.
During the installation of plate No. 8, both
trains of safety-related equipment necessary
for maintenance of a cold shutdown condition
shall be operable. Prior to the installa-
tion, Diesel Generator A shzll be started

and proper operebility verified.

Solid steel cable tray cé%ers shall be
installed over cable trays in work areas
wi.ere cable damage is possitle fron
accidental dropping of steel plate washers

during their installation.

A fire wafch patrol shall be established
whose sole responsibility skall be to
watch for fires at the plant and which
shall meke at least hourly inspections at
all safety-related areas where combustitble
mazterials (e.g., wood framing, planking,
p.astic, etc.) related to the madification

work must redain in the werk erea (nos

ecuirec Zor ereas in which a continusus

"

“H

fire watch is present). Such hourly

inspections shall incluce direc: visuvzl



(e)

(£)

(g)
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-

observations of zll. combustible materials

added to such szfety-related areas.

Scaffoléing and timber planking shall be
installed a2gainst the R line wall in the
Cable Spreading Room during the installa-
tion of the steel plate washers at each
location where a potential plate washer
rop onto a cable tray could exceed three
feet. The planking shall* be placed and
constructed to limit the maximum height

of a dropped washer to three feet or less.

Any construction work in the diesel

generator co~bustion/ventilation air

. pathway which could potentially generate

dust, dirt or debris shall be temporarily
.alted when any diesel jenerator is in

operation.

In the event that either the Shift Super-
visor or NRC Resident Inspector determines
that construction noise is resulting in
noise levels in the Control Rooa of such
magnitude as to interfere with normzl
cormunications, the construction activity
shell be halted until alternate means are

cevised (e.g., lighter weight tools, other
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mezns of cdncrete/block removal, etc.) to
proceed with the work with acceptably

recuced Control Room noise level.

(h) In the event that the NRC Resident Inspector
determines that the construction activity
in the Electrical Auxiliaries Rcom or
Control Room is generating excessive dust,
dirt or debris or the use of water is
being improperly con:rol%ed, construction
work shall be halted until appropriate

corrective measures have been talen.

(i) During periods when safety-related equip-
nent is wvulnerable to eithor external
missiles or missiles from construction

work (e.g;,.jackhammers). Licensee shzll
provide suitable barriers to protect

against such exposure or place the plent

in cold shutdown during such work.

(j) During hole drilling in the east and west
wzlls of the Control Building, personnel
shézll be stationed on the opposite sif .

» of the wall from the driller to monitor
the drill penetration. Centinuous voice

comunicetions shzll be mazirtained between

the drill operator and the monitor.
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(m)

(n)

(o)

|
U
N
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(x) Tire bleatets (Claremont Weld Shield 800-24

or FabriCote 1584-vhite) shall be used over
all-czbles in a2reas wnhere Cadwelding,

velding or cutting will be performed.

The Battery Rcom exhaust duct shall not be
disabled unless an alternate, equivalent
means of Battery Room ventilation is first

provided.

Prior to the installatiogiof plates 1
through 6, a tenmporary energy absorber
shall be installed to preclude exceeding
the allowable compressive strength of the

uncerlying concrete in the event of an

. accidental plate drop.

An energy absorber shall be placed on
plate 4 prior to the installation of
plate 7.

A cne-irch-thick, precr:-shed, stzhilized

Hexcel ped and timber cribbing shall be
used on top of the previously installed
plates Zor energy cbsorpti n during the
installzetion ci plate 8.

The worx z-ea &t 41 R (Elevation 65 feet)
shzll be protected by a cdust-tight {lame-

znt enclesure. Siamiler proiective
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2easures shall be appliecd at any other
locations in the Electrical Auxiliaries
Room or Control Rham where wall removal is

necessary.

Piping systems, equipment and components
within the Conirol/Auxiliary/Fuel Building
Corplex required for safe shutdown or to
maintain off-site doses f£rom accidents to
within 10 CFR Part 100 3£ide1ine values
shall remzin seismically qualified for
earthquekes up to 2znd including the SSE
throughout 211 structural modification

work. Any changes to piping systems,

equipment and components necessary to

ensure that this condition is met shall
be perfiormed before the structural modifi-

cations are made.

The Licensee shall perform three grout
tests for ezch size and orientation of
reinforcing steel (rebar) to be grouted
into the existing walls and hole size
(considering both depth and radius) in
wnich they are to be grouted prior to

proceeding with construction (grouting

L2 1Y

¢f rebar), or the Licer:see shall periorm

three grout tests using the maximum bar
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size in the minimum diameter hole size and

(i.e., horizontal, vertically up and down).
These tests shall be designed to demcnstrate
that the vield strength of the rebzr can be
developed by the grout. If any test result

is unsuccessiul, the NRC shall b2 notifiecd.

(s) Should a érop of plates 7 or 8 occur cnto
the plates below, th; Ligensee shall report
“he circumstances to NRC immediztely.
Plates 1 through 6 shall be removed and
damage inspection macde unless it can be
substéntiated to the satisfaction of the

NRC Staff that plate removal is unnecessary.

(t) Zxposure 5f embedded steel columns in the
Control Building walls during the rodifi-
cation work shall be subject to the

following restrictions:

ecDedment length for each orientation
(1) Between Elevation 45 feet znd Eleva-
tion 65 fernt, columm 41 Q may not be
exposed unless columns 41 R and 41 N

are ecbedded in the originzl wall or

encased in concrete that hzs attained

a compressive strength of 2,000 psi;

likewise columas 41 R and 41 K ray



(2)

(3)

(4)
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not be exposed unless colucn 41 Q is
enbedded or encased by 2,000 psi

concrete.

Columns 55 N' and 5. Q may not be
exposed concurrently, and the second
of thes: may not be exposed bzfore
the conciete encas’~g the first has
attaired a cumpressive strength of

2,000 psi. 2

No columns say be exposed zbove
Elevation 65 feet before concrete
in the new N' wall has attzined a
cororessive strength of 3,500 psi
and the new concrete in the N and R
walls below Elevation 65 feet has
attained a conmpressive strength of

2,000 psi.

Betwzen Elevation 65 feet and Eleva-
ticn 77 feet, columns 41 N and 46 N
may not be exposed unless columns 41

R and 46 R are embedded in the original
wa.l or encesed in concrete that has
attained a ccopressive strength of
2,000 psi; likewise celumns 41 R and

L5 R mazy not be exposed urless columns
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41 N and 46 N are ecbedded in the
criginal wall or encazsed in 2,000

psi concrete.

(5) &Above Elevation 77 feet, column 41 R
may not be exposed unless the new
concrete in R line wall below that
elevation has :ttained 2,000 psi
compressive strength, and cclumns
41 N and 46 N are ecbedded in the
original wall and/or encased in

2,000 psi concrete.

(u) Prior to the installation of plate 7, the

(v)

concrete behind plates 1-4 shall have

. attained a compressive strength of 3,500

psi. Prior to the installation of plate 8,
the concrete behind plates 1-7 shall have
attained a compressive strength of 3,500
psi.

In cny plane of a wall at any given floor
elevation, the well zrea removed from
drilling pursuant to the proposed modifi-
cations, including holes zbandoned because
rebar was encountered znd nct filled with
grout that has reached cesign strength,

shall be lircited to 6%.
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2. The following aﬁendmentg shall be.macde to the
Technical Specifications in Appendix A to
Facility Operating License NPF-1:

(a) Sec;ion 5.7 of Aprendix A shall be azended
in accordance with Attachment 21-1 of

Licensee Exh. 33.

(b) A Technical Specification and Bases for
the Control Building rodification connec-
tion bolts shall be added conforming to

Attaciiment 6-1 of Licensce, Exh. 33.

It is fugther ORDERED, in accordance with 10 CFR §§2.760,
2.762, 2.764, 2.785 and 2.786, that this Initizl Decision shall
4/

te eifective immediatelyl—- and shall constitute the final actien
of the Commission forty-f}ye (45) days after the issuance thereof,
subject to any'review pursuant to the above-cited Rules of
Practice. Exceptions to this Initial Decision may be filed within
ten (10) days after service of this Initial Decision. A brief in

suzport of the exceptions shall be fil~d within thirty (30) days

thereafter (forty (40) days in the case cf the NRC Staff).

Within thirty (30) days of the filing ead servic: of the brief

znd service of the brief of the Appellant (for:y (40) days in the

- /This oroceecing is not covered by the Cocmmissien's recent suspen-
sion of the i——ediate effectivaness rule (10 CFR §2.764) for
certain purposes. &4 Fed. Reg. 65049 (Novexber 9, 1979).
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case cI the NRC StzfI), any other party rav file a

sort of, or in opposition 0, the esceptions.

t is so CRDZIR:ZD.

trief in sup-

1HE ATOMIC SATETY AND
LICENSI:G

A

r. Kenneth A.

— v ./'
McCollonm, Meuber

.,Onu.')

j#/ﬁo/—%f::,

Hugh C. Paxton,

Member

‘ /:Z%ng“ﬁff4§ _, < A1>7$4‘(£}

filler,

Dated at Bethesca, lMaryland

this 1lth day of July 1980.

Chzirman



APPENDIX °

ist of Exhibits Adritted in Evidence

Liceﬁsee Exhibits Identified

Admitted
Into
Evidence

"®eport on Design Modifics*ions 3668
for the Troj«:2 Control Building"

(PGE-1020), zs revised through

Revision 4.

Licensee's Letter to the NRC enclosing
adcitional information provided by
Bechtel relating to the proposed
mociZicaticns of the Trojan Control
Boilding (shear wzll specimen testing
prozrea anc lzteral stiffness and
respcnse spectra determination)
(Februery 28, 1979).

Licensee's letter to the NRC
providinz clarification to letter of
Februarv 235, 1979 (March 2, 1979).

Licernsez's letter to the NRC with
TESPONSES pre?ared by Bechtel to the
NRC Staif tecinical gqurestions of
March 8, 1¢79 (March 28, 1979).

Licensee's letter to the NRC with
responses prepared by Bechtel to 20
of the 50 cuestions of May 18, 1979
(June 22, 1979).

Licensee's letter to the NRC with
responses trerazred by Bechtel tc 14
of the 50 cuestions of May 18, 1979
(Jvne 2%, 1¢7¢9).

Licensre's letter to the NRC with
resgonses tre-ered by Bechtel to NRC
cueszions raised during the June 13-14,
1379 visit to the Trojan Nuclear Plant
(Julv 5, 1879).

Licensee's letter to the NRC with
resoonsses ed bv 3e:r..tel concern-
{7z most ©f t-e outstanding cuestiors
o May -8, 19279 (July 6, 1979).

3676
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25K

251

250

,Admigted
Into

Licensee Ex»"bits Identified Evidence
Licensee's 'etter to the BWRC with 3668 3676

responses crepared by Bechtel concern-
i*g rost oI the outstanding questions
oI ¥ay 18, 1979 (July 6, 1979).

Licersee's letter to the NRC with 3668 3676
respcenses prepared by Bechtel to NRC
§;;;§'ons of July 20, 1979 (August 13,

Licensee's letter to the KRC with 3668 3676
responses prepared b¥ Bechtel to NRC

sestions of August 17, 1979 :
?Septrabe: 5, 1979). .

Licensee's letter to the NRC corf ing 3666 3676
discussions concerning timing and

ccntent o PGE-1020 revisions

(September 26, 1979).

Licensee's letter to the NRC with 3668 3676
TESDONSES prepared by Bechtel to

several of the NRC Stzff questions of

Se,tember 1& Septembexr 28 and

October 1879 (November 21, 1979).

Licensee's letter to the NRC with 3668 36706
responses prepared by Bechtel to

several of tHe NRC Staff questicns of

September 14, Septemder 20, September

§g73;d Oc-ober 2, 1979 (December 17,

Licensee's letter to the NRC with 3668 3676
TESDCTSES :repared by Bechtel to

szveral of the NRC Staf? questions oZ

September 14, Septe-der 20, Octoker 2,

gnc¢ October 18, 5,19 (uecenaer 2l, 1€79).

Licensee's letter to the NRC wtih 3668 3676
resooness *re“'reﬁ tv Bechtel to the
reraining IRC staff cuestions of

Szztezber 14, Septex>er 20, and
Ociodber 2, 1979 (Decembe 22. 1¢76).



tdnitted
Into
No. Licensee Exhibits Identified Evidence

25?9 icensee's letter to the NRC with 3668 3676

supplemental matcrial prepared by

Sechtel relating to the proposed

modifications to the Trojan Control

Building in response to NRC Staff

questions of May 18, October 2,

S:ptember 20 and September 14, 1979,

respectively (January 28, 1980).

23Q Licensee's letter to the NRC with 3668 3676
material prerared by Bechtel respond-
irz to requests frem NRC Staff in
teleghone conversations during the *
week of January 28, 1980 including
corrected Page 3 of Attachment 5
(February 13, 1980).

25R Licensee's letter to the NRC with 3668 3676
material referenced in Licensee's
response to NRC Question 6 of
Septecber 20, 1979, University of
Missnuri Test Report (February 21,
1980).

258 Licensee's letter to the NRC with 3668 3676
Bechtel Drawings RSK-1, -2, -3, -4
(March 5, 1980).

Licensee's letter to the NRC with 3668 3676
information on compressive strength
of masonry assemblies (f'm) March 6,

1980).

25U Licensee's letter to the KNRC with 3668 3676
responses prepared by Bechtel to the
RRC Staff's request for supplexental
information &t the meeting of March 7,
1980 (Marech 17, 1950).

(o8]
wn
+l

(@S]
O
o
!

C
T

Y Licensee's letter to the NRC with
summery tables prepared by Zechtel
vaich cescribe the reinforcing ster«l
in shnear wzll panels of cthe Control-
teoxniliary-Fuel Building Complex

(March 20, 1980).

2
Ut
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28

icensee T hibit

Licersee's letter to the NRC with
Ccesign criteria prepared by Bechtel
for the a-Iraze supports (March 21,
15890).

Licensee's letter to the NRC with
alditional information prepared by
Bechtel regarding the A-frame sup-
ports (Mazch 27, 1980).

Licensee's responses to Interrcza-
tories cated August 27, 1979 from
the State cf Cregon (September 17,
1979).

Licensee's surplemental responses to
Irterrogatories dated August 27,
1579 frcm the State of Oregon
(Fedbruary 25, 1980).

Licensee's Testimory ('Broehl, et al.")
on Matters Otker Than Structura
Acegquacy of the Modified Complex

(fzrch 17, 19€0).

Licensee's Testimony ("Anderson,
et al.") on tre Structural Adequacy
o= tre Xodified Compluex (March 17,

Review cf Proposed Design of Modifica-
tiens for Trojan Conir ol Building, by
Prcfesscrs Mvle J. Holley, Jr., and
Boris 3resler (March 13, 1980).

Szatement of Qualifications of
Yivle J. Bolley, Jr.

cf Qualifications of
s to McCollom's

onse
P:ehuaring Conference Questions,
’ (tarxch 31, 1980).

Admitted
Into

Iderntified Evidence
3668 3676
3668 3676
3669 3676
3669 3676
3669 3694
3669 4338
3669 4427
3669 L4627
2569 4427
3670 4338
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Licensee Exhibits

Idertified

Admitted
Into
Evidence

S.iles Used in .Oral Testimony of
¥r. R. C. Ancerson and Dr. William
4. waite on March 31, 1980.

Licznsee's Answers to NRC Staff
Questions of March 30, 1980 (April 2,
1¢8)).

Licensee's responses prepared by

Jechtel to NAC Staff questions of

Axril 3, 1630 (April 14, 1980)..

Licansee's "7roort on Tests of Shear.

S:rergth of Ccilar Joint Mortar In

?ggb‘z Wythe Masonry Walls" (April 15,
‘ j P

Licersee's letter with attachments

to NAC provicing PGE corments on

"2eport on Design Criteria for Masonry
Wells in the Trojan Nuclear Power Plant"
by Dr. Jazes Colville (March 15, 1980).

Licensee's responses-to NRC Staff
cuestions of December 29, 1979
(December 31, 1979).

L: znsee's response to NRC Staff
Queszion & oZ December 29, 1979
(January 9, 1980).

Licensesz's response to JRC Staff
Q:eszion lz of Decerdber 29, 1979

(- <. ‘J&r

16, 1980).

Licensee's response to
Quieszion 5 oI Decemter
(Janzary 31, 1980)

Licenses's response to
Q--s::c- 6 ¢z December
sehruazy ¥, 1980).

Licensge2's response to
Cuezczion 1 ¢f December
(Faszeary .5, 1980).

NRC Staff
29, 1979

XRC Stafl
29, 1979

SRE Stess
29, 1979

4347

L44B

4509

6525

L778

4822

4822

4822

£822

£~
o
ra
()

L4453

4EES

L4685

L687

4778

4821-22

4821-22

4821-22

4821-22
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Licensee Exhibits

Licensee's response to NRC Staif
Questicn 12 of Decexter 29, 1979
(Maxch 5, 1980).

Licensee's "Addencum 1, March 1980,

to Report on Testing of Composite
Yasonry Walls" (April 1, 1980).

WRC Staff Exhibits %

WRC Staff Testimony of Charles M.
Tra=rmell, III, Identifving Staff
Pey sov*el Who Prepared the Safet;
Eveluatibn Report and Responding
to Licensing Board Question on
Proposed License Condition

(arch 17, 1980).

Saleuy Evaluation by the Office of
Nuclear Reactor ReguTatlon Relatlﬂg
to Design Modilications to the Con-
trol Build‘ng (February 14, 1980).

Letter cf A. Schwencer traUSﬁlutlﬂg
errata to IRC Staff Safety Evaluation
Report (Februery 15, 1980{

. Kaight Regarding Mcdifi-
n Werk and Zffects on Plant

icn end on Uafety-Peleated
t (March 17, 1980)

20, %4

' e

|
N0

!
ols

KY: £ Testimony of Kenneth S.
¥erring and Drew Persinko on CFS?
Co:tertiCﬁs 20, 12/13 and 16
‘Mazeh 17, 1980).

“AC Stas?
3

evised Te:timony of
Herring &-.3 Drew Persinko

T5? Coantentiens 20, 12/13 ancd 16

cn S:iructural aAspects of the
iZication Work Itself. (Supercedes
15).

2
Kernerh S.
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Acd-itted
Iato
Iéentified Evicence
4823 4821-22
4823 4821-22
Admitted
Into
Identified Evicence
4004 5073
4005 4905
5005 4018
5005 L074
L0086 (v:2thdrawn
et 4535)
4504% L3579
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WRE Staff Exhibits

NRC Staff Testimony cf Charles M.
Zracz=ell, III, on Ques’ ions P:garding
Relccation of the Railiocad £ .ur and
Reducticn in Size of zn Equipment
Zatch Under the Proposed Modifications
(Mazch 17, 1989).

WAC Staff Testimony cf Kenneth S.
Herring and Drew Persinko on the
Structural Acdequacy cf the Proposed
cdifications to the T?fgan Control
3uviléing (March 24, 1930

see-

W2C Staff Revised Testirony of
<enneth S. Herring &rnd Drew Persinko
or. the Structural Adequacy of the
?roposac !Modifications to the Trojan
Centrol Building (Supercedes Exh. 17).

Report con Concrete Mzsonry Wall
Désign Criteria for Transverse
Lecadings (Fetruary 22, 1980).

"Zeport on Design Criteria for
vizasonry Wells in the T: | in Nuclear
2ewer 2lant" (attach-ent to

Fepruary 22, 1980 Bozrd nctification
letter).

"Ccaments on Documentaticn Sub-
stantiating 18 psi Allowable Collar
: Stress” (April 8, 1980).

fesponse to Ccmments on Appendix B
Co’ville's Rezort of 2/13/80
e Trojen Masonry Walls" (April 8,

"Comments on Review dv Professor

3. 3resier of Evaluztion of Tensile
52nd ené Shear Bond of llasonzy by
wzazns o Cenzrifugal Force, by

. Fatzinikvolss, J. Longworth and

J. werwarik, AlDerta Mzsonry Instituce
vndated (L973-1273)" by Dr. James
Coiville (Apzil ., 198

.

Acmitted
Into
Identified Evicdence
4006 4308
4006 (withdrawn
at 450%)
4504 4679
4007 4C37
4531 4541
4532 L581
4532 4581
4532 4521
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SRC Staff Txhidite Identified
Letter of Joseph CGrazy transmitting 4682-4633
Afficdavit of Crarles =. CGaskin re
SRC Stafif Zvaluation of additional
gsecurity review (April 11, 1980)
(zarked for identification only).
Letter of R. 4. Enzelken to Licensee 4694

re short term testing results of
coible-wythe masonry walls with
rortared collar joints (April 17,

Acritted
Into
Evidence

4786

Adnitted
Into
Evidence |

1630).
Stare of Oregon's Exhibit Identified
Testinony of Hazrold I. Lzursen on 4457

Behzlf of the State of Oregon
Regarding Structural :cequacy of
tha ModiZied Complex (March 21,
198C). : e

Supplement to the Testirony of 4651
Farecld I. Leursen Regarding the

~cec:acy c¢f the Proposed Modification

cf the Trojan Nuclezr Plant Control

Building

4461 J

LE64




