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MANPOWER REQUIREMENTS FOR QPERATING REACTORS

The NRC has established requirements 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 facilily and sets forth an acceptable
sharing scheme for operating reactors.

Summary of Manpower Requirements

l. Fire Brigade: The staff has corliuded thal the minimum size
of the fire brigade shift should be five persons unless 2
specific site evaluation has been comgleted and some other
number justified, The five-man team would consist of one
leader and four fire fighters and would be expected 9
provide defense against the fire for an initial 30-minute
perfod, See Attachment A for the basis for the need for a
five-man fire brigade.

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

3. Plant Security: The requirements for a guard force are outlined
fn 10 CFR Part 73.55. In the course of the staff's review of
proposed 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 organizatiecn with
greater numters of personnel tha~ the minimum number assumed
for purposes of discussion in this paper.

The NRC s°iff has given consideration to the appropriateness of per-
mitting 2 1imited degree of sharing to satisfy the requirements of
plant operation, security and fire protection and has concluded that,
(1) subject to certain site and plant specific conditiors, the fire
brigade staffing could generally be provided through cperaticns and
security personnei, and (2) the requirements for operators and the
security force should remain uncompromised. uJntil a site specific
review is completed, the following indicates the interim distribution
and justification for these dual assigrr ats, and therefore our interim
minimum requirements for a typical presently operating commercial
single unit facility. The staff believes that manpower for the fire
drigade for mylti-unit facilities is not now a problem because «f the
larger numbers of people generally present at the sites. Situations
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which do pose problems will be reviewed on a case-dDy-case 2asis.
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Plant Qperation: 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 additicnal opcrators 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 potertial 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 this function. The staff recommends that one of the two
operators assigned to the fire brigade should be designated as
leader of the fire brigade in view of his background in plant
operaticns 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 piant.

Plant Security: In the event of a fire, a contingency plan and
procedures wT%‘ be used in deploying the security organization

to assure that 2n 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 maximum of three members of the security organization to serve

an the fire brigade and still provide an acceptadle level of physical
protection. While certain security posts must be manned centinucusly
(e.g., CAS, SAS), the perscnnel in other assignments, including the
response force, could Se temporarily (i.e., 30 minutes) assigned to
the fire brigade. In judging the merits of this allowance the
underlying question :: whether the minimum security force strength
must be maintained continuously in the event of a plant emergency
such as a ire. Further examination of this issue leads to two
potential :ationales for reaching an affirmative decisfon, First,
could there be a causa) connection between 2 fire and the security
threat? Second, are there compelling policy reasons to postulate

a simyultaneous threat and fire?

The first notential rationale would only be credible if, (1) the
insider (posed as part of the threat definiticn) was an active
participant in an assault and started a fire coincident with the
attack on the plant or, (2) a diversionary fire was started Dy an
attack force somewhere axternal to the plant itzelf where no
equipment required for safe shutdown is located, The role of

the insider will be discussed first. While 73.35 assigns an active
status %o the insider, the rule also requires that measures be
implemented tc contain nis activities and thersdby reduce his
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effectiveness. At present, these measures irclude oackground
checks on plant employees, 1imited access %o vital plant areas,
bac3ing systems and the two-man rule. Here, 1imited access

means that only designated employees are allowed in vital areas
and that their entry is controlled by either conventional locks
or card-key systems, Also, {f separate trains of safety equip-
ment are involved, then either compartmentalization or the two-
man rule is required. These measures to coun.iin the insider are
presently being implemented and will provide assurance that pecple
of questionable reliability would nct be able to gain employee
status at a nuclear plant and should they become an employee

with unescarted access, significant rest  1ts would be inter-
posed on the ability of such a person to .arry out extensive
damage to plant vital areas. Recognizing that additional
safeguards may still be aperopriate, 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 a high
degree of assurance that plant personnel will not attempt to

take an active sabotage role. If the ciearance 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 reascnably 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 hign degree of alertness for

a possible real attack scmewhere else on the plant, Thus, the
effective numper of armed responders required by 73.35 can e
maintained for external diversionary fires.

The sacond potential rationale concerns whether 2 serious,
spontanecus fire should be postulated coincident with an external
security threat as a1 design basis. In evaluating such a require-
ment it is useful to consider the likelihocd of occurrence of
this combination of events. While it is difficult to quantify
the probability of the 73.55 threat, it is generally accepted
that it is small, comparable protably tc other design basis type
events. The probability of a fire wnicn is spontanecus and
locatad in or in close proximity to a vital area of the plant

and is serious encugh t3 pose a significant safety concern is
also small. [t would appear, therefore, that the randcm coincidence
of these two unlikely avents would be sufficiently small to not



require protection against their simultanecus occurrence, In
addition, it should be ncted that the short time period (20 minutes)
for which several members of the cecurity force would be dedicated
to the fire brigade would further reduce the likelfihood 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 perscnnel
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 to afire, while still
preserving a flexible security response, the staff believes that

the fire brigade should operate in the following manner. In the
avent 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. Simultanecusly, the plant security
force should be actively evaluating the possidility of any security
threat to the plant and taking any actions which are necessary to
counter that threat. For external fires, a lesser number tnan

the five-man brigade should respond for assessment and fire fignting.
As the overall plant situation becomes apparent it would be expected
that the most effective distribution of manpower between plant
operations, security and fire protection would be made, allowing

a balanced utilization of manpcwer resources until offsite assistance
becomes available. The manpower pool provided by the plant cperations
personnel and security force are adequate to respond to the
occurrence of a design basis fire or a security threat equivalent

to the 73.55 performance requirements. [t is alsc recognized that
other, more 1ikely comb’nations 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 acainst them in
combinaticn, the manpower requirements required to cope with each
event wo'1d be similarly reduced theredy allowing adequate coverage
by plant persconnel,

Conclusion

The staff believes that it would be reasonable to allow a Timited
amount of sharing of plant personnel in satisfying the requirements
of olant operation, security, and fire protection. An acceptatie
sharing scneme would entail reliance on two plant cperators and
three mempers of the security organization to consti.ute the fire
brigade. Since availability of the full fire brigade would only
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be required for fires with potential for serious damage, actual
distribution of plant perscnnel during a plant emergency would be
governed b, the exigencies of the situation. Of course, all personnel
assigned to the fire brigade would have to fulfill all applicable
training requirements. [t should alsc be recognized that the
diversion of personnel to the fire brigade would be of shert duration
and that substantial additional offsite assistance would be forthcoming
in aczordance with the emergency ind contingency plan developed

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

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

well as the overall strengths of the licensee's fire and zcurity
plans. Minimum protection levels in either area could pr- -lude

the sharing of manpower,



Attachment A

Staff Position

Minimum Fire Srigade Shift Size

INT20SUCTION

Nuclear power plants depend on the response af an onsite fire brigade

for ¢-fense 2gainst the effects of fire on plant safe shutdown
capabilities. In scme areas, actions Dy the fire Drigade are the

only means of fire suppression. In other areas, that are orotected

by correctly desincned itutcmatic detacticn and supprassion systams,

manual fire fighting offorts are usad to extinguish: (1) fires too

small %o actuate tme 2utcmatic system; (2) well developed fires if the
autcmatic system fails to function; and (3) fires that are not cempletely
controlled Dy the autsmatic system. Thus, an adequate fire brigade is
essential to fulfill the defense in deoth requiremsnts which protect :
safe shutdcwn systems frem the effects of fires and their related '
compusticn by-proaucts.

DISCUSSICN

There are a numdber of factors that should be considered in establiishing
the minimum fire Lrigede shift size. They include:

plant gecmetry and size;

guantity and quality of detection and suppressicon systems;
fire fighting strategics for postulaizd fires;

&) firc brigade training;

§) fire brig2de equipment; and

€) fire brigede suzplements By plant personnel and local fire
department(s).

LIS o8 I
— — —

In all plants, the majority of postulated fires are in enclosed window-
less ctructures. [n such areas, the working envircnmeat of the brigade
created by the heat and smcke duildup within the enclosure, will require
the uce of self-contiined bdrez2thing apparatus, smeke ventilation eguipment,
and a personnel replacement capadility.

Certain functions must be performed for all fires, i.e., command brigade
actions, inform plant management, fire suppression, ventilation control,
provide extra squipment, and account for possible injuries. Until a site
specific review can be completed, an interim minimum fire drigace size
of five persons has been established. This brigade size should crovide

a minimum working number of personne! to deal with those postulated

fires in a typical presently cperating commercial nuclear power station.

[
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if the Brig::e is comnoses of & smaller number of personnel, the fire
atiack may Le sigpped whenever NewW equipment is neeced or a persan is
injured or fatijued. We note shat in the career fire service, the

minimum engine comnany manning considered to be effective for an inftial
attack on.a fire is also five, including one of ficer an. four team members.

1t is assumed for the purpeses of this position that brigade training
and equipment is adequate and that a backup capabiTi;y of trained
individuals exist whether through plant perscnnel cail back or from
the local fire department.

PCSITION .

1. The minimum fire brigade shift size should be justifiad by an analysis
of Lhe plant specific factors stated above for the plant, after
modificaticns are cuaplete. :

2. 1a the interim, the minimum fire brigade shift size shall be five
percsas. These perscns shall de fully qualified to perform thei~
assignad responsinility, and shail incluce:

Cne_Susarvisor - This individual must have fire tactics training.
He wilT assure al) cammand resgonsibilities for fignting the fire.
During plant emargencies, the drigade sugervisor should not have
cther resconsinilities that would getract frem his full attention
being cevotald ts tae fire. This supervisaor should not be actively
eng2gnd in the fignting of the fire, His total function should De
to survey the fire area, command the bdrigace, and kaep the upper
levels of plzat management infcrmed. d

Two Hose Man - A 1.5 inch fire hose being handled within a window-
Tess eic ocure would require two trained indivicuals. The two

team mempers are ra2quirad to ohysically nandle the active hose line
and %0 protect cach gther while in the adverse envircnment of the
fire.

Two Addisianal Ta:m “tamners - One of these individuals would be
Teauirad %o sucply c111ac air cylinders to the fire fighting

. memdcrs of thne brigade and the second t2 estanlish smeke ventilation
and aid in £111ing wne air cylinder. These two individuals would
also act 1s the first dackup t¢ the engaged taam,
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For a4 $tation Maving one licensed un i, eec” $n1fL crew should Nave et Teast ihree
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ATTRACHMENT B

Aosigments of personnc! meeting ARSI N18.7-1977 qualtfications, Section 4.3.1 or
Section 4.5.1, sAcuid De mace %2 angite $HifL 2oerating crews ia numders not less

than the following:

sersons 8t all times, 2lus two additioral persons when the unit s cperating.

For & multieynit sTation, @ach sS4t crew SNOUZ Mave 2t Teast three Dersons Der

Ticensed unit at a!! times, plus one additional perscn der dperating umit.

Operate~ license aualifications of persons assigned o soerating sn1ft Crews
should de as follows:

(1) A licensec sanior gperatar »ho 's also i memder of the station sypervisory

$22%7 should be onsite at 2! times when at Teast one umit ts loaded with

fuel.

(2) Far any station with more than one reactar cantainiag fuel, (1) the numder
of licansed senio- operatar, onsite at all times shoyic not Se Tess than the

aumoer of contro! rooms from which the fueiec unils gre monitdred, and
(2) the number of licenses senior operatars snou'c nct de Tess than the
aurcer of reactors spgerating.

(1) Faor each reactar containiag fuel, there shouic de a4t least one licensec

operator in the contrs’ »oor 4t 4l1 times. SRift Crew Compositions shoula

56 specified such that SMis 2andition can e satisied indecendent!y of

licensed senior operators Assigned %0 SNIfL Crews I3 meet he criteria of

(1) and (2 adove.

(4) FPor each contral room from wAICh Jne Or mOre reaclors are 'n gperaticn, an

additiond’ sperator should de orsite and avatladie %o serve as relief

=

speratar for that canrtrsl room. SA1f% crew compesitions should e specified

Such that this condition can de satisfied indecendently 2f (1), (2), and

{3), an@ for ~ach such zontrol room.

Radiation protectisr aualifications 24 2t Teast one Jer3On IN GACT 20eritiAg
shift shculd de a5 follows:

The saragement of each $%3T1SA Naving 3me Or more uniis Cantatning fue sheuld
either, (1) qualffy anc designate at ‘east one memser of eacn shI7C ozeratling

crew %0 imglement radiaticn protection orocedures, ncluding routine or
soecial radiation surveys using portal’e radfation detectors, use of orotec-
tive darriers and $1gns, use of Drotective CISTNING anc dreathing agcaratis,

perfarmance of contaminatior surveys, checcs Ir ragtatior meniigrs, and limits

of expasure rates and accumuiated dose. or (I assigr 2 nealim ampeics teshn:cian

L0 esch shift, such assignment %3 Je 0 addrtion D those assignes T3 shife
sperating crews in accyrdance «ith (3] ang (3 adeve.
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