UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20858

July 31, 1982

NEHORANDUM FOR: Thomas M. Novak, Assistant Director for
Licensing, DL

FROM: Robert J. Bosnak, Chief
Mechenical;Engineering Branch, DE
SUBJECT: LASALLE/ZACK CO. ALLEGATIONS; HVAC SYSTEM

The LaSe1le HVAC report, requested by H. Denton, was pre ared from

verbsl and written inputs received from ASB, QAB, EQB, M EB, CMEB, AEB x
and NEB, The inputs were releyed to me on July 29 &nd 30 and represent

the status of our response to allegetions known by staff members at that
time, The part 21 notification cn welder qualification has not been

seen by any of the staff members, however, the recommencations have

attempted to consider its potential impact with the minimum information
received,

A+tachrert 1 represents an NKR report which could be an appendix to the
nore compretensive report being prepared by Regien 111, C. Norelius of
Region 111 &nd myself have had preliminary ¢iscussions, but a final
cecision cm how to accomplish the end objective of integrating the
kegion and KRR inputs has not been reachec.

ttaff conclusiors/recomendetions to acceptably complete our review of
the Zack Co. @llegetions es we know them as of this date are as follows:

1) The cereervative desicn used for ducting and supporis eppears to
heve provided more than :dequate margin to compensate for the
variatility of material preperties of the specific items questioned
te cate ard, therefore, these should be acceptzble. The results of -
the Resion 111 material test progrem (when availeb'e) will require
reconciliztion but are expected to support this corclusion. The
pert 21 rotification concerning welder qualification must alsc be
reconciled when known. 1f these are dealt with and there are no
cther icentifie¢ problems then the cucting anc supports will be
structurally eccepteble. (MEB)

2) CECo should meke & positive determination that the failure of all
nen-cefety related HVAC systems wil® not deleteriously interact
with sefety releted equipmert, (ASB)

LR
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Jozk purchased and instailed “HVAC accessories” should be
physically confirmed by CECo in the as inst2lled pcsition to be the
proper item s required by CECe specificetions, EQB nmay perform @
rini SQRT audit on certain Zack purchased "HVAC accescories”,

(CQE, CMER)
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3)b) The extent of Zack purchased "LIVAC accessories" needs to be

4)

determined by CECo. If the number of or kinds of Zack purchased
HVAC accessory items is greater than that identified in Appendix 1,
the effect requires evaluation, A1l additional items should be
included in the 3(a) program,

CECo shn 1d confirm that Zack HVAC installations are in conformance
with a,proved drawings;and specifications. The use of independent
persons to perform this audit is advisable.

'JS» rt J. Bosnak, Chief
Mechanical Engineering Branch
Division of Engineering

Enclosure: HVAC Report
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ATTACHMENT 1

LaSalle Heating, Ventilation and Air
Conditioning fHVAC) Systems Report

Backoround/Introduction

Government Accountability Project (GAP) in its letter of July 26 to
Chairman Palladino submitted a number of allegations related to the
performance of the 2ack Company at LaSalle in its work ordering,
fabricating, and installihg the HVAC systems. The allegations relate
generally to absence of,and other discrepancies associated with required
quelity assurance documentation, including non-conformance reports (NCR)
end welder qualification. . ,
The report discusses the HVAC systems, their function, staff require-
ments and our SER findings highlighting both the systems/functional
end material/structural aspects.

It was our original understanding that the Zack Company scope of
involvement was one of: (1) purchasing material, febricating, and
irstalling the duct work and supports, or (2) installing HVAC related
equipnent purchased by Commonwealtn Edison (CEC)) or others. We were
advised on July 29, 1982 by CECo that the Zack Co. was 21s0 authorized
to purchase and install certain "HVAC accessories" as specified by CECo.
In this thi.J mode, the Zack Co. was said to receive specific purchase
recuirements from CECo and was required to pruvide documentation

to CECo that the proper item had been purchased and installed, Sargent
end Lundy, acting for CECo, telecopied to us (Appendix 1), on July 30,
1982 2 1isting of 211 equipment purchased by the Zack Co. under this
“purchase HVAC accessories” mole,

1. Systers/Functional Aspects HVAC

Gereral

The LaSalle heating, ventilation and air conditioning systems consists
of various individuz) systems, each of which are designed to meintain
the specific building or area of 2 building within certain limits
required for habitebility end/or equipment operability. Only those
systems or portions therecf which serve safety rel:zted equipment thet
ere required to operete during abnormal or accident condtions are here
in described. In NUREG-0519 ?SER for LaSalle) we found each of the
following subsystems of the HVAC acceptable:

A. Control Poom HVACS

1. Functional Recuirements/Staff Review
The control room heating, ventiletion, and air conditioning system
is designed to meintain the centrol room within the thermal and air




quality 1imits required for operation of plant controls and
uninterrupted safe occupancy of required menned areas during normal
operation, shutdown and post-accident conditions.

The control room heating, ventilation, and air conditioning system
consists of two redundart trains, each powered from an independent
emergency bus, Normally, onttrain is operating and the other
rema?ns in a standby condition. A1) components of the system,
except for the heating and humidification equipment, are designed
to meet the seismic Category 1 requirements and are located in a
seismic Category I, tornado-missile protected structure. The
heating and humidification equ1gment is non-seismic but is
seismically supported. The failure of the heating and
humidification equipment will not impair the safety-related aspects 0
of the control room heating, ventilation and air conditioning
system, The control room &ir conditionin? system is also designed
to maintain the control room under slightly positive pressure
during normal operstions and accident conditions so that
outleskage can be maintained.

Two 100-percent-cepacity seismic Category I control room direct expancion
refrigeration systems remove the heat from the cooling coils of the air
conditioning units so that the control room eﬁyironment can be maintained
at a temperature of 73 degrees Fahrenheit and at a relative humidity of

epproximately 45 percent,

wormelly fresh air is replenished from the outside atmosphere. A1l air
intakes and exhausts are tornado-missile protected. During a design basis
accident, two separate and remote outside air [aitakes are used to provide

an assured source of outside air. The intakes are located so that a con-
tinuous supply of noncontaminated air is provided for control room pres-
surization, During this accident condition, oustide air can be supplied
from either of the remote 2air intakes located 340 feet apart. The redundant
control room emergency makeup air fans are automatically started to direct
outside supply air through the control room charcoal! filter train.~ Radia-

tion monitors in each air intake alarm in the control room.
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The contro] room heating, ventilation, and air conditioning system prevents
inleakage of radicactive materials and toxic gas during an accident by
pressurizing the control room and filtering al\-Outside replenishnent

air. Upon detection of high radiation or toxic gas, the normal replenish-

ment isolation valves close and the emergency makeup valves open in both
¢

trains.

Staff Reouirements 1 g i

The staff requirements are GDC 1, 2, 4, 5 and 19. Guidance for the

acceptance criteria are provided by the applicable portions of Regulatory

Guides 1.26, 1.29, 1.117 and SRP section 9.4.1,

B, Auxiliery Electric Equipment Room HYACS

1.

Functiona) Requirements/Staff Review

The auxiliary electric equipment room heating, ventilation, and air
conditioning system is an essgnt1a1 safety feature system and is shared
by both Units 1 and 2. It serves the suxiliary electric equipment rooms,
the computer room, and the computer storage room, and is designed to
provide habitability to those areas during normal and accident condi-

tions.
A
ihe design of the system is similar to the control room heating, ventila-

tion, and air conditioning system in that it is designed with sufficient
redundancy to meet the single failure criteria, essential portions of
the system are designed to Seismic Category I requirements and the

equipment is powered from redundant essential buses. Also, replenishment
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air 1s supplied to the system from the normal and emergency makeup air

ducts of the control room heating, ventilation, and afr conditioning

system.

2, Staff Requirements )

The staff requirements are 60C 1, 2, 4 and 5. Guidance for the acceptance
criteria are provided by the applicable portions of Regulatory Guides 1.26,
1.25, Y 117 and SRP Section 9.4.5.° ' {

Reactor Building Ventilation System

1.

Functional Requirements/Staff Review

The reactor building ventilation system is only required to function under
normal station operating conditions: During abnormal or accident conditions,
the standby gas treatment system is operated. The reactor building

secondary containment isolation valves are part of the standby gas treat-
ment system. The isolation va{ves and the duct work between the valves

and secondary containment are seismic Category 1 in order that containment

integrity can be maintained during accident conditions,

Staff Requirements
The staff requirenents are GOC 1, 2, 4 and 5. Guidance for the acceptance

criteria are provided by the applicable portions of Regulatory Guides
1.26, 1.29, 1.117 and SRP Section 89.4.2.
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Fuel Pool Ventilation System

Il

Functfona) Requirements/Staff Review

The fuel bu.:ding ventilation system is an inseparable part of the reactor

building ventilation system and is only required to function under normal
plant operating conditions., It is designed to maintain the fuel building
etmosphere within acceptable temperature and humidity 1imits for personnel
and equipment, to maintain the building 2t a negative pressure,and to
mitigate the consequences of a fuel handling accident by filtration of

the exhaust afr, For emergency conditions, the supply and exhzust systems
are isolated and the exhaust system diverts contaminants through the reactor

building standby gas treatment system.

The exhaust from the fuel hendling area during normal operation is discharged
through the station vent by the normal exhaust system without filtration.

A slight negative pressure is maintained in the fuel building by this exhaust
system. The rcactor building standby gas treatment system, when used as the
fuel building emergency ventilation system, is designed to operate in con-
Junction with the exhaust system to miticate the consequences of the fuel
handling accident. The standby gas treatment system is designed to seismic
Category 1 requirements. The ductwork between the reagtor building pene-
trations and the secondary containment isolation dampers is &esigneg to
conform to seismic Category 1 requirements to maintain the integrity of the
secondary containment on abnormal plant operating conditions. The secondary

containment isolation damgers also meet the seismic Category I requirements.
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The diesel-generator room ventifation system is designed to (1) sefsmic
Cateﬁory 1 requirements, and (2) maintain the dieicl-generotor rooms below
122 degr~es Fahrenheit whenever the diesel-generators are in operation.
The combustion air supply 15 drawn from the room ventilation air supply.
Neither meteorological changes nor accident conditions can affect all
diesel air supplies, The outside air intakes and exhausts are tornado-

missile protected.

2. Staff Reguirements

The staff requirements are GDC 1, 2, 4 and 5, Guidance for the acceptance
criteria are provided by the app'icable portions of Regulatory Guides 1.26,
1.28, 1,117, SRP Section 9.4.5, and KUREG/CR-0660,

F. Emergency Switchgear Heat Removal System
1. _Functional Requirements/Staff Review

The ventilation system for the emergency switchgear area provides air to

the emergsncy switchgear rooms and the battery rooms for heat removal,

The system consists of two 100-percent-capacity seismic Category 1 ventila-
tion system for each switchgear room. The battery rooms receive air from
the switchgear rooms. The battery rooms are provided with separate ‘exhaust
fans so that they can be maintained at a negative pressure with respect to
the switchgear rooms. The switchgear heat removal system removes heat

from the switchgear rooms to maintain & temperature range of 65 degrees

Fahrenheit to 104 degrees Fahrenheit.






The ventilation system for the residual heat removal service water

pump cubicles provides a mixture of outside and recirculated air

and directs this air to the cubicle through a duct system to main-
3

tein a maximum temperature of approximately 104 degrees Fahrenheit,
¢

The ventilation air for the system is provided by cutside air

intakes and exhausts that are tornado-missile protected.

. Steff Requirements

The staff requirements are GDC 1, 2, 4 and 5. Guidance for the
acceptence criteria are provided by the applicable portions of

Pegulatory Guides 1.26, 1.29, 1,117 and SRP Section 9.4.5.

Non-Safety KVAC Systems

Those ventilation systems wh{ch are not safety related, and are not
reguired to function during abnormal or accident conditions are:

1. PARuxiliary end Redwaste Aras Ventilation System

2. huxiliery Building Office HVAC System

3. Auxiliery Building Laboratory HVAC System

&. FRacvweste Area Ventilation System

§. Turbire Building Arez Ventilation System

6. Pump Kouse Ventiletior System

7. Off Gas Building HVAC System

B, Off GCas Building HVAC System

9. Prirmary Containment HVAC System
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10, Primary Containment Purge System

11. Service Building HVAC System

12. Service Building Storeroom Ventilation System
¢

CECo is required to determine that al1 won-safety related HVAC systems
are desigred and supported so as not to damage safety related equipment
to the extent which would preclude safe shutdown or result in an

unaccepteble radiation release.

CECo should demonstrate that all portions of the plant's HVAC system
which were purchased, fabricated or instelied by the Zack Company
conform to the requirements of the Appendix A.- GDC 1 end Appendix B to
10 CFR 50. Those portions which do not conform to the above require-

nents should be replaced in order to meet compliance.
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Material/Structural Aspects HVAC

A, Quality Assurance

-~ -l — a—— . -

The staff reviewed Table 3.2-1 of the LaSalle FSAR to identify the safety-related

items which must be controlled under the applicant's QA program required by 10
CFR 50 Appendix B. Safety-related items are /qesigned to meet seismic
category 1 requirements and ;equired to prevent or mitigate the consequences of
postulated accidents that could cause undue risk to the health and safety of

the public. As a result, the table wes revised by CECo as required to satisfy
staff concerns. For the purpose of this report, that portion of the teble
showing the HVAC items has been extrzcted and is included herein (Articles XXX

and XxxvlIl).

The tedle shows mostly "1 under the column headed "Quality Assurance Require-
ments," indicating that 10 CFR 50 Appendix B 2pplies and the items so shown are
safe s~related. The staff has reviewed the applicant's description of the QA
program to assure that it meets the requirements of Appendix B. This progrem
applies to all safety-related plant items. It should be noted that criterion

11 of 10 CFR 50 Appendix B permits thz applicability of QA controls over
activities affecting the quality of these items to an extent consistent with

the irportance to safety of the item. The applicant determines the QA controls
to be epplied to each specific safety-related item in accordance with the sefety
function of the iten, and our regional inspectors through the audit inspection
program assess the acceptability of these controls. Chapter 17 of the Stendard

Review Plan (NUREG-0B0C), Regulatory Guides, and endorsed ANSI Standards provide
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TADLE 1.2-1

STRUCTURES, FQUIPMENT, AND COMPORENT CLASSIFICATIONS

QURLITY {(4a) QUALITY (4b)

STISHIC(S) GcrOup AGSURANCE ELECTRICAL (4 n .
PRINCIPAL COMPOMENT (1) LOCATION (3) CATEGORY CLASSITICATION REQUIRECMINT cussxncm;o:, :;cm:fz COrrInnTS
XXX. Primary Containment
ventilation and Ventilation
Water oys 5ys tm ‘
1. All components, except 4
containment isolation f
valves and penetration '
piping rc. RN 11 NA 11 NON 1E - &
2. Valves, containment
isolation RR I B I 1E 12-73
3. Piping, penctration pCc,na ¥ n ¥ NA &l 9-74
XXXVIII. #HVAC Systems
1. Control Room HVAC ’ ] r
TSystem
a. Relrigeration units A 1 NA 1 1E 1-76 '
b. Fanas and motors A 1 NA 1 1E 5-7% _—
c. Cooling coils A I HA T NA 5-76 Ia)
d. Refrigerant piping ot
and accessorics A I NA T ‘ NA 2-76 -
¢, Ductwork and accessories A I ) NA 1 > BA 2-76
f. Elec. & instrument with
a safery function A 1 HA 1 ir
3. Filtern " i BA 1 A
« Ruxaliary Electric .
l,qtulment. Hoom
“VM .vY"l" &
a. Refrigeration units A 1 NA I 1k i-7%
b. Fans and motors A i NA I 1% 5-76
c. Cooling coils A 1 nA I uA 5<76
d., Relrigerant Piping _
and access~rien A T NA I BA 2-7¢
e. Ductwork and accessories A ] NA b BA 2-76
f. Elec. & inatrument with '
a safety Cfunction A 1 NA 1 1r
7. Filtees 3 I A 1 NA
3. Diesecl ¢ t‘em-rctor Room
“Vent 53 Sy
ati co-pom-ntw ) 1 NA 1 i 5-76, 2-76

4. FE=sential Switchgear

“Hoom Ventilation
%yqtrm
All componenta A i NA = R i $-76, 2-7%
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CR R TEAL COMPCAINT (1)

-

3N P i ponent .A!_:f
Contimg System
Van motor
o T ac tuator
Control switch
Tompe v sbare switch
il preasere
emd e aror
Temperature clement
Temgu rature indicating
contioller
Troporature controller

e tone Bas L) ey
Yint ':i;l:-‘ =

Socoembary ¢ ontarnment
psalatyra dampees

Crisasy Cangalamrat
Purae .SF‘.".".
Pramiry CONLAInment
irolation valvern
Secondary cont s inment
isolation valves

(4) b. I

II

(5) I - The equipment is design;d in acco.

i

TARLE 3.2-1 {Cont'd)

EQUIPMENT CIASSIFICATION COMMENTS

———— . ———

OUALTITY (42} AL ITY {4h)
SEISMICIS)  chotir ASSURANCE FLECTRICAL (4c) PURCHASE

CAOCATIONE Y CATHCOHY  CLASSIFITATION RROUINENENT  CIASTIFICATION PATE{2)

mnn : HA 1 ic 5-76

wn 1 A 1 i i9-76

wh 1 "A H 15 10-7%

uh ' nA i iE 10-76

"n i " 11 NO¥N. 1E 10-7¢

"n i NA i, 11 NON.LE, 1E i0-76

S
i ! HA I, 11 sOM-1E, 1E 10-7¢
an 1 NA 1 114 10-76
-

A ' o ’ e e-76

"n 1§ 1 ir e

A 1 i 1€ —

Thg equipment meets the gquality assurance re-
‘quirements of 10 CFR 50, Appendix B.

The cguipment is not required to meet the
qu: lity assurance requirements of 10 CFR 50

Aprendix B.

scismic requirements for the SSE.

-

IX -.The seismic requirements for the SSE are not
applicable to the eguipment.

dance with the

commns

(26)
126)

26

TR
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Nonconformances

The following information regarding QA contro) for nonconformences was extracted

from the CECo QA topica) report.

Itams which are nonconforming Win be controlled to prevent their inadvertent
use or installation, Nonconf;nning items are identified, documented and
segregated for disposition. Technica[ evaluetions will be made by qualitied
personnel to determine the disposition of nonconforming items. When noncon-
forming items areg accepted "as-is" or reworked to an acceptable condition, a
documented technical evaluation will assure that the final condition will not

‘adversely affect safety, Code requirements, operebility, or maintainebility,

During construction <he Project Engineer has responsibility for resolution of
ronconformances. Each resolution wil) be approved by the Site Quality Assurance
Superintendent or designee at the construction site. The CECo progran covers 21 non-
conformance including those of contractors suzh as the Zack Company,

Construction def1c1ences involving material or equipment are documented and

reported to the Luclear Regulatory Commission and to Conmonwealth executive

management,

The following information regarding QA controls for nonconformances was extracted

from the S&L Q& topical report.

Procurement specifications include provisions for the vendor to submit nonconfor-
mences together with their recommended disposition ("use-as-is," rework, or repair)

to S&L for review and recommendation of dispesition to CECo.
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C. Staff Requirements anJd SER; Ducting and Supporis

The Standard Review Plan (NUREG-75/087 dated May 1980), to which LaSalle
was reviewed, provides a,minimum amount of guidelines pertu1n1na
cpecifically to the,design of HVAC systems. In Sectic 3.2.2, "System
Quality Group C\ass?f1cation“ under the review procedures, the SRP 1ists
fluid systems important to safety for BWR plant and the 1ist includes
"Ventilation Systems for Areas such as Control Room and Engineered
Safety Features Rooms." |
In the SRP (NUREG-0B00 dated July 1981) Section 3.9.2, “pynamic Testing
avd Analysis of Systems, Components, and Equipment,” the acceptance
criteria states that the "seismic analysis of all Category I systems,
comporents, equipment, and their supports (1nc1ud1n? supports for
corduit and cable trays and ventilation ducts) should utilize either 2
suitable dynamic analysis method or an equivalent stetic load method, «f
justified."

The staff in the LaSalle Safety Evaluation Report (KUREG-0519 datcd
March 1981) concludes in Section 3.7,.2 that the "seismic system and
subsystem analysis procedures and criteria utilized by the applicant are
in conformance with the applicable acceptance criteria delineated in
Sections 3.7.2 ard 3.7.3 of the Standard Review Plan," (NUREG-75/087)

D. (1) HVAC Accessories (Envirormental Quelificatien of Electrical

tOUi Ement !

Eouipment which is used to perform a necessary safety function must be
cepable of meintaining functiona) operability under all service
conditions postulated to occur during its installed 1ife for the time it
is recuired to operate. This requirement, which is erbodied in General
Design Criteria 1, 2, and 4 of Appendix A and Sections 111 end X1 of
Appendix B to 10 CFR Part 50, is applicable to equ.pment located inside
es well as outside containment, More detailed guidance relating to the
methods end procedures for demonstrating *he environmente) quzlification
of electricel equipnent has been set forth in NUREG-0588, "Interim Staff
Position on Environmental Nualification of Safety-Related Electrica)
Eouiprent,* which supplerents 1EEE Standard 323, an? N\RC Requlatory
Guices which endorse ancillary daughter standards (e.g. IEEE Stca. 317,
334, 382, and 383, Commission Memorandum and Order CL1-E0-21 issued on
Mey 23, 1980 states that NUREG-0588 forms the reguirements that license
applicants must reet regarding environmertal qualification of safety-
related electrical equiprent in order to satisfy those aspects of 10 CFR
Pert 50, Apperdix A, GDC 4 which relate to environrental qualification
of safety-releted electrical equipment, The position contained in this
LUREG provides cuidance on (1) how to establish envirenmental service
conditions, (2) how to select methods which are consicered appropriate
for qualifying equipment in different areas of the plent, and (3) other
arezs such as margin, aging, and documentation,
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The scope of the NRC staff's review included the 1ist of systems and
electrical equipment to be qualified, the criteria which they must meet,
the environments in which they must function, and the data supporting
qualification, It was limited to safety-related electrical equipm .
which must function in order to prevent or mitigate the consequences of
a loss-of-coolant accident, cr high or moderate energy 1ire breaks,
inside or outside of containment, while subjected to the | irsh
environme~ts associated with these accidents. For equipment located in
ereas that may be subjected to 2 harsh environment, the staff performed
an onsite examination of the equipment, an auditg'of qualification
documentation, and a review of the applicant's submittals for
completeness and acceptability of systems and equipment, qualification
methods, and accident environments, The criteria described in
NUREG-0fEE form the basis for the staff evaluation of the adequacy of
the applicant's qualification program.

The staff did not review and eveluate the environmental qualificition of
equipment located in mild enviornment areas, i.e., located in areas not
subjected to harsh environments, However, this equipment must still be
environmentally qualified and detailed guidance for demonstrating that
queéificat1on was sent to 211 applicents by a April 20, 1982 letter from
D, Eisenhut,

Zack Company involvement with the purchase of environmentally qualified
electrical equipment has not been deter Zined,

(2) HVAC Accessories (Seismic, Fire) R

The staffs Seismic Qualification REview Team (SQRT) has revieved
aveileble information end mede ® site visit on November 17 through 21,
1680 to confirm the extent to which the qualification of equipment, 2s
irstalled in LaSelle, meets current licensing criteria as described in
Sections 3.9.2 and 3.10 of the Standard Review Plan, A sample of
seismic Catecory ] mechanical 2nd electrical equipment, incliu€ing both
ruclear steam supply system and balance-of-plant. were selected for the
site review. The review consisted of field cbservations of the actual
equipment configuration end its installation, fcllowed by the review of
the corresponding test and/or anzlysis documents. The simple did not
include items purchased by the Zack Cc.

The steff's conclusion as reported in the SER was that an appropriate
qualification program has been cefined for the seismic Category |
mechanical and electrical equipment which will provide zdequate
assurence thet such equiprent will function preperly during and after
the excitation from vibratory forces imposed by the safe shutdown
ezrthquake or hydrodynamic loeds associated with dischzrges into the
suppression pool, or by the combined earthquake and hydrodynamic loads.

With respect to fire dampers, the staff concluded that CECo was
providing equipment whicn sétisfied Appendix A of BTP ASB 9.5-1 with
respect to appreving laboratory rating and are therefore acceptable.
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111, Rereview®of Ducting and Supports Following 2ack Allegations

Structural Design Adequacy

In order to determine the structural adequacy of the HVAC system
(supports, stiffeners, and ducting), it is necessary to ask ourselves
the following question, “1s \he structural design of the HVAC system
adequate if the materials used are questionable?" It logically follows
that if the design margin to failure is large and if the range or
possidble variation in materi»® properties in question (e.g. mechanical
strength) is small, then we o o reasonably conclude that the design is
adequate. The adequacy orf design margin can be expressed in the form:

i o 211 le str . |
design margin ca1cuqate3 stress = Th

For the components to be acceptable the design margin must be greiter
than 1.0, The larger the value, the more design margin is available,
If the design mergin is less than 1.0, then the question arises, “Will
the component fail?" In order t3> answer the question, it is necessary
to define what s meant by "failure". 1t is 21s0 important to
understand what the basis is for the allowable stress,

It should be noted that (iere are no national codes or industry stendards
that control the overall design, fabrication, and installation of EVAC
systems, There exists an ANS] standard (N-509) which covers the czsign,
construction, and testing of nuclezr power plant air cleening units and
comporents, However, the limited scope dves not cover comfort heeting,
eir conditioning, or ventilation to achieve ordinary cooling objectives.

The ANST N-509 standard provides e stress allowable for ducts equzl to

0.7 of the elastic limit., However, the standard also requries thezt
galvanized steel (ducts) be in accordance with ASTM A526 and A527 coated

to ASTM AS25 G20 designation, The LaSalle design specification for HVAC
calvanized ductwork is in agreement uith(§Se ANST stenderd materiz] recuire-
ments., The LeSalle design specification for HVAC meteriels recuires only
the use of commercial grade materials. It should be noted that ASTM AS26
and A5Z7 does not require a mechanica) strength test and no minimu= yield
stress 1s specified. Thus, the 21lowable stress and oesign rmargin cannot

be celeculated without knowledge of the minimum yield stress value.

For LaSalle, Sargent & Lundy (S&L) selected 2 value of 18 ksi fer &n
allowable stress. Because the value is arbitrary, exceeding the
2llowable value does not necessarily imply failure. The acceptebility
of the 18 ksi value can be demonstrated through test data. U.S. Sieel
developed typical rangti)of yield stress for three common gredes cof
g2lvanized sheet metal as shown below,

Renge of
ASTM Designation Minimum Vield Stress
R526 (commercial quality) 35-50 ksi
A528 (drawing quality) 25-38 kst

r642 (drawing quality) 25-35 kst









steel fabricators, The ectus) mechanical strength properties of the
material installed in the LaSalle :1ant by Zack Company could be less
than those used in this report, The results of the physical testin'
prggr:m zoing conducted by Region 111 are expected to further quantify
tnis fact.

1f further review of additional non-comformence reports, questionable
welder qualificetions or test results ca * serfous doubts about the
strength groporties for & Specific materia), weld or component, then
addi} oga testing, volumetric examination or replacement may be
required,

Note: A telephone call to Region 111 (7-31) indicates that test results
confirm *he acceptability of the materials tested.

References for Section 111

(1) Telecon with Mr, Raymond Phillips (U.S. Steel) and D, Terao (USNRC)
on 7/28/82.

(2) "“Load and Frequency Controlled Design", by F. L. Cho and A, E.
Meligi (Sar¥ent b Lundy). Paper presented at 1980 Pressure Vessel
end Piping Technology Conference.

(3) Sergent & Lundy, "Design Specification (J25%0) for LaSe)le County
Station 1 & 2 MVAC work,"

(&) Telcon with Mr, J. Shinville (uortnwestefn Stee) and Wire Company)
and D. Terao (USHRC) on 7/28/82,

(8) Trip Report dated 7/30/82; D, Terao to R, Bosnak (Appended to
report, Appendix 2).
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References for Section 1:

1.

11,

2.

13,

10 CFR Part 50, Appendix A, Genera) Design Criterion 1, "Quality Standards

and Records.”
10 CFR Part 50, Appendix A, General Design Criterion 2, "Design Bases for
i

Protection Against Natural PF - -na.*
10 CFR Part 50, Appendix A, <+, Design Criterion 4, “"Environmenta)

and Missile Design Bases." . s ‘
10 CFR Part 50, Appendix A, Gerera) Design Criterion 5, “Sharing of Structures,

Systems, and Components."
10 CFR Part 50, Appendix A, Genera) Design Criteria 19, "Control Room."
Regulatory Guide 1.13, “Fuel Storage Facility Design Besis."

Regulatory Guide 1.26, "Quality Group Clas.ifications and Staniards for
Nater-, Steam-, and Redioactive-Waste-Containing Components of Nuclear
Power Plants," .

Regulatory Guide 1.29, "Sefsmic’ Design Classification.”

Regulatory Guide 1.117, “Tornade Design Classification.”

Stencerd Review Plan (NUREG-75/087) Section 9.4.1, "Control Room Area
Ventilation System,"

Standerd Review Plan (KUREG-75/087) Section 9.4.2 "Spent Fuel Pool Area
Ventilation System,"

Standard Review Plan (NUREG-75/087) Section 9.4.5,"Engineered Safety
Feature Ventilation System."

NUREG/CR-0660,"Enhancement of On-Site Emergency Diesel Generator Reliability."
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stiffener spacing and support spacing (except in the service building
where the seismic support spacing was not required). The only major
desfgn differences appears to be in the ducting flange joint connection,
The use of a s1ip joint rather than a companion angle was allowed for
the HVAC system that are not safety-related,

Sargent & Lundy stated that, in the bolting requirements, Zack had
requested to use "Huck" bolts rather than the A307 bolts required by the
SSL specification, Tne use’of Huck bolts (AIS] C-1035 Carbon Stee)
would result in 2 more effjcient installation of the bolts, S&L
sccepted the Huck bolts because the bolts exhibited the same (or better)
properties than A307 bolts. For example, 8 & inch A307 bolt had a
tensile strength of 1500 Ybs., while a 4 fnch Huck bolt had a 3000 1bs.
tensile strength. ‘ ’

In summary, the overall design methodology used for the requalification
0f the HVAC ducting and supperts appears to result in a conservative
design, thus providing an adequate design margin., However, the actua)
margin to failure is dependent on the mechanical strength of material,
The possible tolerances in the expected property velues for material
where the ASTM specification does not require mecnanical testing will

be addressed separately by MTEB, ,@;}

D. Terao
Mechanical Engineering Branch
Division of Engineering
cc: R, Vollmer, DE
Knight, DE ‘
Bournia, DL
Norelius, R111
Lanksbury, R111
Sellers, DE

IO, O




UNITED STATES
NUCLEAR REGULATORY COMMISSION

HEGION 11t
199 RODBEVELT ROAD

GLEN ELLYN, ILLINDIS 80127

August 23, 1982

MWD ANDUM FOR: J. E. Foster, Acting Director, Office of Investigation,
Region 111

FROM: A. Bert Davis, Deputy Regional Administrator

SUBJECT ZACK INVESTIGATION

Based on a discussion that I had with Mr. James Fitzgerald on
August 19, 1982, 1 am requesting that the Office of Investigation perform
an inquiry or investigation, as appropriate, to determine the reason for
discharge of Mr., Howard and Ms, Marello from the Zack Corporation. Further

information on this subject is contained in my August 16, 1982 memorandum

for James Fitzgerald, which 1s enclosed, If you have any questicns on

this matter, please contact me.

A. Bert Davis
Deputy Regional Administrator

Enclosure: As stated

ce w/enclosure: R, L. Spessard
C. E. Norelius
1. N, Jackiw
R. D. Lanksbury
R, D. Walker
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ULITEND STATES

:.‘ ¥ "J- A NUCLEAK REGULATORY COMMISSION
Y i REGION 111
% " h"'l' ) ] 188 ROOKEVELT KOAD
W, S Jg GUEN ELLYN, HLLINGIS 60137 .
Frae? (‘Lw -
August 16, 1982 9] w

MEMORAKDUM ¥OR: James Fitzgerald, Director, Office of Investigation
FROM ! A. Bert Davie, Deputy Regional Administrator, Region 111
SUBJECT: TELEPHONE CALL FROM MYRON CHERRY CONCERNING
ZACK INVES' 'IGATION
This memorandum will confirm our telephone conversation of Avgust 12, 1982,

Mr. Myron Cherry called Mr. Keppler and talked to we in his absence

" concerning the Zack Investigation, He stated that he wvas representing

Mr. Howard and Ms. Marello who were diecharged by Zack, Mr, Cherry believes
these people were discharged becausc they brought forth information to the
NRC. He believes that the intent of the Atomic Energy Act is to protect
{ndividuale who take such action. He also believes it is mandatory that the
NRC investigate the reasons for the discharge of Mr. Howard and Ms. Marello
and to take strong and appropriate enforcement action against the Zuck
Corporatica, and the Utilities which used Zack as a subcontractor for
heating, ventilating, and air conditioning systems.

Mr. Cherry requested that he be informed as to the proposed NRC action, He
stated that he wants our complete cooperation in investigating why Mr. Howard
and Ms. Marello were discharged. He indicated that 4f the NRC did not pursue
this investigation vigorously he would involve appropriate NRC personnel
personally in a law suit. He stated that government cfficiale who did not
perform their duties in a responsible manner could be personally sued.

As sgreed in our telephone conversation, you will consider this matter,
determine whether the requested investigation will be pursued, and let me
knovw the results so I may pass the information on to M1, Cherry,

For your information, I have discussed this matter with Mr. Stephen Burns,
ELD, and he participated in the second telephone conversation with Mr, Cherry
and we when 1 told Mr. Cherry his requeet was under consideration, Since

Mr. Cherry also indicated that he intended to call Commissioner Gilinsky on
this matter, I have also briefed Mr. William Manning, Comuissioner Gilinsky's
legal assistant.

Also, Mr. Cherry stated that he was concerned that the NRC permitted
subcontractors such as Zack to hire unjualified people such as Howard end
Marelle for work in their quality assurance/quality control organization.
He further stated that he believed Howard and Marello's replacement were
equally as unqualifled as Howard and Marello to perform these duties. 1
futend to pursue this matter with the Region IV Vendor Inspection Branch to
determine appropriate NRC action with regard to the qualifications of these
people.

{




James Fitzgervald -2 = 8/16/82

During the conversation, Mr, Cherry also indicated that the KRC should take

sction to shut down Zack and the Utilities that used Zack materials in their
hesting, ventilating, and air conditioning eystems. 1 informed him that our
fnvestigation was in progress and appropriate actions would be taken at the

conclusion of the investigation. 1 also informed him of the Commission vote
vith respect to LaSalle, which came after they had been briefed on the Zack

problens and investigstion,

1f you have eny questions on this matter, please feel free to contact me,

AR E i

A. Bert Davis
Deputy Regional Administrator

ce: §,. Burns, ELD
J, Collins, KRIV
¢, Norelius, RIII
K. Spessard, KI1II
1. Jackiw, RI1I1
J. Foster, RI11
C. Weil, RII1I



