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SUBJECT: LASALLE/ZACK CO. ALLEGATIONSi HVAC SYSTEM
O
.

L The LaSalle HVAC report, requested by H. Denton, was- prepared from: . . .

''

i- verbal and' written inputs received fromLASB, QAB,-EQB, MTEB', CHEB.LAEB,

and.MEB. The inputs were relayed to me on-July 29 and~30;and. represent?,0 '"
F the status of our response to allegations known=by staff members at that-
:

time. The part 21 notification on welder qualification has not' been ,

h seen by any of the staff members,.however,' the recot;tendations have
attempted.to consider its potential impact with the. minimum information

,

received.-

Attachment I represents an NRR- report which could be an appendix totthe!
ore comprehensive rcport being prepared by Region Ill.: 1C','.Norelius of i

; ' n

Region Ill'and myself ha've had preliminary discussions, but' a--final:
decision cn how to accomplish the end objecti~vefof integrating the..

Region and NRR inputs has not been reached.=
'~

,

g . _

I Staff conclusions /recomn.endations to acceptably complete our review of
i the Zack Co. a11egati.ons as:we know them as:of this:date.are as follows:-
4

! 1) The censervative design used foriducting and supports appears to
heve provided more thanjadequate margin-to compensateEfor thei:
variability of caterial prcperties of-the-specific:itemsfquestioned ,

L
L

te date and,- therefore,: these should. be: acceptable. The?results of *

the Region Ill material test' program (when availab'e)1wil1 require;3' .-

reconciliation but are expectedLto' support this conclusion. The-
4

- part 21' notification concerning welder- qualification must aise= be 3
"

i reconciled when knoWn. If>these are dealt'withvand there are no
is ctber identified problems then the ducting and supports will be -

structurally'ecceptable. (ItEB) .

-;
.

~2) CECO shodid make 6. positive determination that:the' failure of all-
: non-safety related HVIC systems wil: not. deleteriously interact;

.with. safety'relatedequipment.-:.(ASB){f
:

b 3)c) Zack purchased and installed "HYAC accessories"ishould'be:
' physically confirmed by: Ceco in the as._ installed.'pesition to be; the

proper item as required by: CECO: specifications.-;EQB may perform a-
'

mini SQRT: audit on certain Zack purchased "HVAC' accessories".
.(EQS,CMEE)

,

4
. . p

,

r , v: -

/w%wwn mut
~

,
.,,

*
'.m.



.-

'

.e. .

' '3 .

-2-
. . ..

E

3)b)TheextentofZackpurchased"IlVACaccessories"needstobe
determined by CECO. If the number of or kinds of Zack purchased
HVAC accessory items is greater than that identified in Appendix 1,
the ef fect requ' ires evaluation. All additional items should be
included in the 3(a) program.

4) Ceco sba 'id confirm that- Zack HVAC installations are in conformance
with approved drawings >and specifications. The use of independent
personstoperformthjsauditisadvisable.

I

i
-

,o rt J. Bosnak, Chief ,
Mechanical Engineering Branch'
Division of Engineering ;

Enclosure: HVAC Report :
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LaSalle Heating, Ventilation and Air
Conditioning (HVAC)SystemsReport

.

Backaround/ Introduction-

Government Accountability Project (GAP) in its letter of July 26 to-
Chairman Palladino submittpd a number of allegations-related to the
performance of the Zack 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

3

quality assurance documentation, including non-conformance reports (NCR)
and welder qualification.i

, ,,

i

The report discusses the HVAC systems, their function, staff require-
ments and our SER findings highlighting both the systems / functional
and material / structural asDects.

It was our original understanding that'the Zack Company scope of
involvement was one of: (1) purchasing material, fabricating, and
installing the duct work and supports, or (2) installing HVAC related
equipment purchased by Commonwealth Edison (CECO) or others. We weret

advised on-July 29,'1982 by CECO that the Zack Co. was also 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
requirements from CECO and was required to provide documentation

~ to CECO that the proper item had been purchasc4 and installed. Sargent-
and Lundy, acting for Ceco, telecopied.to us (Appendix 1), on July 30,
1982 a listing of all equipment purchased by the Zack Co. under this
" purchase HVAC accessories" mode.

1. Systerrs/ Functional Aspects HVAC -

General

The LaSalle heating, ventilatien and air conditioning systems consists
of various individual systems, each of which are designed to maintain-4

the specific building or area of a building within certain limits,
required for habitability and/or. equipment operability. Only those
systems or portior.s thereof which serve-safety related equipment that
are reouired to operate during abnormal or accident cendtions are here
in described. In NUREG-0519 (SER for LaSalle) we found each of the-
following subsystems of the HVAC acceptable:

A. Control Room HVACS

1. Functional Recuirements/ Staff Review'

The control room heating, ventilation, and air conditioning system
is designed to maintain the control room within the thermal and air

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

The control room heating, ventilation, and air conditioning system
consists of two redundant-trains, each powered from an independent-
emergency bus. Normally, onctrain is operating'and the other
remains in a standby condition.- All components of the system,
except for the heating and humidification equipment, are designed
to meet the seismic
seismic Category I, fategory I requirements and are located in atornado-missile protected structure. The
heating and humidification equipment is non-seismic but is
seismically supported. The failure of the heating and
humidification equipment will .not impair the safety-related aspects ,
of the control room heating, ventilation and air conditioning
system. The control room air conditioning system is also designed
to maintain the control room under slightly positive pressure
during normal operations and accident conditions so that
outicakage can be maintained.

4

Two 100-percent-capacity seismic Category I control room direct expa'nsion

refrigeration systems renove the heat from the cooling coils of the air

conditioning units so that the control. room environment can be maintained

at a temperature of 73 degrees Fahrenheit and at a relative humidity of,

'

approximately 45 percent.

fiermally fresh air is replenished from the outside atmosphcre. All air
'

intakes and exhausts are tornado-missile protected. During a design basis

accident, two separate and remote outside air atakes are used to provide

an assured source of outside air. The intakes are located so that a con-

tinuous supply of noncentaminated air is provided for control room pres-

surization. During this accident condition, oustide air can be supplied-

from either of the remote air intakes located 340 feet apart. The redundant

, control room emergency makeup air fans are automatically starte'd to direct
3.

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 control room heating, ventilation, and air' conditioning system prevents

inleakage of radioactive materials and toxic gas during an accident by

pressurizing the control room and filtering all outside-replenishnient .

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.

' s*

2. Staff Reovirements

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.
.

Au[iliaryElectricEquipmentRoomHVACSB.

1. Functional Requirements / Staff Review

The auxiliary electric equipment' room heating, ventilation .and air

conditioning system is an essential safety feature system and is1 shared

by both Units 1 and 2. It serves the auxiliary 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.>

s

the 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 is supplied to-the system from'the normal and emergency makeup air |

' ducts of the control room _ heating, ventilation Tand air conditioning)
.

. ,

;system.: -,

'
.

*

2. Staff Rannframante ,

The staff requirements:are* GDC 1, 2, 4 and 5'. ; Guidance forithe acceptance.-

criteria are provided by the applicable; portions of Regulatory Guides 1.26,
*.

-1.-29, 1!117 and SRP Section: 9.4.5. * - f-

*C. Reactor Building- Ventilation System ,

1

,

1. Functional Reouirements/ Staff Review.,

The reactor' building ventilation system is only required to function 1under
-t

normal station operating conditions: During abnormali orl accident' conditions ,
t

. the standby gas treatment system is operated. 'The reactor. building-

secondary containment isolation valves are part2of the standby gas treat- ;4

a
.

ment. system. The isolation val,ves and the ' duct work -between the- yalves .

and secondary containment are seismic | Category [I:-in' order that containment a

integrity can be maintained during accident conditions..- -

i

:

2. Staff Recuirements = ,

The staff requirements- are GDC 1, 2, 4 and 5. - Guidance for.the acc,cptancei

criteria'are provided by the applicable portions of Regulatory Guides ,

r
~

1.26,1.29.1:117;and SRP Section 9.4.2.
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C. Fuel Pool Ventilation System

1. Functional _. Requirements / Staff Review

The fuel bw.iding ventilation system is an insepa'rable part of the reactor

building ventilation sys_ tem and is only required to function under normal.

plant operating conditions.3 It is designed to maintain the fuel building

atmosphere within acceptable temperature and humidity limits for personnel

and equipment, to maintain the bu'ilding at a negative pressure,and- to

mitigate the consequences of a fuel' handling a'ccident by filtration of '

the exhaust air. For emergency conditions, the supply and exhaust systems

are isolated and the exhaust system diverts. contaminants through the reactor

building standby gas treatment system.

The exhaust from the fuel hsndling 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 riactor building standby gas treatn.ent system, when used as the

fuel building emergency ventilation system, is designed to operate in con-

junction with the exhaust system to mitigate the consequences of the fuel
'

handling accident. The standby gas treatment system is designed to seismic-

Category I requirements. The ductwork between the reactor building pene-
s.

trations and the secondary containment isolation dampers is designed to

conform to seismic Category I 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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In the event of a fuel handling accident, a-high radiation signal from

the radiation-monitors in_ the exha'ust air duct automatically actuated both>

systems. -Motor-operated dampers are . closed-in the normal- supply- and--
,

exhaust | ventilation system to direct contaminated exhaustLthrough._the.-

redundant charcoal filter dnks in the standby gas treatmentfsystem prior
t

to discharge to the atmosphere through_ the station vent.

''

2. Staff Reouirements t-

The staff: requirements are GDC l', 2, _4 and 5.. Guidance for she acceptance
-

criteria are provided by the applicable _ portions of Regulatory Guides 1.13,

-1.26,1.29.- l .117 and SRP .Section 9.4.2.

E. Diesel Generator Building HVACS

1 Eunctional Recuirements/ Staff Review-

The diesel-generator building heating and' vent 41ation system is-designed

to maintcin a suitable environm,ent for the operation of- the diesel-

generators, ti.; high- pressure core spray- pumps, and :their _ auxiliary com-- -

ponents during all modes of plant _ operation, includingf accident conditions.

Independent diesel-generator heating and ventilation systems and air

supply and exhaust systems are provided for each of the five diesel-

generators and the to high- pressure core spray diesel driv' n pumpi toe

satisfy. the required environmental conditions-and combustion air require-
-

-ments during, diesel operation.

,

T- ' .
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The diesel-generator room ventilation-system isL designed to (1) seismic -'

&_ . .

I: Category 'I requirements, and-(2) maintain the die'sel-generator rooms below -|
~ ~

4
t

122 degrees Fahrenheit whenever the ' diesel-generators are in-operation.- '
-

:
' The combustion ai_r supply is drawn 'from the-room ventilation air' supply.

Neither meteorological cha'nges nor accident conditions can affect all

}- diesel air supplies. The outside air intakes and exhausts are.t'ornado-
i * i. ,

j. missile protected.

.!-
.

| 2. Staff Reovirements' -

t'

'

- The staff requirements are GDC 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 - SRP Section 9.4.5, and NUREG/CR-0660, i
j;

|*

|- F. Energency Switchgear Heat Removal'I ystemS s

.

i . -

1. Functional Re.quiremonte/ttaff Daview -

'*

I *

The ventilation system for the emergency switchgear area provides air to J
-

the emergency switchgear roomsz and the battery rooms:for heatTremoval. [
!

: The system consists 'of twoe100-percent-capacity. seismic Category. I' ventila -
, - -

1-
! tion system for each switchgear room.. The battery _ rooms-receive air ~from
:

~

fI the switchgear rooms. The b'ttery rooms:are provided-with separate %xhausta
-

i
;- fans so that they can-be maintained at a negative pressure with' respect to

{ the switchgear rooms'.- The5switchgear'heatfremoval-system removes. heat:

i from the switchgear roomsL to maintsin a temperaturef range of 65-. degrees |-
4

(
' Fahrenheit to:104 degrees. Fahrenheit.

-

..

j: -

:
i
:

|
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2. Staff Requirements

The staff requirements are GDC 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 9.4.5.
>

G. Emergency Core Coolino System Equipment Area Cooling System

1. Functional Reovirements/StaP Review
* g..

The emergency core cooling system (ECCS) equipment area cooling system is

designed to maintain 'a suitable environmental for the ECCS equipment during -

normal, abnormal and accident conditions. This system consists of a fan-

coil unit for each emergency core cooling system equipment cubicle except

for the residual heat removal service water pump c'ubicles located in the

diesel building. Each system is seismic Category I and power from the

essential buses serving the cubicle from which.the equipment-is powered.,

Full redundancy exists throughout the entire emergency core cooling system

eqtipment area. The seismic Category I core standby cooling water system

is circulated in the cooling coils in order to limit' the maximum room

temperature to 148 degrees Fahrenheit after a design' basis accident.

Ventilation air for the emergency core cooling system-equipment cubicles

is provided by the redundant reactor building heating, ventilation,^and air

conditioning system.

;
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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'--
>

tain a maximum temperature of approximately 104 degrees Fahrenheit.

The ventilation air for. the system is provided by outside air-

intakes and exhausts that are tornado-missile protected.

2. Staff Requirements
,

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

acceptance criteria are provided by the applicable portions of
,

Regulatory Guid'es 1.26, 1.29, 1.117 and SRP Section 9.4.5 -

Non-Safety HVAC Systems .

Those ventilation systems which are not safety related, and are not
,

required to function during abnormal or accident conditions are:
,

1. Auxiliary and Redwaste Aras Ventilation System

2. Auxiliary Building Office HVAC System*

3. Auxiliary Building Laboratory HVAC-System

4. Redweste Area Ventilation System-,

5. Turbir.e Building Area Ventilation System

6. Pump House Ventilation System
,

7. Off Ges' Building HVAC System

8. Off Gas Building HVAC System

9. Primary Containment HVAC System

.
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10. Primary Containment Purge System

11. Service Building HVAC System

12. ServiceBuildingStorhroomVentilationSystem
,

Ceco is required to ' determine that. all- non-safety related HVAC systems
g-.

are designed and supported so as-not to damage safety related equipment

to the extent which-would preclude safe shutdown or result-in an
i

unacceptable radiation release.
.

CECO should demonstrate that all portions of the plant's HVAC' system

which were purchased, fabricated or instelled by the Zack Company

conform to the requirements of the Appendix A.- GDC 1 and Appendix-B to

10 CFR 50. Those portions which do-not conform to the-above' require-
.

cents should be replaced in order to meet compliance.
.
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11. Material / Structural Aspects HVAC_.

A. Quality Assurance
'

The staff reviewed Table 3.2-1 of the t.aSalle 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 / designed to meet seismic

category I requirements and required 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 was revised by Ceco as required to satisfy
;

s taff concerns. For. the purpose of this report, that portion of the table-

showing the HVAC items has been extracted and is included herein (Articles XXXi

and XXXVIII).
.

The table shows mostly "1" under the -column headed " Quality Assurance Require-d

ments," indicating that 10 CFR 50 Appendix B app. lies and the items so shown are
;

safe rarelated. The staff has reviewed the applicant's description of the QA'

program to assure that it meets the requirements of Appendix.B. This program'

applies to all safety-related plant items. It sho~uld be noted that criterion

II of 10 CFR 50 Appendix B pennits tha 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 applied to each specific safety-related item in accordance with the safety

function of the item, and our regional . inspectors through the audit inspection
f

program assess the acceptability of these.. controls. Chapter 17 of the Standard

Review Plan (NUREG-080C), Regulatory Guides,- and endorsed ANSI Standards provide

.

e
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TADLC 3.2-1 .

STRUCTUlt CS, r0UrrrstrJT, Ann Conn >NtNT CLASSITICArroris
.

.

QUAI.ITY (4a) OUALITY (4b) ..

SEISf 41C ( 5) CnOUP. ASSURAt8CE ELECTRICAI. (4c) PURCIIASE .

PRIt3CIPAL COtir'Ot31:NT(1[ LOCATIOt4 ( 3) CATr. Gony CLASSITICATIOti RI' QUI nfRENT - CLASSIFICATION DATC(2) C]t ttt:T3
-- . - . - - - -. - - . . . . _ .

.
. . , _ _ , , , , _

EXX. Primary Containment
Ventilation and Ventilation

*Water System
.

1. All components, cweept
.

*

containment isolation
valves and penetration -

piping PC, ft n II NA II Non Ig
-

__ ,

2. Valves, containment
isolation Rn I D I in 12-73

3. Piping, penetration PC,Ita I D I WA 9 74
~

.
- - - - . -- .

_ _ _ _
_

R

XXXVIII. IfVAC Syst ems
. .

'

,'1. Control Room flVAC
,

,

_r$ stem.
TietrTi6 ration units A I NA I IE l-76 a

a.
b. Tans and motors A I NA I IE 5-76 C
c. Cooling coils A I N4 I NA 5-76 4
d. Refrlycrant piping .''

"'
and accessories A I HA I NA 2-76

* '
c. Ductworic and accessories A I NA I NA 2-76"
f. Elec. s instrument with

a safety function A I ' IT A I 1c
.r. ritters .

n I tA I IA
2. Auxiliary Electric .

[:<pi ment noomt
ilVAC Syt.Lem

~
.

a. REirigerataon units A I 'NA I IE. 1-76
,

'b. rans and motors. A I NA I In $.76,

c. Cooling coils
.

A I HA I NA 5-76
d. Refrigerant Piping

and'accesscrien .

A T NA I Ng 2-76
c. Ductwork and accessories 'A I NA I 'NA 2-76

*
.f. Ci ce. - f. Instrument. wi th .

'NA I 1r
*

a safety function
'

A I'

'
9 riltern .

A I IIA I NA

3. Dice:ct Generator noom
Vent System-

All comp 6 tents A I .NA I Ic ;5-76, 2-76

4. Er. :ential S_wi tchgcar

Itoom Ventila tion
s' stemy-

All components A I NA ' I lt 5-76, 2-76*
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TAnl.E 3.2-1 (Cont'dl - - -

,

.

Ce tAl.it t ( 4 a i O'8AI.lTY ( 4 bt
. %f;t SM IC E SI C90t11-

.

ASSURANCE .. f"1.ECTRICAl,( 4 C) PURCflASC
.;:: .

* toCAf sove t )) CA rt s:tSt4Y CI A4"elFl*ATI(We ' ItCOt11FF.MrHT CIASSIFICA?f 0M IMTE f 2) COMPDENTSo
. s;3 rg s t As. reir4rt.rsoit t i l.

"a ..

8]f*"? !"*s f'*y3 tem._ "f".t. Area!"*:*.' 821!8 il*--
8 |

- r n mot os - reti s e:A : Ic 5-76.,,_

ti g= r .se tes.ator Htt - 1 HA I IC 10-76

. s'.mt s ial susteti #ft - I t'A l' '3C 10-74

4 7.-s=ga r .s t eere sw i t ch lett I HA 8 -lE 10-76

f)eif'':.gese tsusc .

* ind s e.as or .. ta n . t MA 13 _feON lc 10-76 (26)

Temsu r.ature elesment Hn t HA 1, 11 ' NON.1E, 1E 10-76 .(26)
*

. -

Tc =-r a t tere ' i re lic.a t i n<3 .

NA . 1, II" feON.1E, 1E..-10-76 (2%)~
.cimt oller- .

sans i ,

, | Teseg.crature cent ro13er..- 8tft i NA *1 IC - 10-76.t
". .,.

6. se*..u t nr D** il 'i nes -
~

>

~ E. n I : ".j-jt}-E .

,i Sc41snella y e on4.a inar n(
.

i heel.st es",e elamgeer s .A .' t tea - 'I g g' ,9-76 '"-

'74 . Pr ish.egy Containment - ' - '' .
.

. t -.P."'''"',.SS.'**-
., ,

Y ,

. re e ns r y cont a insacn t s
,-isolattoo vals.cp1 .pn .t- 3 gg __; . ,

* . -

J 5cennet.or y cont a i nane n t'
' is s t at n on va l ves . A. 1 .I' in- _s - .. y,.
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' EOUIPMENT . CLASSIFICATION--' COMMENTS ^ f-

-

*.
.

. . . . . . . . . . . -_ , .

f(4 ) b. . -il? E-1.LThe ; equi,pment; meets ' the quality assurance re- .

'

,. . yquirement's.!; of E10 L CFR. 50,3AppendixLB., -
*

.
.

,

;II '-kThh equipment is 'not- required to meet the :
.

'*'

4

Lguility| assurance requirementsiof|J10 CFRL50,.
~

- '

, A. .b.cer.d ix ' B; -. -
: -

, . .

'
. ~. . -.....;.. . _ . . . _ . . _ .

. ; (5) .; T;-VThe.cquipmentiisEdesignedRin accordance with:the
.

f ' '

scismicirc_quirementslfor theLSSE. . : -.
-

'

. ,

. .

- _ II - The seismicxrequirements. for- the ISSE ' are hot' *

applicable:.to theiequipment.
'

L _ , ,, . . , ,m ,. ,, -, , . . . - . . ~ . - . - -. - . - - - - - -



~

J ~ <__
'

i .' '- - 12 -- - -.--__.. _ __. L . .... ,._ |
'' **

,

* *
.

.
_ _ . _ . .

.

_ guidance to applicants on estab-ishing a QA program to reet 10 CFR 50 Appendix

B requirements.

\. ... ...~

ds noted in Table 3.2-1 Article XXX.1, all- components: of Lthe primary contnintent

ventilation system with= the eixception of the containment isolation valves and !

the penetration piping are[ designated as "II'' under the " Duality Assurance

Requirement" column. These components- have t.a judged to be important to

safety, but not safety-related. Criierion 1 of 10 CFR 50 Appendix A requires

a QA program be established and implemented in order to provide adequate

assurance that-such items will satisfactorily perform their safety functions.

As with safety-related items, the applicant determines the QA controls to be

applied to items important to safety in keeping with the required safety function.

Because of the lesser importance to safety of such items as compared to safety-

related items, no specific QA guidance has been. developed by the staff nor is,

the applicant requeste ' to describe the- QA controls 1to-be applied to such items

in the SAR _(except in the areas of fire protection and waste management). A

co.T.T,itment to meet Generi.1 Design Criterion 1 is all that is required.

.

This- graded aporoach to QA with heavy emphasis on the most important' items

(i.e.,, safety-related) and minimal emphasis on the remaining items provides

reasonable confidence that nuclear power plants can be designed, constructed,

and operated in a safe manner.

.

. - - - . _ _ _ _ _ _ . _ _ _ _ _ . - . _ . _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ -- --
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t Non confonnances t

4 .

The following information regarding QA control- for ,nonconformances was extracted
from the CECO 0A topical report.

.

Items which are nonconformin till be controlled to prevent their inadvertent
use or installation. Nonconforming items are identified, documented and

t

segregated for disposition, Technical evaluations will be made by qualified i,

personnel to detemine the disposition of nonconfoming iter.is. k' hen noncon-

forming items are 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, operability,'or maintainability.

Daring construction the Project Engineer has responsibility for resolution of
nonconformances. Each resolution will be approved by the Site Quality Assurance
Superintendent or designee at the construction site.

The CECO program covers all non -

conformance including those of contractors such as the 2ack Company, '

.

Construction deficiences involving. material or equipment. are' documented and-

reported to the Nuclear Regulatory Cormission and to CoTmonwealth executive
'

management.

9

The folicwing information regarding QA controls for nonconfcmances was extracted.
from the S&L QA topical report. '

-

Procurement specifications include provisions _ for the vendor to submit nonconfor-
t

mances together with their recommended disposition ("use-as-is," rework, or Lrepair)
'

to S&L for review and recommendation of disposition- to CECO.

. ., - ., . - , . - . - . -. . .- ,
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Quality Assurance for Comercial ':0ff-the-Shelf" Items

The quality assurance requirements for a_ safety-related item in accordance with
!

Appendix B to 10 CFR 50 to wnich 'an applicant commits are intended to provide
,

the necessary confidence that pie end item meets the applicable design criteria,

codes and standards, and regulatory requirements to assure that it can perform

its safety function.- The safety-related item would be subjected to disign-

control requirements (Criterion III of' Appendix B) including independent design

verification either by itself, depending upon its complexity, or as part of a
sys ten. The item may be identified as either special for nuclear application or

as a commercial "of f-the-shelf" item. For items produced specially for nuclear

application, the pertinent quality assurance requirements-are delineated in

purchase documents by the purchaser or its . agent for implementation by thq

supplier. Appropriate documentation (as required by Criterion VII of Appendix B)
'

is provided by the supplier to demonstrate conformance to the purchase document.
.

For co=ercial "off-the-shelf" items, have a safety related function which corprise

a portion of HVAC systems, it may not be practicable nor possible to impose special
,

quality assurance requirements c. the supplier. Therefore,theburdenog

demonstrating that the item meets requirements and will perf',rm its intended

safety function ther f alls on the purchaser who must perform special testing,

analysis and/or irispections (see SRP Section 17.1, Rev. 2, item 7B4, P.'17.1-16)

to assure that the item purchased is proper for.its safety related application,
u

The identification of commercial "off-the-shelf" iters and the special verification-

activities to be conducted by the purchaser are not specified by regulatory1

documents but are determined by the applicant.

o

_ . _ _ _ _ _ _ _ _ _ - _ .
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B. Applicable Codes and Stanc ds for Ducting and-Supports -
. v

For HVAC systems, there are.noO national; codes or industry standards
which provide specific requirements for- their overall <tesign,
' fabrication, or installation. The 'only nationa11 standard which .

addresses the design and construction of duct- systems in-a limited way -
is ANSI-N509, " Nucle r Power Plant Air Cleaning Units and Components".
ANSI N510 covers the functfonal system testing aspects. The' ANSI N509-
standard does not require specific material _ documentation.

Because there are.no national codes nor standards for HVAC systers which;
specify the documentation required, the documentation requirements 4

becometheresponsibilityoftheUtility-(oritsarchitect-engineer)to'- 4

define.

For LaSalle County Station 1 & 2, the architect-engineer, Sargent &
Lundy(S&L),_designspecification1forHVAC': work (J2590)-statesthat, '

. . . all appropriate documentation,-as 1reinaf ter specified,' or as .
requcted by applicable' code, standard -e,* criteria shall bet submitted

" The Specification further states:the minimum documentation....

iequti,ed and includes:

" a. Certified Material Test Report, _which shall inclu[e the actual-
results of all chemical analyses anCmechaniLal test required by.
the material: specifications."

The Sargent & Lundy Standard Specification for'HVAC duct work (Fonn 320)
requires specific materials to be used. The requirements for galvanized
duct work-is shown below. .- j

Material -Material Size Material- ' Coating ionType Speci :Designat

16-gauge and lighter A'STM A527 DASTM A525
Sheet Galvanized Steel M-gauce and heavier ASTM A526 G on

~ Hangers, and dipped
'

- 24" x 2h" x . " and _ ASTM.A527:Stiffeners, Carbon Steel, Hot
-ASTM A123snaller Grade M-1020

Supports Galvanized- 3" x 3" x h," & larger . ASTM A36
^ Bolts Galvanized Steel All - ASTM A307: ' ASTM A153'

$
1 Rivets

~

Galvanized Steel All ASTM A152
~

'

Co ri

Sheet Metal Galvanized Steel All. : ASTM A548 . Coating.
Screws

t

:.

As shown in the table, the material used for this. application'is no -
different from that used ir any industrial or commerical application.
Nuclear power plant galvanized duct work does not-have any additional-
canutacturing or. " exotic" material requirements. 'One hundred percent of
the HVAC ducting and supparts may be of commercial grade.

.

. _ . _ _ . .m__. --_
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C. Staff Requirements anJ SER; Ducting and Supports

The Standard Review Plan (NUREG-75/087 dated May 1980), to which LaSalle

wasreviewed,provMe,s,ajminimumamountof-guidelinespertainingystemspecifically to trIe design of HVAC systems. In Sectic ,3.2.2, S

Quality Group Classification" under the review procedures, the SRP_ lists
fluid systems important to safety for BWR plant and the list includes
"Ventilittion Systems for Areas such as Control Room and Engineered
Safety Features Rooms.". ,

IntheSRP(NUREG-0800datedJuly1981)Section3.9.2,"DynamicTesting
and Analysis of Systems, Components, and Equipment," the acceptance
criteria states that the " seismic analysis of all Category I systems, '
components, equipment, and their supports (including supports for
conduit and cable trays and ventilation ducts) should utilize either a
suitable dynamic analysis method or an equivalent, static load method, if
justified."

Tne staff in the LaSalle Safety Evaluation Report (HUREG-0519 dated
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 and 3.7.3 of the Standard Review Plan." (NUREG-75/087)
'

,

,1) HVAC Accessories (Environmental Qualificatien of Electrical(
, -

D.
Eculpment) |

1

Equipment which is used to perform a necessary safety function must be
capable of maintaining functional operability under. all service
conditions postulated to occur during its installed life for the time it ;.

i

is required to operate. This requirement, which is embodied in General
Design Criteria 1, 2, and 4 of Appendix A and Sections-Ill and ,XI of
Appendix B to 10 CFR Part 50, is applicable to equip .ent located insidei

as well as outside containment. More detailed guidance relating to the
rethods and procedures.for demonstrating the environmental qualification
of electrical equipment _ has been set forth in NUREG-0588, " Interim Staff'.

Position en Envirennental Oualification of_ Safety-Related Electrical
Eouipment," which supplerents IEEE Standard 323, and LRC Regulatory ;

Guides which endorse ancillary daughter standards (e.g. IEEE Stda. 317, !

334, 382, and 383. Commission l'emorandun and Order CLI-80-21 issued on
May 23, 1980 states that NUREG-0588 forms the requirements that license
applicants must reet regarding environmental qualification of safety- !

related electrical equipment in order to satisfy those aspects of 10 CFR
Part 50, Appendix A,' GDC 4 which relate to environmental qualification
of safety-related electrical equipment. The position contained in this
LUREG provides guidance on (1) how to establish environmental service-

conditions, (2) how to select methods which are considered appropriate
for qualifying equipment in different areas of the plant, and (3) other
areas such as margin, aging, and documentation.-
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The scope of the NRC staff's review included the list 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 equipment
which must function in order to prevent or mitigate the consequences of
a loss-of-coolant accident, or high or moderate energy lirs breaks,
inside or outside of containment, while subjected to the | 3rsh
environments associated wit,h these accidents, for equipment located in
areas that may be subjected to a harsh environment, the staff performed
an onsite examination of the equipment, an audityf 6f qualification
documentation, and a review of the applicant's submittals for
completeness and acceptability of systens and equipment, qualification
methods, and accident environments. The criteria described in.

NUREG-0588 form the basis for the staff evalua' tion of the adequacy of 'd

the applicant's qualification program.

The staff did not review and evaluate the environmental qualification 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
qualification was sent to all applicants by a April 20, 1982 letter frcm
D. Eisenhut.

~

Zack Company involvement with the purchase of environnentally qualified
electrical equipment has not been deter;ined.

12) HVAC Accessories -(Seismic, Fire) -

The staff's Seismic Qualification Review Team (SQRT) has reviewed
available information and made t site visit on = November 17 through 21,
1980 to confirm the extent to which the qualification of equipment, as
installed in LaSalle, reets current licensing criteria as described in
Sections 3.9.2 and 3.10.cf the Standard Review Plan. A-sample of
seismic Category 1 mechanical and electrical equipment, inclucing both
nuclear steam supply system and balance-of-plant. were selected for the.

site revievt. The review consisted of field cbservations of the actual
equipment configuration and its installation, followed by the review of
the corresponding test and/or analysis documents. The' sample did not
include items purchased by the Zack Co.

The staff's conclusion as reported in the SER was that an appropriate
qualification program has been defined-for the seismic Category I
mechanical and electrical equipment which will provide adequate
assurance that such equipment will function prcperly during and after
the excitation ~ from vibratory forces imposed by the safe shutdown
earthquake or hydrodynamic loads associated with discharges 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 which satisfied Appendix A of BTP _ASB 9.5-1 with
respect to apprev ng laboratory rating and are therefore acceptable.

.-
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III. RerevieMIof Ducting and Supports following Zack1 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, "Is the 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
possible variation in mater;ir? properties in. question (e.g. mechanical
strength) is small, then we ua reasonably conclude that the design is
adequate. The adequacy of design margin can be expressed in the form:-

desi n mar 9 n = ~ allowable stress
S

9 i calculated stress ,3A
-. - ,

For the components to be acceptable the design margin must be greater
than 1.0. The larger the value, the more design reargin is available.
If the design margin is less than 1.0, then the question arises, "Will -

the component fail?" In order to answer the question, it is_ necessary
to define what is meant by " failure". It is also important to
understand what the basis is for the allowable stress.

.It should be noted that Gere are no national codes or industry standards-
that control the overall design, fabrication, and installation of HVAC
systems. There exists an ANSI standard (N-509) which covers the design,
construction, and testing of nuclear power plant air' cleaning units and
cceponents. However, the limited scope- doesinot cover comfort heating,
air conditioning, or ventilation to achieve ordinary cooling objectives.

The ANSI N-509 standard provides e stress allowable for ducts equal .to
0.7 of the elastic limit. However, the standard also requries that
galvanized steel (ducts) be in accordance with ASTM A526 and A527 coated
to ASTM A525 G90 designation. The LaSalle design specification for HVAC-
galvanized ductwork is in agreement withge ANSI standard material rec.uire-The LaSelle design specification for HVAC materials' requires onlyments.
the use of commercial grade materials, it should be'noted that ASTM A526
and A527 does not require a mechanical strength test and no minimu , yield
stress is specified. Thus, the allowable stress and aesign margin canrot
be calculated without knowledge of the minimum yield stress value.

For LaSalle, Sargent & Lundy (S&L) selected a .value 'of 18 'ksi for en
allowable stress. Because the value is arbitrary, exceeding the-.
allowable value does not necessarily imply failure. The acceptability
of the 18 ksi value can be demonstrated through test data. U.S. Steel
developed typical raneg)of yield stress for three common grades cfgalvanized sheet metal as shown below.

Range of
ASTM Designation Minimum Yield Stress

A526(commercialquality) 35-50 ksi
A528(drawingquality) 25-38 ksi
A642 (drawing quality) 25-35 ksi

.

e n - t -wt'
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(For A507 material, AsnotedbyU.S. Steel,gyieldstresswouldbeequivalenttoA528).unless the galvanized sheet metal is ordered
with .a minimum strength specified, the sup;. lier cannot guarantee the

f
strength properties of the material. For sheet metal, formability is

; 99ertant, not s trength.

M should be noted that because of the inherent ductile nature of sheet
metal, exceeding the yield ptress will not lead to an innediate failure
(collapse)ofth( 3 rial. Thus, the allowable stress value of 18 ksi.o

used by S&L for ducting apbears to provide a minimum design margin of at
least an cdditional 50% of the allowable stress before initial yielding
occurs. -

The calculated stress for the ductfng must be iess than 18 ksi. In '
order to assure that the allowable stress-is not exceeded S&L had
evaluated all HVAC duct sizes applicable to LaSalle and determined the
optitnam span for spacing the supports. Thesupports'aredesignedto .

accommodate loads occurring in vertical and horizontal direct. s due to
dead weight and various dynamic load;ogs (earthquake, safety relief
valve discharge, and loss-of-coolant-accident loadings). The ducting-
was designed to remain in the rigid range and remain below the 18 ksi
stress ellowable. - was thus determined that a 14 ft span between'

c
; surports would be applicable for all ducting sizes to maintain a rigid

body assumptien. For must duct sizes the 14 f t. span would result in a
calculated stress significantly below the 18 ksi allowable, In the
actual installation, spans shorter than 14 ft, would result in even
smaller stresses in the ducting. .

Thus, even without quantifying the design margin it becomes obvious that
the design rethodology for the ducting is conservative and results in a
large design margin to failure.

For the HVAC supports, taSalle design specification requires the use
of ASTM A36 r.aterial. ASTM specification for A35 material requires
both a chemical and mech, ical strength test. The ASTM specification
requires a minimum of 36 ksi mininum yh ld stress.

For LaSalle, the HVAC supports were ]ualified by S&L_using a " load endf requency controlled design method''. The suports which remained in
the rigid range cf the dynamic responses spectra were qualified to an
allowable maximum stress of 12 ksi (1/3 Sy). For critical supports
which cculd be affected by the response spectra pt.ek eccelerations, an
allowable maximum stress value of 22 ksi (or abcut 0.6 Sy.for ASTM A36
material) wes used. Th ~ NRC staff ecceptance criteria is 1.2 Sy for
feulted laod conditions. Thus, it cen be concluded that a large design
margin to failure also exists in the HVAC supports.

TheLaSalledesignspecification(J2590)(3)requirestheuseofASTM
A575 Grade M-1020 meterial for HVAC stiffeners. The staff was concerned
that because several grades of A575 are available with lesser carbon
content (and th0s lesser strength) than Grade M-1020, we requested that,

the strength. properties of the lesser grades be determined to evaluate

_ _ _ -
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whether the design adequacy could have been compromised. ASTM A575
specification does not require a niechanical strength test. S&L obtained
typical test results from Northwestern Steel and Wire Company for the
various grades of A575 material. The values are shown in the table
below.

_ ASTM A575 Minimum Yield Strength
Grade MD08 34.0 ksi3
Grade M1010 35.7 ksi
Grade M1015 + 36.1 ksi
Grade M1020 37.2 ksi

ThestaffcalledNortgsternSteelandWireCompanyandtheabove
values were verified. Thus, it hppears that the lowest grade (M1008) '
of A575 material could exhibit strength properties 10's less than the
maximum yield strength required by the design specification.

The staff was also concerned with the structural requirements for the
HVAC system and whether a lesser quality bolt could have been used.
DurirC-the staff visit to Sargent & Lundy offices on July 27,1982,it
was determined that early in construction, the Zack Company had
requested to use " Huck" bolts (AISI C-1035 Carbon Steel)
typcial A307 bolts required by the design specification.(gther than theThe use of
Huck bolts would result in a more expedient installation of the HVAC

>

system. The bolts were used in the companion angle flanges which
connect the duct system together. St.L accepted the Huck bolts because

i

the bolts exhibited the same (or better) mechanica11 properties as the !

A307 bolts. For example, a 1/4 inch standard A307 bolt had a tensile istrength of 1900 lbs while a 1/4 inch Huck 21t had a 3000 lbs. tensile )strength. '

In the same vein, the use of commercial quality welding rod in lieu of
that which was specfied by Sargent and Lundy to fabricate thest carbon
materials would result in negligible loss of strength. '

I

The staff also questioned whether the design and materials were
different in the safety related HVAC systers than in the non-safety
grade systemse It was determined that for galvanized ductwork, the
materials used in safety related systems are identical to those used in
non-safety grade systems. The HVAC system design is identical with
respect to tsterial sizes, stiffener spacing, and support spans (except
in the service building where the support spans were allowed to be
greaterthan14ft.) The only apparent design difference is the ducting
flange joint connection. The use of a slip joint (or lock joint) was
allowed for the HVAC systems that were not safety related.

In sur.T.ary, the overall conservative design procedures used in the
LaSalle plant for the the HVAC ducting and supports appears to have
provide adequate design nargin to compensate for the variability of the
material properties in question. The conclusion is based on the
resulting strength properties of typical test samples from independent

.

m_m__ -_____--m--_-_--- u
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steel fabricators. The actual mechanical strength properties of the
material installed in the LaSalle plant by Zack Company could be less
than those used in this report. Tae results of the physical testing
program being conducted by Region til are expected to further quantify ,

this fact. '

If further review of additional non-comfomance reports, questionable
welder qualifications or tnst results cast serious doubts about the '

strength properties for a specific material, weld or component, then
additional testing, volumetric examination or replacement may be
required,

tiote: A telephone call to Region 111(7-31) indicates that test results- '

confirm +he acceptability of the materials tested. '

References for Section Ill:
'

(1) Telecon with Mr. Raymond Phillips (U.S. Steel) and D. Tereo (USt4RC)
on 7/28/82.

(2) " Load and Frequency Controlled Design", by F. L. Cho and A. E.
Meligi(Sargent&Lundy). Paper presented at 1980 Pressure Vessel
and Piping Technology Conference.

(3) Sargent&Lundy,"DesignSpecification(J2%o)forLaSalleCounty
Station 1 & 2 HVAC work."

'

(4) TelconwithMr.J.Shinville(fiortnwesternSteelandWireCompany)
and D. Tereo (USl;RC) on 7/28/82.

(S) TripReportdated7/30/82',D.TeraotoR.Bosnak'(Appendedto
report, Appendix 2).-

.
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References for Section 1: !*

1. 10 CFR Part 50, Appendix A, General Design Criterf.on 1 " Quality Standards

and Records."

2. 10 CFR Part 50, Appendix A, General Design Criterion 2 " Design Bates for !
)

Protection Against Natural PN w na." |
^

3, 10 CFR Part 50, Appendix A. c ; Design Criterion 4. " Environmental i
i

'

|and Missile Design Bases." > - ,.

4 10 CTR Part 50, Appendix A, General Design Criterion 5. " Sharing of Structures,

Systems,-and Components."

5, 10 CFR Part 50, Appendix A, General Design Criteria 19. " Control Room."

6. Regulatory Guide 1.13 " Fuel Storage facility Design Basis."

7. Regulatory Guide 1.26. " Quality Group Clas.ifications and Standards for

Water , Steam , and Radioactive 4'aste-Containing Cortponents of Nuclear

Power Flants."

8. Regulatory Guide 1.29, " Seismic * Design Classification."-

9. Regulatory Guide 1.117. " Tornado Design Classification."

10. Standard Review Plan (NUREG-75/087) Section 9.4.1, " Control Room Area

Ventilation System."

11. Standard Review Plan (NUREG-75/087) Section 9.4.2. " Spent Puel Pool Area

Ventilation System."

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

Teature Ventilation System."
'

13. NUREG/CR-OSSO." Enhancement of On-Site Emergency Olesel Generator. Reliability."

. .
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MEMORA!;DUM FOR: R. J. Bosnak, Chief, MEB, DE -

THRU: JM H. L. Brammer, Section Leader, MEB, DE

FROM: D. Tereo.,MEB, DE

SUBJECT: TRIP REPORT FOR REVIEW OF LASALLE
HVAC SYSTEM DESIGN

HVAC Meeting at Region 111 '''- '

On July 26, 1982, the applicant for the teSalle County Station 1 & 2
(Commonwealth Edison Company) and its architect-engineer (Sargent &
Lundy) met with the NRC staff at the Region 111 offices in Glen Ellyn, .

Illinois to discuss the safety implications of the allegations
concerning deficiencies in the quality assurance of the Zack Company
and, specifically, the effect on the HVAC system ductwork and support
design. The major questions and con crns focused on by the staff were:

1) How were the specifications developed for the HVAC system (ductwork
andsupports)?

2) Whet is the significance of using materials which cannot be
determined to conform to their specificat. ions?

3) What is the Sargent & Lundy role in resolving non-conformance
'reports (tiCR)?

Sergent & Lundy (S&L) stated that the safety-related ducting for HVAC
systems are composed of galvanized sheet material required to meet the
specifications of ASTM A526 (14 gauge and heavier) or ASTM A527 (16
gauge and lighter). S&L further stated that there are no national codes
nor standards pertaining to the overall design, fabrication, or*
installation cf HVAC systems. There is only an Af4SI-N509 standard which
pertains to air cleaning systems and it requires the use of A526 and
A527 material for galvanized steel ducts and the use of A36 material for
structural shapes. The S&L design specification (J2590) is in agreement
with the A!;S1 material requirements.

The S&L design specification (J2590) required the results of all
chemical analyses and mechanical tests as required by the material
specification. The NCR's centered around the lack of documentations-
[ certified material test reports (CMTR) and certification of conformance
(CofC)). For galvanized sheet metal (A526 and A527), the ASTM
specification only requires a chemical test and does not require
rrechanical strength tests. S&L stated that the ducting was designed to
a meximum allowable stress value of 18 ksi and that there was a large
design margin available.

.
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Similarly, for the structural stiffeners and supports, the S&L design
specification required the use of ASTM A575 Grade M-1020 and ASTM A-36,
respectively. A 575 (M-1020) only requires a chemical test not a
mechanical test. A-36 requires;both a chemical and:a mechanical test.
S&L stated that the' support member, were conservatively _ designed with a-
large design margin and that, generally, the weld was the weakest. point
in the support design (not the structural member). That is, .the weld-
would fail before the str3ctural member.
Sargent & Lundy.further s,tated that the materials required by the S&L=
specification were not high-strength low alloy steel materials but were
from the family of steels normally classified as " carbon steel". ~ Within
that family, there was no lesser quality material that could have.been
substituted with significantly lesser strength properties. '

The staff caucassed for a few minutes-and had two major concerns that
required further &ction. The staff wanted to-determine'how much design
margin existed in the HVAC system supports and ducting. The staff
decided to audit the S&L calculations for the HVAC system. design-the
next day. Secondly, the staff had a concern reoarding the strength of
ASTM A575 material used for stiffeners. Because A575 material is -

-

available with different carbon content and.in some cases, Grades
M-1010 and M-1015 with-lesser carbon content were used instead of
M-1020, the staff wanted to know the differences .in mechanical strength-

for the different grades of A575 material. The applicant (and S&L)
agreed to provide this informa.lon.

.

HVAC Meeting at Sargent & Lundy

On July 27, 1982, I met with the architect-enoin'eer (Sargent & Lundy)
for the laSalle 1 & 2 plant at~ their' offices in Chicago, Illinois. The
purpose of the visit was to review the design calculations for the
LaSalle 1 &.2 HVAC System as agreed upon at the previous day's meetings
held at the pegion !!! offices. The list cif attendees is included as
Attachment A.

In the morning, we discussed the. design methodology used by Sargent &
Lundy(ComponentQualificationDivision)toreassesstheHVACducting '

and supports. The reassessment of the HVAC supports was performed to
qualify the supports to the LaSalle hydrodynamic leads.- The supports
were requalified using the load.and frequency controlled.designxethod
as presented in-Attachment B. The-supports which remained in the rigid '

allowable maximum stress of-12,000 psi. (1/3 Sy))' for the critical' range (beyond the peaks in the response spectra were qualified to an-
.

supports which ceuld be affected by.the- dynamic response spectra peaks,
an . allowable maximum stress value of 22,000 psi (0.6 Sy. for ASTM-A36)

.
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was used. I reviewed the HVAC calculation ,2 for qualifying the typical1

support details and the critical supports (non-rigid).. I randomly
selected three calculations to determine whether the methodology was-
appropriate. The calculations appeared to be acceptable.

In general, it appears that the HVAC supports have a large design margin
as stated by S&L previously. In performing the reassessment for
hydrodynamic loads, S&L found supports in which the allowable stress was-
exceeded, however, the sup ort was reinforced as needed and requalified.

Wealso-discussedthededgnproceduresusedbyS&Linreassessingthe
ducting sheet metal. S&L evaluated all duct sizes and determined the
optimum span for the spacing of seismic supports. In order for the
ducting to remain in the rigid range and within the 18,000 )si! stress .,
allowable. S&L used a. maximum allowable span of 14 feet. T1e 14 feet
maximum span was selected to encompass all duct sizes in order.to-
maintain a rigid' body asst.mption for the ducting. The methodology
appears to be reasonable and' acceptable.

Sargent & Lundy provided me with.the previously requested material-
strength valt.es for the various grades of A575 material. The yield
stresses were obta'ned from Northwestern Steel and Wire Company. The
values are as follows:

^

ASTM A575 Maximum Yield- Strength

Grade M1008 34.0 ksi-
M1010 35.7'ksi
M1015 36.1 ksi
M1020 37.2 ksi-.,

Thus, it appears that the lowest grade (M1008) could be approximately
10% weaker than the S&L design specification cequirement (M1020).

We also discussed the design and materialidifferences between the' safety
related HVAC system and the HVAC system that are not safety-related.
S&L stated that the materials used for galvanized ductwork is the same
regardless of its . safety.. class. The design is identical with respect to- '

.

4 '%nalysis of HVAC Seismic Hangers in Auxiliary Building - LaSalle- '

County Station - 1. Supplement to Phase I: and Phase 11: dated 7/23/,80.--
(EMD-024713) .

2.Same title as above (Phase 11) dated 7/25/81. L(EMD-020798)

.
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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 :
design differences appears to be in the ducting _ flange joint-connection. '

The use~of a slip 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. j
requested to use " Huck" bolts rather than the A307 bolts required by the '

S&L specification.- The use)of Huck bolts (AISI C-1035 Carbon Steel) ;

wouldresultinamoreefffcientinstallationofthebolts. S&L i
accepted _the Huck bolts because the bolts exhibited the same (or better) :properties than A307 bolts.1 For example, a 1 -inch-A307 bolt'had'a- '

tensile strength of 1900 lbs. while a i _ inch Huck bolt had a 3000 lbs.
tensile strength. . > 8- !

In summary, the overall design _ methodology used for the requalification
of the'HVAC ducting and. supports appears to result'in,a conservative

_

,

' design,- thus providing an adequate design margin.- However,:the actual '

margin to failure:is. dependent on the mechanical strength of material.
The possible: tolerances in the expected property values- for material--
where the ASTM ~ specification does not require mechanical. testing will-

,

be addressed separately by MTEB..
'

,

<

D. Terao-
Mechanical Engineering- Branch *

,

Division of. Engineering
'

cc: R. Vollmer, DE
J. Knight, DE ,

A. Bournia, DL'
C. Norelius, RIII
R. Lanksbury, RIII

,

C. Sellers, DE- '
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Mf4p,ANDUM FOR: J. E. Foster Acting Director, Office of Investigation,
Region III

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, I 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 ny August 16, 1982 memorandum

for James Fitzgerald, which is enclosed. If you have any questions on

this matter, please contact me.

J'Y cn

A. Bert Davis
Deputy Regional Administrator

Enclosure: As stated
i

cc w/ enclosure: R. L. Spessard '

C. E. Nore11us
1. N.-Jackiw
R. D. Lanksbury
R. D. Walker

&b
4-fdl>=f_ j/A - p -~-

h , ( ,,,

/D



MM .i.
~

f: t,

6 / 'v . , NUCL LMi REGUL ATORY COMMISSION**

k HlGIONill' *

k d J' '' / 799 hooLt VIL1 hoAD
g'' * b 4 / ,

GL E N E LL YN. Ilt lN0lS 001374

(D g
*

=...*
August 16, 1982 g V

!

*

MEMORANDUM FOR: James Fitrgerald, Director, Office of Investigation
'

FROH: A. Bert Davis, Deputy Regional Administrator, Region 111

SUBJECT: TELEpl10NE CALL FROM MYRON CllERRY CONCgRNINC

ZACK INVES'.*ICATION

This memorandum vill confirm our telephone conversation of APgust 12, 1982.

Mr. Myron Cherry called Mr. Keppler and talked to me in his absence
concerning the Zack Investigation. lie stated that he was representing'

Mr. Ilovard and Ms. Marello who were discharged by Zack. Mr. Cherry believes
these people were discharged becaust they brought forth infonnation to the
NRC. lie believes that the intent of the Atomic Energy Act is to protect
individuale who take such action. 11e 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 Zack
Corpora t ic,.t . 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. Ilovard
and Ms. Marello were discharged, lie indicated that if the NRC did not pursue

this investigation vigorously he would involve appropriate NRC personnel
personally in a law suit, 11e stated that government officials who did not
perform their duties in a responsible manner could be personally sued.,

As agreed in our telephone conversation, you will consider this matter,
determinc whether the requested investigation will be pursued, and let me
know the results so I may pass the information on to Mt.. Cherry.

.

For your information, I have discussnd this matter with Mr. Stephen Burns.
ELD, and he participated in the second telephone conversation with Mr. Cherry
and me when 1 told Mr. Cherry his request was under consideration. Since
Mr. Cherry also indicated that he intendeo to call Commissioner Gilinsky on
this matter I have also briefed Mr. William Manning, Commissioner Gilinsky's
legal assistant.

Also, Mr. Cherry stated that he was concerned that the NRC permitted-
subcontractors such as Zack to hire unqualified people such as Howard and
Marello for ' work in their quality. assurance / quality control organization.
He further stated that he believed Howard and Mare 11o's replacement were
equally as unqualified as Howard and Harello to perform these duties. 'l -

intend to pursue this matter with the Region IV Vendor Inspection Branch to
determine appropriate NRC action with regard to the ' qualifications of these
people.

# - [
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During the conversation Mr. Cherry also indicated that the NRC should take >

action to shut down Zack and the Utilities that used Zack materials in their
,
'

heating, ventilating, and air conditioning systems. I informed him that our
investigation was in progress and appropriate actions would be taken at the .

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

problems and investigation,,

If you have any questions on this matter, please feel free to contact me.,

'
1 m

|
A. Bert Davis
Deputy Regional Administrator-

cc: S. Burns ELD
' J. Collinn, RIV

C. Horelius, Rill
'

i R. Spessard, R111 ,

1. Jackiv, R111
J. Foster, R111
C. Well, R111-
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