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Iowa ErLecTrIC LiIGHT AND POWER COMPANY

General Qffice : 33 ]
CEDAR RapriDs.lowa 50

June 6, 1978

3

Lee Liv _7q. L3 =1 -
VICE PRESIDENT ~ ENGINEERING IE-78-821 - 2 I”
hailNd ey

Tl — TaRD l‘
BRI S I

S £ !
. . Y 't
Mr. Edson G. Case, Acting Director A = 2
Office of Nuclear Reactor Regulation 2 =2
U.S. Nuclear Regulatory Commission -8 v 5
Washington, D.C. 20555 v s =

Dear Mr. Case:

A report was submitted to you by Iowa Electric on
October 13, 1978 entitled, "Design and Safety Evaluation for
Replacement of Spent Fuel Racks" for the Duane Arnold Energy
Center.

The intent of this letter is to correct an error in Section
4.3.6 on page 16. On Tine three from the top of the page the word
"mechanical" is being changed to "electrical" by this revision.

Three signed and notarized originals and 37 copies- are
transmitted herewith.

This submittal consisting of the foregoing letter and
enclosure hereto is true and accurate to the best of my knowledge and
belief.

IOWA ELECTRIC LIGHT AND POWER COMPANY

LL/RFS/gan Lee Liu
Senior Vice President, Engineering

Attach.
cc: R. Salmon ~Subscribed and Sworn to before me on
D. Arnold this /%< _ day of June

R. Lowenstein
R. Clark (NRC)

L. Root O ,

File J-81d 5;&44 Mﬂ
Notary&?ﬁb11c in and for the State of
Iowa

- - T ~

Jean R. Smith

: 7:31/;.:.’:-001~ NOTARY PUBLIC

STATE OF IOWA

Commission Expires
September 30, 1978

Woé;.\@%
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. Dropped Shipping Cask

The shipping cask pool is physically separated from

the spent fuel pool, Crane movement is restricted

by electrical stops to the area around the cask -
loading area. This precludes a cask tip or drop

into -the spent fuel pool.

A postulated cask drop into the shipping cask pool
was calculated to penetrate the cask pool bottom
in the FSAR. As stated in the Staff SER, as ahmended,
this item is to be resolved in a manner satisfactory
to the Regulatory Staff prior to the first refueling

operation requiring movement of a shipping cask. o

Pool Interface Loads

A structural analysis was made to establish the
maximum load carrying capacity of the existing spent
fuel pool. This analysis was based on the actual
material strength and latest ACI code requirements
(ACI 318-71). A compressive concrete strength of

7400 psi and a yield strength of reinforcing steel
of 65,700 psi, as determined from laboratory test
reports were used. The results of the analysis
indicated that the maximum live load (including the
associated earthquake loading from fuel rack and

-+ fuel elements) should not exceed 2.56 x 106 1bs.

Rack leg vertical gap forces were computed for each
time step of the analysis. These loads were used
to determine the bearing and punching shear stress
in the reinforced concrete floor. The allowable
stresses are defined by: Section 1.10, Alternative
Design Method, of American Concrete Institute
Building Code Requirements for Reinforced Concrete
(ACI 318-71). As described in the Commentary to
the Code, this section carries forward the working
stress design method of ACI 318-63. Under dynamic
impact loads, a factor of 1.25 is applied to allow-
able compressive stress. Information supporting
use of this factor is from a publication entitled
"Structural Analysis and Design of Nuclear Plant
Facilities", prepared by the Committee on Nuclear
Structures and Materials of the Structural Division
of the American Society of Civil Engineers.

‘The overall floor load was checked taking the force

in the floor spring "Kf" on Figure 4-2 and calculating
a total for all the racks by a SRSS technigue. This
load, 2.04 x 106 lbs, was compared against the floor
slab capacity of 2.56 x 106 1bs. '

-16-
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E | RE: HA@PQHEQ REQUIRE@E%TS FOR OPERATING REACTGRS

Ve are enclosing a document entxtleé, “ﬁanpewek Reguirements for

Operating Reactors.” :Eeaarg,using the bases given in thiéféﬂcumént for
a]]owingfthe sb@;ingncf dutiéé’te megi minimum:staffing geqairements'far
fire br}gaées at nuc?ggr power p\ants; ‘This is*beiﬁg provided fo? your
i gufdaéce 1nﬁéeeting ﬁ%glreqyjrements in this 5€éa. . |
| | Sincerely,

Original Signed by
Victor L. Stello

- Victor Stello, dJdr., ﬂifecter
“Division of Operating Reacters
Office. of ﬂuc?ear Reactor Regulatven

Enclosure: :
Manpower Requirements for
Operating Reactors

cc wiencl:
See next page
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cc:

Mr. Robert Lowenstein, Esquire
Harold F. Reijs, Esquire

Lowenstein, Newman, Reis and Axelrad
1025 Connecticut Avenue, N. W. '
Washington, D. C.” 20036

- Cedar Rapids Public Library
426 Third Avenue, S. L. :
Cedar Rapids, Iowa 52401




MANF&ER REQUIREMENTS FCR OPEPATINGQACTORS

The NRC has established reairements for personnel at operating
reactors for purposes of plant operation, industrial security, and
fire fighting. The following discussion considers the extent to
which plant personnel assigned to either plant operation or security
may also be temporarily allowed to man a fire brigade in the event
of a fire for a single unit facility and sets forth é&n acceptable
sharing scheme for operating reactors.

Summary of Manpower Reauirements

1. Fire Brigade: The staff has concluded that the minimum size
of the fire brigade shift should be five persons unless a
specific site evaluation has been completed and some other
number justified. The five-man team would consist of one
leader and four fire fighters and would be expected to
provide defense against the fire for an initial 30-minute
period. See Attachment A for the basis for the need for a
five-man fire brigade.

2. Plant Operation: Standard Review Plan Section 13.1.2 requires
that for a station having one licensed unit, each shiTt crew
should have.at least three persons at all times, plus two
additional perscns when the unit is operating. For ease of
reference, Attachment B contains a copy of this SRP.

3.  Plant Security: The requirements for a guard force are outlined
in 10 CER Part 73.55. In the course of the staff's review of
preposed security plans, a required minimum security response
force will be established for each specific site. ' In addition
to the response team, two additional members of the security
force will be required to continuously man the Central Alarm
Station (CAS) and Secondary Alarm Station (SAS). It is expected
that many facilities will have a security organization with
greater numbers of personnel than the minimum number assumed
for purposes of discussion in this paper.

The NRC staff has aiven consideration to the appropriateness of per-
mitting a limited degree of sharing to satisfy the reguirements of
plant cneration, security and fire protecticn and has concluded that,
(1) subject tc certain site and piant specific conditions, the fire
brigade staffing cculd generally be arovided through cperations and
security personnel, and (2) the requirements for operators and the
security. force should remain uncompromised. Until a site specific
review is completed, the following indicates the interim distribution
and justification for these duel assignments, and therefore our interim
minimum requirements for a typical presently operating commercial
single unit facility. The otaff believer that manpowsr for the Tire
brigade for muiti-unit facilities is ndi now 3 protizm cuczuse oF (the
larger numbers of paople cenerally present at the sites. Situations
which do pose problems will be reviewed on a case-by-case basis.
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Plant Operation: The staff has concluded that for most events

at a single unit nuclear facility, a minimum of three operators
should be available to place the reactor in a safe condition.

The two additional operators required to be available at the
nuclear facility are generally required to be present to perform
routine jobs which can be interrupted to accomodate unusual
situations that may arise. That is, there is the potential for
the remaining two members of the operating crew'to assume other
short-term duties such as fire fighting. In light of the original
rationale for providing extra plant operators to cope with off-
normal conditions, it appears justified to rely on these personnel
for t-is functien. The staff reccmmends that one of the two
opcraters assigned to the fire brigade should be designated as
leader of the fire brigade in view of his background in plant
operations and overall familiarity with the plant. In this, regard,
the shift supervisor should not be the fire brigade leader .
because his presence is necessary elsewhere if fires occur in
certain critical areas of the plant.

Plant Securitv: In the event of a fire, a contingency p1an.and
procedurzs wiil be used in deploying the security organization

to assure that an appropriate level of physical protection is
maintained during the event. The staff has determined that it

is possible in the planning for site response to a fire, to assign

a Inaximum of three members of the security organization to serve

on the fire brigade and still provide an acceptablie level of pnysvca1
protection. While certain security posts must be manngd con§1nuous1y
(e.g., CAS, SAS), the personnel in other assignments, including the
respense force, could be temporarily (i.e., 30 minutes) essigned to
the fire brigace. In judging the merits of this allowance the
underlying guestion is whether the minimum security force strength
must be maintained continucusly in the event of a plant emergency
such as & fire. Further examination of this issue leads to two
potential raticnales for reaching an affirmative decision. First,
could there bz a causal ccnnection between a fire and the security
threat? Seccnd, are there compelling policy reasons to postulate

a simultaneous threat and fire?

The first potential rationale would only be credible if, (1) the

insider {posed as part of the threat definition) was an active
participent in an assault and started a fire coincident with the
attack on trc plant or, (Z) a diversionary fire was started by an
attack force somewhere external to the plant itself where no
equ’ipment reoguired for sate shutdown is located. The role of

the insider will be discussed first. While 73.5% assigns an active
status to the insider, the rule also requires that measures be
implemented to contain his activities and thereby reduce his
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effectiveness. At present, these measures include background
checks on plant employees, limited access to vital plant areas,
badging systems and the two-man rule. Here, limited access

means that oniy designated employees are allowed in vital areas
and that their entry is controlled by either conventional locks
or card-key systems. Also, if separate trains of safety equip-
ment are involved, then either compartmentalization or the two-
man rule is required. These measures to contain the insider are
presently being implemented and will provide assurance that people
of questionable reliability would not be able to gain employee
status at a nuclear plant and should they become an employee

with unescortad access, siagnificant restraints would be inter-
posed on the ability of such a person to carry out extensive
demage to plant vital areas. Recognizing that additional
safequards may still be appropriate, the staff has recommended

to the Commission that plant personnel also be required to obtain
an NRC security clearance. The staff believes that the attendant
background investigation associated with a clearance, in con-
junction with the other 73.55 measures, will provide & high
degree of assurance that plant personnel will not attempt to

take an active sabotage role. If the clearance rule is adopted
the staff believes some of the measures, such as the two-man
rule, designed to contain the insider can be relaxed. Thus,
there dces not now appear to be a reasonably credible causative
relationship between a fire intentionally set by an insider

and the postulated external security threat. For the case of
diversionary fires set external to the plant itself, adequate
security forces can still be maintained by allowing only part

of the fire brigade to respond while both fire fighters and security

force armed responders maintain a high degree of alertness for
a possible real attack somewhere else on the plant. Thus, the
effective number of armed responders required by 73.55 can be
maintained for external diversionary fires.

The second potential rationale concerns whether a serious,
spontaneous fire should be postulated coincident with an external
security thrsat zs a design basis. In evaluating such a reguire-
ment it is useful to consider the 1ikelihood of occurrence of
this combination of events. While it is difficult to quantify
the probability of the 73,35 threat, it is generaily accepted
that it is small, ccmparable probably to other design basis type

" events. The probability of a fire which is spontaneous and

located in or in close proximity to a vital area of the plant

and is sericus enough to pose a significant safety concern is

also small. It would appear, therefore, that the randem coincidence
of these two unlikely events would be sufficiently small to not




require protection against their simultaneous occurrence, In

addition, it should be noted that the short time period (30 minutes)
for which several members of the security force would be dedicated

to the fire brigade would further reduce the likelihood of coincidence.

As neither of the two potential rationales appear to preclude the
use of members of the security force in the event of a fire the
staff has concluded that the short assignment of security personnel
from the armed response force or other available security personnel
to the fire brigade under these conditions would be acceptable.

To ensure a timely and effective response toafire, while still
preserving a flexible security response, the staff believes that

the fire brigade should operate in the following manner. In the
event of an internal fire, all five members of the fire brigade
should be dispatched to the scene of the fire to assess the nature
and seriousness of the fire. Simultaneously, the plant security
force should be actively evaluating the possibility of any security
threat to the plent and taking any actions which are necessary to
countar that threat. For external fires, a lesser number than

the five-man brigace sheculd respond for assessment and fire fighting.
As the overall plant situation becomes apparent it would be expected
that the most effective distribution of manpower between plant
operations, security and fire arotection would be mede, allowing

a balanced utilization of manpower rescurces until offsite assistance
becomes available. The manpower pool provided by the plant operations
personnel and security force are adeguate to respond to the
occurrence of a dasign basis fire or a security threat equivalent

to the 73.55 performance requirements. It is also recocnized that
other, more liksly combinaticns of postulated fires and security
threats of a lesser magnitude than the design basis, could be
considered. While the probabilities of these higher likelihood
events may be sufficient to warrant protecting against them in
combination, the manpower requirements required to cope with each
event vould be similarly reduced thereby allowing adequate coverage
by plant personnel. :

Conclusion

The staff believes that it would be reasonable to allow 2 1imited
arount of sharinc of plant personnel in satisfying the requiremaents
of plant operation, security, and fire protection. An acceptzble
sharing scheme would entzil reliance on two plant operators and
three members of the security organization to constitute the fire
brigade. Sinca availability of the fu11 fire brigade would only



be required for fires with potential for serious damage, actual
distribution of plant personnel during a plant emergency would be
governed by the exigencies of the situation. Of course, all personnel
assigned to the fire brigade would have to fulfill all applicable
training requirements. It should also be recognized that the
diversion of pzrsonnel to the fire brigade would be of shert duration
and that substantial additional offsite assistance would be forthcoming
in accordance with the emergency and contingency plan developed

for each facility. In evaluating licensee proposals for manpower
sharing due consideration will also have to be made of unique

facility characteristics, such as terrain and plant lay-out, as

well as the overall strengths of the licensee's fire and: security
plans. Minimum protection levels in either area could preclude

the sharing of manpower.
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staff Pesitiaon |

Minimum Fire Brigade Shift Size

INTRODUCTION

Nuclcar power plants depend on the response of an onsite fire brigade
for d-fense cgainst tne effacts of fire on plant safe shutdown
capesilities. In scme arees, actions by the fire brigade are the
only ieans of fire suppression. In other areas, that are protected

by currectiy desinned sutcmatic detzcticn and suppression systems,
manual fire fighting efforts are gead to extinguish: (1) fires too.
small to actuate ine autcmatic system; (2) well developed fires if the
autcmaiic system fails 10 functions and (3) fires that are not completeiy
controlled by the automatic system. Thus, an adequate fire brigade is
essential to fulfill the defense in depth requirements which protect

safe shutdown systems from +ne effects cf fires and their related

combusticn by-procucts.

There are a numper of facters that should be considered in establishing
the minimum fire brigade chift size. They include:

plant cecmetry end size;

cuantity and quality of detection and suppressicn systems;
{ire fighting strategics for postulated fires;

firc brigade training;

fire brigede eguizment; end

fire brig sucnlemants by plant nersonnel and local fire

é
depar<ment{s).
In &)l plants, the majority of postulated fires are in enclosed window-

less ctructures. In such areas, the woriking environment of the brigace
crezted by thc heat and smoke buildup within the enclosure, will require

(

i
i
{
\

tn it

the uze of self-containead brezthing apparatus, snoke ventilation equipment,

[=g %

and a psrsonnel replacement capability.

performed for all fires, i.e., command brigade
actions, inform plent management, fire suppressicn, ventilation control,

provide extra equipment, and account for possib1e'injuries. Until a site

specific review can e completed, an ipterim minimum fire brigade size
of five persons has been established. This brigads size should provide
a minimum working number of perscnnel toO dezl with those postulated

fires in a typical presently operating cormercial nuclear power station.

Certain functions rust be
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7f the brigadz is composed of a smaller number of personnel, the fire
atiack may be stonped whenever new equ1pn°nt is needed or a person is¢
injured or rat1gued. e note that in the career fire service, the

ninimum engine comnany manning considered to be effective for an initial
attack on.a fire is also five, 1nc1ud1ng one off1cer and four team members.

1t is assumed for the purposes of this position that brigade training
and equipment is adequate and that a backup capability of trained
individuals exist whether through plant personnel call back or from
the local fire department.

PCSITICH! .
- 1. The minimum fire b*inada chift size should be justified by an analysis
; of the plant specific factors stated above for the plant, after
modificaticas are ccnléte.

2. In the interim, the minimum fire brigade shift size shall be five
persons., These perscns shall be fully qualified to perform their
assignod responsibility, and shail incluce:

Cne Suneyviser -~ This individual must have fire tactics training.
He will assume all command responsibilities for fighting the fire.
During plant emercancies, the brigade supervisor should not have
cther rasponsibilities that would detract from his full attention
being cevoted to the fire. This superviscr should nct be actively
engzgrd in the fighting of the fire. His total function should be
to survsy the fire areiz, ccmranc the brigade, and keep the upper

levels of plant manacement infcrmed.

Two Hose Yen -~ A 1.5 inch fire hose being handled within a window-
Tess cnclacure would require two trained individuals. The two

team members are required to physically handle the active hose line
and to protect eachi other while in the adverse environment of the

fire.

. Two Additional Tzam “emrers - One of these individuals would be
FEGJ?':: c o supnly iillec air cylinders to the fire fighting

- members of the brigzde and the second to estadblish cmeke ventilation
and aid in r1111ng ihe 3ir cylinder, These two individuals would
also act 3s the first backup ¢ the engegesd team.
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ATTACHYWAENT B
a
Assignments of personnel meeting ANSI N18.1-1971 qualifications, Section 4.3.1 or
Section 4.5.1, should be made to onsite shift operatina creus in numbers not less

o o C

than the following: ;
For a station having one lizensed unit, each shift crew should have at least three
persons at all times, pius two additional persons when the unit i operating.

For a multi-unit station, each shift crew shoulc have at least three persons per

! ’ —

-— e -

licensed unit at all times, plus one additional perscn per operating unit. ‘_J

Dperator license gualifications of persons assigned to operating shift crews

should be as foliows:

(1) A license2 senjor operatcr who is also a member of the station supervwsory
staff should be onsite at all times when at least one unit is loaced with
fuel. _

(2) For ary station with more than one rezcter containing fuei, (1) the number
of licensec sanior operators onsite at all times shouic¢ not be less than the
‘number of control rooms from which the fuelec units 3re monitored, and
(2) the number of licensec senior operaiors shoulc nct be less than the
number of reactors operating. '

(2) For each reactor containing fuel, there should be at least one licensed
operator in the contrei room at all times. Shift crew compesitions should
be specifiec such that-tnis condition car de satisfied indegendently of
licensed senior ozera2tors assicned to shift crews o meet the criteria of
(1) an< (2 above.

(4) For e2ck contro) room from which one or more reactc's are in operaticn, an
additiona® cperator shoulg be onsite and availadle tc serve as relief
operator for that cortrc} rocm. Shift crew compeositions should be specified
such that this condition can be satisfies independentiy ¢¢ (1), (2), and
(), ang for easr such contrel room.

Raciation protesticr cuaiifications of at Ye2s% ORE Derson On each operating

shife should be as follews:

The managemert of each station having one or more units containing fuel should

Y

eitrer, (1) qualify anc cesignate 2% leze: one memser of eacn shifl gperating

crew to imslerent radiziion protection proteiures, including routine or

0
special radiation surveys using portatle radiztion detesters, use of protet-:
£

tive barriers 272 signy, use OF 2lothing and breething 2lfaratus,
performancs 0f cantamination suyrveys, checss on radiatior moritors, anc limits
.

of expcsure ratzs ang acfumulated cose. of {2 25sig~ 2 he2iih phy

"

ics te:rr1~~>'
te esch shife, such 2ssignment to D€ In addition to those as<\~nec 0 shift

operating crews in accgrdarce with (2) and {b) above.

te asrevts of tho arazs coversl . RIS review f

de by the revienz~ on eeln Cese¢. The jugjment on the are2s Lo e giver aitentior curing

13.1.2-3



[GENTRAT FILES
MAY 24 1978

Docket No. 50-331

. lowa Electric Light and Power Company
ATTN: Mr., Duane Arnold
President
IE Towers
P. 0. Box 351 |
Cedar Rapids, IA 52406 e

Gentlemen:

This letter is to confirm with you the cancellation of our previous
schedule for meeting with you and your staff on May 24, 1978 and to
confirm rescheduling this mweeting to 10:00 a.m., on June 27, 1978,
at the Iowa Electric corporate office.

The purpose of the meeting will be to review with you the status of
the matters related to management controls that were addressed at a A
previous meeting held on October 19, 1976. It is requested that you ‘
be prepared to present the status of your corrective measures including

your evaluation of their overall affect on the operation of Duane

Arnold Energy Center. Time will also be available for discussion of

any additional items that are of interest to you or your staff.

If you have any questions regarding the meetlng or agenda, we v111
gladly discuss them with you.

Sincerely,

James G Kepplet
Director

cc: Mr. E. L. Hammond,
Chief Engineer
Central Files
Reproduction Unit NKC 20b
PDR .
Local PDR
NSIC
TIC
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