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- EVALUATION OF
MINIMUM FIRE BRIGADE SHIFT SIZE

‘ffﬁ?fit;iterion 3 of the General Design Criteria (GDC) for Nuclear Power
~ Plants (Appendix A to 10 CFR 50) reads as follows:

"Fire protection. Structures, systems and components important
to safety shall be designed and located to minimize, consistent
with other safety requirements, the probability and effect of
fires and explosions. Noncombustible and heat resistant
materials shall be used wherever practical throughout the unit,
particularly in locations such as the containment and control
room. Fire detection and fighting systems of appropriate capacity
and capability shall be provided and designed to minimize the
adverse effects of fires on structures, systems and components

- important to safety. Fire fighting systems shall be designed
to assure that their rupture or inadvertent operation does not

significantly impair the safety capability of these structures,
systems, and components.”

The above mentioned fire fighting systems consist of both automatic
and manual systems. The minimum fire brigade shift is an essential
part of the manual fire fighting system (i.e., detectors, portable
extinguishers, hose stations and fire brigade) which must function to
*minimize the adverse effects of fires on structures, systems and
components imporiant to safety."

This evaluation surmmarizes the staff's and its consultant's evaluation of
the factors that establish the minimm fire brigade shift size. We

have concluded that all operating plant sites should have an onsite fire
brigade shift of at least five members appropriately trained for fire
fighting. The fire brigade shift should be capable of performing a
spectrum of actions that may be necessary to cope with a variety of

fire situations. One member should be assigned as fire brigade leader to
assess the situation and direct fire fighting activities. Four members
should be available to transport equipment to the fire, operate suppression
equipment, or perform rescue work as required by the specific fire.

BACKGROUND

The need for and the role of the fire brigade as part of the fire
protection program for operating plants has been under evaluation by the
staff since the Brown's Ferry Fire in March 1975.

Following its study of the Brown's Ferry Fire, the Nuclear Regulatory

Comnission's Special Review Group Report, dated February 1976, stated
the need for an adequate fire brigade:
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~"In addition to adequate equipment design, successful fire

“fighting requires testing and maintenance of the equipment and

“training and practice as teams under realistic conditions for

“the onsite and offsite personnel who must fight the fire. Onsite

. and offsite equipment should be compatible.. Emergency plans should

" .. recognize the need for fire fighting concurrent with other activities.
""" They should provide for division of available personnel into

‘. preassigned, trained teams responsible for the various activities

A nee?ed with proper utilization of offsite fire-fighters.” (NUREG-0050

p.6).

“While the Review Group believes that such basic training is

a necessary element in effective preparation for fire fighting, such
training alone does not assure smooth operation of fire fighting
personnel during a fire. Emergency plans should recognize the need

for fire fighting concurrent with other activities. There must be

a8 clear understanding of the duties of the onsite personnel, with
preassigned and trained teams for each needed function. The degree

of dependency upon trained onsite fire fighting personnel must be
related to the-availability of support personnel from professional

fire fighting units (city or county fire departments, military fire
control units, etc.) or trained personnel in the licensee's organization
who are available for such emergency service. In general, the

onsite personnel should have sufficient training and practice to

handle all small fires, and to contain larger fires until the offsite
units arrive. When it is deemed prudent to call in the offsite units,
their capabilities should be used to the greatest extent possible.
Periodic drills, involving all onsite and offsite organizations which may
be expected to respond to a fire, should be held to enable the groups

to train as a team, permit the offsite personnel to become failar with the
plant layout, and to permit evaluation of the effectiveness of
communication among all those involved. These drills should include
operations personnel, those specifically assigned to fire fighting,

any offsite emergency control centers involved in the plan, and all

those other organizations that would normally respond to such emergencies."
{NUREG-0050 p.27).

At Brown's Ferry Nuclear Station, a five man site fire Brigade was

established to fight fires in any of the three units on this site. To

assure the presence of this fire brigade at all times, a requirement

for such a fire brigade organization was incorporated into the Fire Protection
Program for these units. Subsequently, in furtherance of the objective of
GDC.3 the NRC reflected this need at all plants for an adequate fire brigade
in all guidelines issued on fire protection {i.e., Branch Technical

soiition (BTP) 9.5-1, Appendix A to BTP 9.5-1 and Regulatory Guide (R.G.)
.120.

These NRC guidelines gave criteria for determining the size of the fire
brigade:




"The plant should be self-sufficient with respect to fire

“fighting activities and rely on public response only for

"supplemental or backup capability" (Appendix A p.7).

"Guidance is contained in the following publicatfons: National Fire
Protection Association (NFPA) 27 - Private Fire Brigades"
-(Appendix A p.4).

. Regarding the size of the fire brigade, NFPA 27 states: "The equipment
“ that must be put into service at a fire will determine the number of
. men required for each operating unit or company into which the brigade
""" i{s organized and the total number needed in the brigade. Each company
 should have a leader and each brigade should have a chief." (NFPA
© p.27-3, Vol. 12) (Note that the site fire brigade on each shift
7 corresponds to the company of NFPA 27; the organization of all shift

" fire brigades corresponds to the brigade of NFPA 27.)

In November 1977, the NRC issued additfonal guidance indicating

that the fire brigade size should be determined by the functions the
fire brigade must perform after consideration of several factors: (1)
plant geometry and size; (2) quantity and quality of detection and
suppressfon systems; (3) fire fighting strategies for postulated
fires; (4) fire brigade training; (5) fire brigade equipment; and

(6) fire brigade supplements by plant personnel and local fire depart-
ments. At that time, the staff established an interim fire brigade
size of five persons until a site specific review could be completed.

- In November 1977, the NRC sent licensees of operating facilities
proposed interim Technical Specifications for fire protection which included
the requirement for a five man fire brigade. The NRC position on
. Minimum Fire Brigade Shift Size was included with the Safety Evaluation
" supporting this requirements. The licensees' response on the requirement
. for a five man fire brigade was divided. Of 70 operating facilities,
51 accepted a five man brigade and 19 presented arguments for a smaller
fire brigade shift size. To effect expeditious implementation of interim
Technical Specifications requirements for fire protection, license
amendrents were issued which added Fire Protection Technical Specifications
requiring the minimum fire brigade shift size as proposed by the licensees.
Where the licensee proposed a fire brigade of fewer than five persons,
the amendments contained the conditfon that the staff's evaluation of the
Ticensee's basis for the smaller fire brigade size would be included in the
- site specific review of the l{censee's fire protection program.

In April 1978, the NRC issued additional guidance regarding the

sharing of personnel required onsite for the purpose of plant operation,

"industrial security and fire fighting. These guidelines recognized

that: (1) the plant requires a minimum number of personnel to be on

~the site to cope with either an operating, security or fire emergency;
- (2) the probability of an event which requires entire minimum shift of
" each discipline during the first 30 minutes of the event is low; and

(3) the shift supervisor should be able to use available site personnel

-
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aﬂsiﬁééioctober 22, 1976, thé NRC fire protection review teams have visited
.'all operating facilities. At each site, the staff evaluated the
factors identified in its November 1977 guidance.*

We found that varfations in plant geometry and size were not a determining
factor for minimum fire brigade shift size because at all of the plants
we found combinations of hazards, conditions of access, and physical
arrangement of safety related equipment that would require immediate
actions by at least five persons. In all but a few plants, the
detection and suppression systems and fire brigade strategies, training,
wiocequipment, supplementation by off-shift personnel are about equal because
.77 they met or committed to meet staff guidelines. In some cases, our
' site evaluation concluded that more than five persons were required for each
© - shift; however, in these cases, prompt modifications were made by licensees
to reduce the need for the additional mariower. None of the plants had
- support from local fire departments which .«as adequate to reduce the size
- of the fire brigade below five persons. All of the plants had sufficient
support from local fire department and off shift personnel such that
the minimum fire brigade shift size need not be increased above five.
We also found that the major factors fn detemmining the shift size of the
fire brigade were (1) the need for leadership of the brigade by a person
who is relatively free of other duties, including actively fighting the
fire; (2) the equipment to be obtafned and used for fighting the fire;

and (3) the actions to be performed by the fire brigade for a variety
of fire situations.

The concept of "defense-in-depth" which has been utilized throughout the
site specific evaluations contains three major areas of protection, i.e.,
prevention, detection and suppression. First, administrative controls

are required to limit the quantity of combustible and potential ignition
sources. Second, detection systems are required to inform the plant

staff in the event of a fire. Third, suppression systems, primary and in
some cases, secondary, are required to extinguish the fire rapidly and
successfully. Each of these areas requires a minimum level to be accepted.
The fire brigade must have a minimum acceptable size, e.g., to be given

credit for being able to perform its function under a broad spectrum of
conditions.

The fire brigade is but one element of the"defense-in-depth" fire protec-
tion program which contributes to the adequacy of the fire protection that
assures that the public health and safety 1s not endangered due to potential
consequences of fire at an operating facility. To consider this issue in
perspective, it is necessary to remember that {f a severe fire occurs,

the plant conditions which lead to or result from the fire cannot be

- %Some of the 1icensees arguments for a smaller shift size are discussed in
Appendix A.




,-preéiser defined and that no single echelen of fire protection can be
'-x;;pgrfect or complete in itself.

1uTheJdemands on the manual fire fighting capability and resources

- will vary depending on their, degree of involvement:

1. If the automatic detection and suppression system functions as designed,
~ ‘the combustibles involved in the fire are limited to those evaluated
in the design, and all other conditions for the fire are the same as
_.for the design evaluation, the fire will probably be controlled
and possibly extinguished by the installed system. The fire brigade
will be needed to enter the involved area to conduct final fmop-up"
actions and inspection to ensure the fire is completely extinguished.

2. If the fire is of a larger magnitude than the design assumption :
of the automatic systems or the fire spreads beyond the coverage of the
automatic system because of the deterioration of design conditions,
the fire brigade will be required to assist in the extinguishment
operation and possibly in the protection of adjacent safety related
equipment which may be jeopardized by the fire.

3. If the automatic systems do not actuate, the fire brigade will be
required to independently contain and extinguish the fire in the

involved zone. Similar action is required in all areas that do not
have automatic suppression systems.

When determining the minimum fire brigade size, each of the above three
levels of performance must be considered and evaluated, with the third
level bounding the brigade size since it places the largest burden on the team.

Further, the specific fire brigade actions that will be required will vary
from area to area within the plant, and with the construction, maintenance
or normal operation activities that may be ongoing at the time of the fire.
Because the specific fire brigade actions cannot be precisely defined,

the fire brigade must be capable of a spectrum of actions that may be
required. The minimum fire brigade and the available manual equipment

{s the only fire suppression system in many areas of the plant. Thus, the
brigade and their equipment must satisfy the requirements of the General
Design Criteria to minimize the adverse effects of fire on systems impor-
tant to safety for these areas as well as provide its contribution to the
defense-in-depth features in other areas which also have automatic suppression
systems. The fire brigade offers the flexibility to perform actions to
mitigate the consequences of fires for the event that may exceed the
1imits of fixed fire protection systems and with early warning fire
detection, to extinguish fires before automatic systems actuate.

Even though .ne fire brigade i{s only one aspect of the "defense-in-depth",
it requires a minimum operating size to successfully fulfill its perfor-
mance objectives as defined in the following section of this document.

To reduce the size below the needed level will result in the loss of

brigade flexibility and the potential that all performance objectives will
not be achieved.
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B.,Fire Brigade Performance Objectives

The performance objectives of the fire brigade at a nuclear power plant
are the same as those in any fire situation. There are three major
performance objectives: (1) rescue; (2) extinguish; and {3) confine,
.control and extinguish. Which of these objectives are to be performed
depends upon the specific factors that are present at the fire; however,
the orderof performance of these objectives never changes. Where there
is no need for rescue, the first objective can be "extinguish". In all
cases, even the most extreme, the final objective always is to extinguish
the fire. This is true even where it is first necessary to confine the
fire, then bring it under control and finally extinguish it. In extremely
rare and unusual circumstances, a fire may be allowed to burn itself
out as a2 last resort. We have not endorsed this alternative as the
design condition because of the potential deleterious effects on plant
operation associated with the toxic and corrosive effects of the

smoke and additional system failures that may occur.

To achieve any one, or all of the major objectives, the fire brigade must
perform several functions. .Some of these are:

(a) Locate the fire and ascertain its potential;

(b) Localize the fire, alleviate smoke and heat conditions, improve
visibility, and facilitate the advance of hose lines;

(c) Extinguish the fire by application of a sufficient amount of the
correct extinguishing medium;

(d) Minimize damage by the judicious use of water or other extinguishing
agent; :

*(e) Protect personnel, provide ventilation, self-contained breathing
equipment and protective backup capability;

*(f) Coordinate activities through adequate supervision and communication.

To ascertain the potential of each specific fire, and to determine the
required functions, there are certain primary factors that must be
evaluated by the fire brigade leader at that time. Some of these primary
factors are: 1life hazar for occupants and for personnel, location of
fire, extent of fire on . -ival, shutdown equipment and fixed suppression
systems in the fire building, construction of fire building, construction
of exposures, area of exposures, proximity of exposures, structural

collapse of fire building, heat conditions, smoke conditions, visibility,
exposure hazard, and class of fire.

*These are objectives from the beginning to the end of every fire
suppression operation.
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Some of these factors {nteract and the combination of effects of such
factors also require the consideration of the fire brigade leader.

C. Fire Brigade Actions

The actions required of the fire brigade to achieve the performance
objectives depend largely on the complexity of the fire; however,
the shift fire brigade should be capable of performing a spectrum of
actions for any fire.

If a fire alarm sounds for any area of the plant the following actions
should be taken by the fire brigade:

(a) The fire brigade leader and all brigace members should immediately
respond to the fire area.

(b) The brigade leader should respond directly to the fire area,
with an extinguisner tha¢ he obtains on the way, and with
adequate equipment for communications and 2 portable handlijht.

{c) The other brigade members should respond to the fire area with
a personal self-contained breathing apparatus and a portable
extinguisher.

I1f on arrival at the fire area, an incipient fire is i~ srogress, the
following actions should be taken by the fire brigade:

(a) An immediate attach should be made on the fire in an
attempt to extinguish.

{b) Additional extinguishers should be obtained from the immediate area.
(c) A hose line should be stretched to the fire area as a precaution.
(d) Additional self-contained breathing apparatus and spare
cylinders should be obtained immediately to be ready for use if
necessary.

If the fire is not extinguished in its incipient stage, the following
actions may be required:

(a) Place the necessary calls for off-site assistance.

(b) 1If jadders are required to reach the fire, fire ladders should
be obtained.

(c) 1If the fire involves electrical equipment, the equipment should
be de-energized. This action requires coordination with operating
personnel <0 assure it will not affect the continued safe operation
of the plant.




(d) If smoke conditions are such that visibility is impaired,
K ventilation may be required either in the form of activation
of fixed systems or by the use of portable smoke ejectors.

(e) If it becomes necessary to use water fog, precautions should .
be taken to prevent water damage to electrical equipment not
involved in the fire. This may require the use of protective
water shielding.

(f) If it becomes necessary to use water fog; a second hose line, from a
standpipe or exterior hose station should be prepared to serve as a
‘back up to the fnitial hose line.

(g) If the fire area is one that contains a special hazard such as
a flammable or combystible 1iquids, some of the brigade members
should obtain and prepare the special equipment necessary for that type
of operation, i.e., :foam in 5 gallon cans, pick up tube, foam
-applicator and hosexlines.

(h) If the fire is in a confined space and its exact location cannot
readily be determined, the fire brigade leader may commit all
is personnel to the attempt to locate the fire, but should do
so only after all other required preparatory actions have been
carried out. ‘

(i) If any of the brigade members, who are actively extinguishing
the fire or attempting to locate the fire, become trapped or incapacitated
in anyway, other brigade members would be required to rescue. If the
injury were such that the injured party were overcome by smoke or
severely injured, at least one of the other members would be required
to attend the injured to attempt to safe his life.

(j) If the fire has not been extinguished when offsite assistance arrives
at the fire location, the offsite people should be divided into teams
to assist the fire fighting operation with each team having a
member of the plant brigade assigned as leader.

For any given area or fire, the initfal actions of the brigade require
sufficient personnel to extinguish the incipient fire and to prepare for

the fire that may occur if the incipient fire is not extinguished. Therefore,
the brigade should be adequately staffed so that the above actions can be
performed if required by a particular fire.

Table 1 indicates how these required actions would be carried out by a five
member fire brigade. Not all actions assigned to each member will necessarily
be carried out for every fire; however, for the spectrum of fires that may
reasonably be expected to o.cur, the brigade should be capable of performing
the actions as shown. The five member fire brigade is the minimum complement

that can provide sufficient personnel so that these actions may be carried
out. ‘



| v;j D.f ‘Typical Response to a Postulatéd Fire in a Nuclear Plant

The following outline describes how a brigade would respond to a

- postulated fire and carry out the actions discussed in the previous
sections. The outline illustrates the need for some actions
simultaneously and some sequentially. It also illustrates
that the specific circumstances that determines the course of the fire
will determine the specific actions required. The actions being

performed by the fire brigade leader and the fire brigade members are
summarized in Table 1.

1. The fire brigade leader and all brigade members should initiate
their response to the announced fire area. ’

2. The fire brigade leader should respond directly to the announced
fire area with portable communication equipment. He evaluates

the situation, and advises the control room and formulates an
action plan.

3. Each member of the fire brigade including the fire brigade leader
obtains a fire extinguisher from a location along the way and bring
it to the fire area. These <hould be brought from a remote location
to assure that sufficient extinguishers will be available. Those in

vhe immediate fire area may have been used by the discoverer
«t the fire.

4. Each member of the fire brigade should also bring a self-
contained breathing apparatus for use by the brigade members.

5. If conditions are such that self-contained breathing apparatus
masks will have to be worn by the brigade members, no member
should enter the fire area without a mask. If necessary one or
more, depending on the need, brigade members should be sent to
obtain additional self-contained breathing apparatus in sufficient
number so that each brigade member and the fire brigade leader
will have a unit. '

At least one man should be sent to obtain spare air cylinders, at
least one per self-contained breathing apparatus being used. (NOTE:
Recent tests at Syracuse Fire Dept. Training Academy showed that

the 1/2 hour rated mask, pressure demand type, was breathed down
in"as 1ittle as 7 to 15 minutes during fire fighting activities).

6. If the brigade members will pass by the personnel protective clothing
storage area, they should obtain their fire fighting gear and bring it
to the fire scene. If such c\othin? is needed but is not brought
to the scene, at least one man should be sent to obtain such clothing.
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7; If the source of the fire or smoke can be readily determined, the
-~ .brigade leader should order the following simultaneous actions:

(a) At least two (2) man to begin a direct attack on the fire
with suitable extinguishers and,

(b) the remaining two (2) men to prepare to assist with additional
extinguishers and/or to stretch at least one 1-1/2" standpipe
hose line to be used as a back up to the extinguishers.

If the fire is readily extinguished by the fnitial extinguisher
application, the brigade leader should make a careful examina-
tion of the fire area to insure that the fire has been completely
extinguished and to try to determine the point of origin and

the cause of the fire. He would be assisted by at least one
brigade member. Consideration should be given for the need for a
fire watch in the area fqr a period of up to 24 hours.

The remaining brigade meﬁbers would be directed to return the
fire fighting equipment brought to the fire location to its

praper storage area ensuring that it is in proper working order and
in readiness for another fire.

A critique of the fire fighting operation should be held {.mediately

after the fire to evaluate the pre-fire strategies for the fire area and to
determine the efficiency of the fire brigade and the effec .iveness

of the operation. . ‘

8. If the smoke conditions are such that the location of the ource
of the fire and smoke cannot readily be determined, the b: gade
leader should order the following simultaneous actions:

(a) The control room to’notify the off-site fire department
and plant on-call personnel. .

(b) Two brigade members and the leader to put on self-contained
breathing apparatus, take suitable extinguishers and enter
the fire area to attempt to locate the fire.

(c) The remaining brigade members to put on self-contafned breathing
apparatus and stretch a 1-1/2" hose 1ine from the clciest
standpipe location and assure that the hose has sufficient
length to effectively reach the fire area.

(d) After the hose 1ine is stretched and ready to be operated,
at least one member should remain with the line while the
other(s) go to obtain additional equipment usch as smoke
ejectors, ladders if necessary, spare air cylinders, protective
covers for water sensitive equipment, and any other items that
would be of need in the fire and damage control effort.

(e) 1If while the above activity is going on- the fire source
1s located by the leader and the two brigade members, they
would inmediately attempt to extinguish the fire with their
extinguishers. (If successful, the steps subsequent to extinguish-
ment outlined in 7 above would be followed).

R tyion
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,. 9, If the fire s not readily extinguished by the use of extinguishers,
the following actions should be undertaken by the fire brigade as
ordered by the fire brigade leader,

(a) The 1-1/2" hose line that has been stretched as a pre-
cauthionary measure should be advanced into the fire area
by at least two brigade members and;

(b) The remaining brigade merbers should simultaneously stretch an
additional 1-1/2" hose line from the closest available
standpipe location to the area immediately outside or
adjacent to the ,fire area and be prepared to use this line
to provide protective spray and/or as a backup attack line
if the fire severity demands. (HOTE: It is 1{kely that the
second 1-1/2" hose line will have to have additional hose
added to reach the fire area).

(c) Once the second line s readied for use and {f its
immediate use 1s not required, the fire brigade leader may
direct one or more of the back up men to take steps to pro-
vide protection for electrical equipment or to set up portable
ventilation equipment to evacuate smoke and heat, or to obtain
addittonal special equiprent that may be required if the fire
is not controllgd and ex-inguished in a short time.

(d) 1If the brigadé leader ant the men attacking the fire with
the 1-1/2* hose line are successful in extinguishing

the fire, the steps substjuent to extinguishment obtained
in 7 above should be fol wed.

10. If the fire is not extinguished by the -attack with 1-1/2" hose
lines, the area may become untenable as a result of either heat
‘or smoke or both. In this situation the fire brigade leader should
order the following actions by the fire brigade.

(a) A1l personnel should back out of the fire area and take
positions where they can either keep the fire contained by
the use of the hose lines from the perimeter openings or

(b) The area should be sealed off, 1f possible, by closing the
fire doors and the hose “ines should e used by brigade
members to attempt to keep the fire from passing through any
penetrations or ducts or fire doors or the exterior

walls by spraying water on the potentially dangerous areas
to keep 1t cooled down.

(c) If the situation develops to this extent in a relatively
short time period (less than 15-20 minutes) it may be necessary
for the brigade leader to direct that one individual hold the
1-1/2" hose line from a suitable braced position while the other
members are sent for additional back up hose 1ines, additional
air supply, and to check surrounding areas and floors above the
fire for possible extension of the fire.

03~
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v (d) The fire righting objective would now become a matter of
S confine, control and extinguish (or allow to burn out). When
this occurs there will be a very serious problem of smoke and
heat removal which will require the efforts of all available
personnel as they arrive from off-site.

(e) Decisfons will have to be made regarding the direction the smoke
and heat fs to be routed with serious consideration given to
the possible damage the smoke and/or heat might cause to
equipment that is relatively remote from the fire.

CONCLUSION

On the basis of its onsite evaluatfons of the fire protection program for
70 operating facilities, the NRC staff has found that:

1. The specific actions for the control and extinguishment of

p?tential fires vary greatly from area to area within a given
plant; '

2. The specific actions which the fire brigade may be required
cannot be precisely defined prior to the fire;

3. Although the fire fighting actions as described previously
in this report may not be applicable to each and every plant
area, all plants contain areas important to plant safety which
require consideration of these fire fighting actions.

4. Abnormal events cannot be precluded for each and every potential
fire situation, some margin in brigade size is warranted to
compensate for the potential unanticipated events such as:

a. Faflure of detection systems to promptly alert plant
personnel of the onset of a fire condition.

b. Failure of automatic suppression systems to actuate to
limit fire damage.

c. Personnel injury in the act of fire fighting.

d. Failure of administrativé controls of combustible materials
in situations which could impact systems important to safety.

5. The minimum fire brigade shift size cannot be based only upon
the potential fire consequences and their adjacent impact on
the capability to safely shutdown because this is contradictory
to both the philosophy of defense-in-depth and the general

design criterion requirement to minimize the adverse effects
of fires.

Based on the above, we conclude that:

[t
(0

1. All operating plant sites should have an onsite fire briagde vt
shift complement of at least five trained persons. :




3.

a3 .l

i One‘membEb should be assigned‘as fire brigade leader and at

the time of the fire, he should be free of all duties so that
he can devote his attention to assessment of the fire
situation and direction of fire fighting activities,

Four members should be capable of acting individually
or as teams to perform the spectrum of basic fire fighting
action which may be required e.g., locating the fire, operation

of portable extinguisher or hose 1ines, transporting equipment
to the fire scene, or rescue work,




LEADER

A.  ACTIONS REQUIRFY FOR FIRE NOT EXTINGUISHED BY PERSON(s) WHO DISCOVERED FIRE.

TABLE 1

MANPOWER REQUIRED FOR .
FIRE FIGHTING ACTIONS

FIRST & SECOND BRIGADE
WEFBERS

THIRD & FOURTH BRIGADE

WEMBERS

Respond to fire with portable
fire extinguisher

Respond to fire with self-
contained breating apparatus.

Locate fire or source of smoke

Evaluate the fire situation and
the area involved to determine the

effective actions to be taken and

maintain communication with
control room.. (Required for all
fires.

Direct fire fighting activities
° by the fire brigade members.

Respond to fire with portable fire
extinguishers.

"Respond to fire with self-

contained breathing apparatus,
Locate fire or source of smoke.
Operate fire extinguishers on the

fire (if fire location is deter-
mined).

Respond to fire with portab]e
fire extinguishers, '

Respond to fire with self- . .
contained breathing apparatus. -

Locate fire or source of smoke.

Operate fire extinguishers on the?ff
fire (if fire location is deter- -
mined).

Stretch at least- one 1-1/2"
hose line to be used as back-up
to extinguishers.
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'ADDITIONAL ACTIONS REQUIRED FOR FIRE NOT EXTINGUISHED WITH PORTABLE EXTINGUISHERS

At the scene of the fire, continuously
evaluate the fire condition as it
developes. Direct the activities of
the other members and observe the fire
fighting operation and judge 1its
effectiveness and safety. Consider
alternative actions that may be
required as a result of changing

Extend and prepare

to operate a 1-1/2" hose line or a
single 2-1/2" hose line from an
exterior hose house.

Attempt fire extinguishment as a
two person team use one fire hose.

.conditions. Consider the consequences

of actions being taken in regard to
their impact on the overall safe shutdown
capability of the plant.

The fire team leader should not be-
come involved in the actual fire
fightimprocess to the extent that
he is unable to carry out the
responsibilities of continuous
evaluation and decision making.

Communicate with control room
regarding fire status, equipment
that may become disabled, need

. for off-site assistance, etc.

Obtain fire fighting protective - .

clothing for fire brigade s
members. (1f not brought on .. -
1st response). -

Obtain special equipmentfor fire
fighting operations - ladder, -~ .
foam, ventilation, breathing air.,;

Take steps to cover electrical i
equipment to prevent watgr.damage;-

When necessary, extend and

prepare to operate a 1-1/2" hose
1ine or a single 2-1/2" hose o
line from an exterior hose house. :

Perform relief and rescue dutieél
as required. ' -




Al act%ons required in B:

Be prepared to provide rescue of en-
dangered personnel or fire brigade
members if necessary.

Provide off-site fire fighting with
sufficient information so they under-
stand the situation as it exists on
their arrival, the objective of the
operation, the actions being taken to
achjeve the objective, advice and
supervision of their actions in
coordination with the fire brigade.

FOOTNOTES:

Be prepared to provide rescue of
dangered personnel or fire brigade
members if necessary.

Serve as guide, coordinator and
control._person for.off=site fire..
department. ‘

Isolate and confine fire.

Use hoses to cool and protect
barriers.

Survey barriers for possible
break through and extention of fire

— e

Operations in fire areas should always be a team effort of at least two
members for the purpose of improved operation and personal safety.

Be prepared to provide rescue .-
of endangered personnel] or fire
brigade members if necessary. . .

"

Serve as guide, coordinator and
control_person for off-site fire
department. ‘

Isolate and confine fire.

Use hoses to cool and protect.
barriers.

Survey barriers for possible
break through and extention of fir

If these two members are not
fully trained fire brigade
members, they would be replace
by the off-shift personnel
when they arrive.
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| APPENDIX A
STAFF RESPONSETO SELECTED LICENSEE'S ARGUMENTS

}‘ Historical Fires _

i

Some licensees arque that the majority of historical fires in nuclear
power plants were either self-extinguished or were extinguished by

a small response force. Further, a large number of these fires occurred
during the construc;ion phase of the plants.

The HRC does not deem the size of historical fires a significant
factor in determinipg the size of the minimum fire brigade. The
small fires that self-extinguish or the fire- that are easily
extinguished presen} Tittle, if any, threat to public health and
safety. i

Further, the circumktances that lead to fires in the construction
phase are not precluded after the plant goes into operation. Hew
construction at the site, major plant modifications and maintenance
activities produce similar circumstances at an operating plant.

It 1s the fires that do not:self-extinguish because of “off-design®
conditions or are not promptly extinguished at operating plant

sites which may present a threat to the plants capability to achieve
and maintain safe shutdown conditions. For example, a temporary
breakdown in the administrative controls over the use of combustibles
and ignition source,a failure to detect a fire early, or adverse
unanticipated events which either delay prompt extinguishment or
lead to rapid fire 'development may lead toward the development

of a severe fire.

Because of the possibility of these fires, the staff deems it prudent
to maintain a site fire brigade which can promptly extinguish

such fires i1n safety related areas with sufficient margin in size

to account for advgrse conditions and events.

Qffsite Assistance;

Some licensees argue that the minimum fire brigade may be less than five
persons because of ‘substantial offsite assistance.

The NRC concludes that the delay in prompt fire extinguishment
incurred by reliance upon support from offsite fire departments

or the call back or plant personnel does not provide an acceptable
alternative to meeting the minimum manpower requirements for an onsite
fire brigade.

Offsite fire departments could be committed to fighting fire

elsewhere when a call goes out for their assistance. In many areas
weather conditions could delay the response of offsite fire

departments as well as operating personnel called back for additional -
assistance. HWhile the NRC recognizes the importance of a .
preplanned. utilization of offsite fire departments and call back -
personnel, such assistance does not justify a reduction of an

adequate onsite fire brigade to provide an immediate initial attack

on a fire. : .



"fAv§11ab111ty of Onsite Personnel

1'Some licensees argué that the potential for fire is greater during
- times when there is more than the minimum complement of plant operating
- personnel on onsite. In general, this is the period from about 8

"~ to5on normal work days. It i{s during these perfods during

which normal maintenance operations are performed.

While the NRC recognizes the greater potential for fire during such
time, this does not alleviate ‘the need for an adequate fire brigade
-on the .other shifts. It appedrs that there are sufficient personnel
on site on all shifts to provide a five man fire brigade.

' L)

In its position paper on “"Manpower Requirements for Operating Reactors"
the NRC addressed the sharing of available onsite personnel such

as the security forces as a tieans of meeting the manpower require-
ments for a five man fire brigade. The issue is not the availability
of onsite personnel who could be utilized to combat fires; but rather
the effective utilization of manpower resources to establish a

trained team that responds te a fire and effectively performs

those action which are essential to fire fighting.

b

*

-
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| STAFF POSITION
MININUM FIRE BRIGADE TRAINING
y

CONCERN

During our evaluation of. the training given to fire brigade members, the
issue of whether all members of a five man fire brigade need be given
{dentical training has been considered. In several instances licensees
have proposed two levels of training for fire brigade members. These
evaluations have established the minimum acceptable level of training.

* STAFF_POSITION -

We prefer that all fire brigade members receive training in accordance
“with the staff guidelines set forth in "Nuclear Plant Fire Protection
Functional Responsibilities, Administrative Controls and Quality
Assurance,” June 14, 19%7:

Attachment 1. Fire Protection Organization
Attachment 2. Fire Brigade Training

Attachment 5. Fire Fighting Procedures

(Note: Copies of these attachments are enclosed)

" Where the five man fire brigade has two levels of training, at least
three members shall have training which fully conforms to the staff
guidelines; however, two members may be expected from the training require-
. ments Tisted below: - :

1. ttachment 2: »
1.0a (6) The direction and coordination of the fire fighting

activities.

1.0a (9) Detailed review of fire fighting procedures and
procedure changes.* .

1.0a (10) Review of latest plant modifications and changes in fire
fighting plants.

The excepted personnel should have general training in these subjects.

*The only portion of this item excepted {s that associated with the fire
fighting strategies which have been developed to conform with attachment 5,
item d. The strategies established for fighting fires in all safety-
related areas and areas presenting a hazard to safety-related equip-

ment.
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Excerpts from:
Fﬁdcléar Plant Fire Protection Functional Responsibilities, Administrative

Controls, and Quality Assurance" (June 14, 1977).

_Attachment 1. Fire Protection Organfzation

Attachment 2.

Fire Brigade Training

'?Attachment 5. Fire Fighting Procedures
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Attachment No, 1

FIRE PROTECTION 0RGANIZATION

1.0 The orjanizatfonal responsibilities and lines of communication pere
. taining to fire protection should be defined between the various
positions through the use of organizational charts and functional
descriptions of each position's responsitilities. As a minimum the
positions/organizations responsidble for the following should be
designated: :

&, The upper level offsite manaiewen: pesition which has management
resocnsidil{ty for the formulation. implementation, &nd assesse

o ment of she effectiveness of the nucledr plant fire protection

e prsgram, .

SART b. The offsize management posision(s) direstly responsible for

(1) formulating, tmplementing, &nd perfodically assessing the
effectiveness of tne fire protection program for the licensee's
nuclesr power plant including fire drills and training cone
ducsed by the fire drigade and plant personnel, The results
of these assessments shaulcd be reoorted to the vpper level
minagement position responsidle for fire protection with
recommendaticns for {mprovements or cerrective actions as
deemed necessary. -

B e TSI PRI ST RRTIN

. (2) Using the following NFPA Publicatidns for guidance to deve
elop the fire protection program:

Lo No, 4 ; « "Qrganfzation for Fire Services"
L No, 4A ; - "Qrganization of a Fire Department®
v Ho. 6 ' = "Industrial Fire Loss Prevention®
o No. 7« "Management of Fire Emergencies"
3o o, & ' o "Management Responsidilities for Effects of
g - - Fire on Qcerations®

, No. 27 * = “Private Fire Brigaces”

, ¢. The onsite manggcement position responsible for the overall

. saminigstration of the plant cperations &nd emergency plans which

include the fire protection and prevention program &nd which
provides & single point of control and contact for a1l contingencies.

i g o
-
-
-
.
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d. The onsite positioﬁfrrvmich:

(1) {mplements periodic inspections to: minimize the amount
of combusibles in safety related areas; determine the
effectiveness of housekesning practices; assure the avafle
ability and acceptable condition of all fire protection

systems/equipment, emergency breathing apparatus, emergency
lighting, communication equipment, fire stops, penetration
sezls ang fire retardant coatings; &nd assures prompt and

effective corrective actfons are taken to correct conditions

~adverse-to fire protection and preclude their recurrence.

(2) 1s responsible for the fire fighting training for operating
plant personnel and the plant's fire brigade; design and
selection of equirment; perfodic inspection and testing of
fire protection systems and equipment in accordance with
estadlished procedures and evaluate test results and deter-
mine the acceptability of the systems under test.

(3) assistsfin the critique of all fire drills to determine
how well the training objectives have been met,

(s) reviews:and evaluates proposed work activities to identify

potential transient fire loads.

(3) 1mp1emeﬁ:s a program for 1nd6ctr1nation of all plane

contractor personnel in appropriate administrative pro-

cedures: which implement the fire protection program,

and the emergency procedures relative to fire protection,

(6) implements a program for {nstruction of personnel on the

proser handling of accidental events such as leaks or

spilis of flammable materials that are related to fire

protection.

The onsite ,csition responsible for fire protection quality

dssurance.

' This sesition should be Eesponsible for assuring the effective

implementation of the fire protection program by planned ine
spections and scheduled audits. He should assure and verify
that results of these inspections or audits are promptly re-

ported to cagnizant management personnel,




[
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S ;(1) The plant fire brigade positions snould be responsible for

- The positicns which are part of the plant fire brigade

fignting fires. The authority and resgensibility of each
fire dbrigade position relative to fire protection should
be clearly defined.

{2) The responsibilities of each fire brigade position should

corressond with tne actions reguired by the fire fignting
procedures. '

(3) The resgonsidbilities of the fire brigace -»  ers uncer
ncrmal plant condftions, should nol conflic. with their
responsibilities during a fire emergency.

() The minimum number of trained fire brigade members avafl-
able onsite for each operating shife should be consistent
with the activities required to comtat the mose signiffcant
fire. The size of the fire drigace should be based upon
the functions reguired to fight fires with adequate allow-
ance for injuries,

(5) The recammendations for organization, training, and equip-
ment of "PRIVATE FIRE BRICGACES" as specified in KFPA
No. 27-1975, {ncluding the acplicable NP4 publications
Tisted in the Apgendix to NFFA No. 27, are considered
aperooriate criteria for organizing, training, and operating
2 plant fire brigade.
|

2,0 Quatlifications

a.

The position responsible for formulation and imolementation
af the Fire Protection Program should have, witnin his organ-
fzation, aor &s & consultant, a Fire Frotection Engineer is 3
graduate of an eng{neerin? curriculum of accepted standing and
shall have completed not less than six years of engineering

atiainment {ndicative of growth in engineering competency and
-achievement, *hree of which shall have been in responsible
charge of fire protection engineering work. These requirements
are the eligibility requirements as & Member in the Society

of Fire Protection Engineers,




The $ire briﬂace memoers qualifications shouid inciude satis-
‘factory compietion of a pnysical examination for performing
strenyous activity, and of .the fire brigade taining described in
Attachrment io. 2.,4

*;Tne personnel resaonsibie for the maintenance and testing of the
. Fire Protection Systems should be quaiified by training and
experience fer sucn work,

',;f;:ilffd.,'The personnel ressonsible for the training of the fire brigade
CouLoo o should be qualified by training and experience for such work,




. Attachment No. 2

FIRE BRIGAT: TRAINING

: : . !

" :The training program shouldiassure that the cazability to fignt sotential
- fires is estaslished and maintained. The srogram should cunsist of an

z o inftial clas room instruction program followed by periodic classrocm

o ore ingtructie o, practice in fire fighting end fire arills:

1.0 _assrscm Instrucsion

8. The $nicfal ¢lassroom inseruction should include:

A (1) fdentification of the fire hazards and associated types
e ' of fires that could oczur in tne plans, 2nd an fcenti-
Wit fication of the lccation of such hezards.

(2) 1dentification of the location of fire fighting equip-
ment for each fire arez, anc familiarization with layouse
of the plant including access &nd egress routes to eich
area.

S L,

(3) The proper use of avafladle fire fighting eguipmens, and
the correct method of fighting each type of fire, The
tyces of fires c~vered snould dnclude electrical fires,
fires in cablies and cable trays, hycrogen fires, flam-
redle 1iquid, wastes/desris fires, and recore file fires.

el g e i

,pifmw; . (3) 1Indcctirinztion of the 2lant fire fighting plan with
S specific coverage of eacn Individual's resgonsibilities,

o (5) The proper use of cormunication, ligr2ing, veatilation
P &n¢ emergency breathing equipment.
o .

i (6) The direcsion gnd cooréinasion of the fire fignting
S activities (fire brigace leacers only).

(7) The toxic characseristics of expectes produces of
. combussion, . .

‘ (8) The proper method for fighting fires {nsice bufldings
. and tunnels,

(9) Detailed review of fire fighting procedures and procedure
changes,

(10) Review of latest plant modifications ind changes in fire
fighting plans,




2.9

€9

!
H
b. The instruction snould be provided by qualified indivicuals
kncwledgeanle, exzerienced, and suitadbiy trazined in fignhting
the tyces of fires that could occur in the plant and in using
tre types of eguipment availasle in the nuclear power plant.

Memders of the “Fire Protection Staff” and Fire Brigade Leaders
may conduct this training.

C. Instruction should be provided to0 all fire Hrigade members
and €ire bricace leaders.

¢. Resular planned £e=t1ngs held every 3 montns should repeas
tne classrcem instruction program over & two year perioc.

Praceice °

Practice sesyions should be hel¢ for fire drigade members on the
Prover method of fighting various types of fires of similar mag-
nizude, corslexity,iand difficulsy as tnose which could occur in

4 nuclear power piant, These sessions should provide brigade members
with exzerience in dctual fire extingufsnmens and the use of eme
ercency bdrezlning apgarasus under sirenuous conditions. These
sractice sessicns snoulc be provided at regular intervals but not

T0 exce2s 1 yesr for each fire drigace memcer,

Driils

Fire brigace drills should be performed in the plang so that the

fire brigace can practice as a team. Drills should include the
fallowing:

2. Assessment of fire alarm effectiveness, time required %o notify

and assemply fire brigace, and seleztion, placemens and use of
equiprens,

D. Assess exch drigace member's knowledge of his role In the fire
fighting strategy for the area assumed to contain the fire:
Assess the brigade members conformance with established plant
fire figntin?iarocedurts and use of fire fighting equipment,
including self-contained emergency brezthing apparatus, cormuni-
cation ejuipmens, and ventilation equipmens, to the extent
praceicadie.,

VIR
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C. The simylazed yse of fire fighting equipment required to coce
with the situation ana type of fire selected for the drill.
The arez ard type of fire chosen for the drill should de varied
sucn tnat trigace members are traired in fighting fires in all
safely related arezs containing significant fire hazards. The
situation selected should simulate the size and arrangement
0f 38 fire wnich could reasonably occur in the area selecced,
ailowing for fire cevelopment cue to the time required to re-
sponc, to obtain equipment, and organize for the fire, assuming
Toss of autsmaticisuppression cagadility.

d. Assessment cf brigace leader's direction of the fire fichting
efforc, as to tnorougnness, accuracy, and effectiveness.

e. The drills shcu1dpbe performed 82 regular intervals but not
ty exceed 3 months for each fire brigade. At least one ¢rill
per year should te performed on a “back shift® for each fire
drigade. A sufficient number of these drills, not less than one
fcr eacn fire trigzce per year, shall be unanrounced, to de~
termine the fire readiness of the plant fire brigacde leader,
Srigade, fire protection sys:zems and equipment.

f. The drills shculd te pre-planned to establish the training
’ oblectives of tne drill. The drills should be critiqued,co
cetzrmine how weil the training objectives have been mee.
Unannounced drills snculd have their critiques performed by
mecters of the managerent staff responsidle for plant safesy
anc security. AL three year intervals, drills should be critigued
by qualifies indivicuals indecendent of the utility's staff.

|
4.0 Reecords |

Recorzs cf training provided to each fire brigade member including
¢r111 critiques should be maintained to assuyre that each memter
receives training in 211 sarss of the training pregram. These
recirss of training snould be availadle for review. .




Attachrent No. S

i
FIRE {FIGHTING PRCCIZURES
1

Fire fignting orocacires sroule be estadlished to cover such tems as
notification of & fire, fire emergency prececures, &nd csorgination of
fire fignting activities witnh cffsite fire cesartments. The fire fignt-
ing arocecures shoule icentilfy:

L. Acticns to Se :1&@3 by indivicual discavering the fire, such
as, nctification of contrs! roem, attlemst 23 extinguish fire,
anC actuaticn of local fire sucpression systess.

5. Acticng 0 Se taken Dy the cinirsl raom coerzlor and the- need
for Srigace assistance uton rescrs of a fire or receipt of
alarm on csnirel ricm annunciatar panel, sueh as: announrcing
Tocazion of fire cver PA system, scunding fire alarms and
nclifying the shifR supervisor an2 she fire trigace leader of
the type, sice, and iccation of the fire.

€. Aclions to Se taken by the fire trigace afies notification<by
ne garirgl roza czerator of & fire, including: loczeion 2o
assemdle; cirecticns given Sy fire origace lezcer: anc respensi=
Silities of trigaze memcers such as seiezifon of fire fignting
equicment Inc transscraacion €3 fire Jocaticn, selection of
. protective equipzent, use of fire sutoressicn systems operiting
instructicns, ang use of preplanned swrategies for fighting
fires in spezific aress. :
i
g. The siratesies estanlished for fignting fires in all safesy-
relates areas and areas presenting & hazard %0 safety-rejated
equizaent, As 2 minisus the following sudiects should be
c3veres: : ' y
(1) Icentificaticn of combustitles in each plant Zone covered
Sy the sgeciffic fire fignting procecures.

. (2) Fire extinguishants Sest suited for centrelling the fires
assocfatec with the compustible locadings in thas zone and
the neares: lccation of these extinguisnants.

(3) Mest favorasle d¢irscaion from which %5 at2ack a fire in
eidch arez, {n'view of the ventilaticn direction, aczess
hallways, stairs and ceors which are 053 Vikely to be .
fire-free, and the bess stition or elevation for fighting
We fire. 2 specific fcentification system shall designate
all haliways, stairs, cocrs, fire equismens and system .
control lecaticns, &nd other {2eas cescribed in the fire P
fighting procecures. This fcertification should be used W
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in the procecdures ang the corresteoncing plant ftems should
be preminently marked o that they can te reccgnizea in
.¢im Yight. Al access and egress routes that involve
leckea doers shoule de specificaliy identified in the
procecure wish the agprepridse preciuvticns and metnhccs

fer acsess specifiec.

(S) Desige . of plant systems that shculd e managed t3
recuce ... ¢amage peiential curing a lecal fire; lecziien
c¢ lccal ang remcte cantrsls far such maragement (e.g§.,
any hycraylic or elecirical systems in ne zone Covered
by the specific fire Tighting procecure 2hat could
fncrease e hazarzs in the ared deciuse of cverprese
surization or eiecirical hazarcs).

(3) Designaticn ef vital heat-sens{tive system comocnents
that should te kes: cacl while fignting a lecal fire.
Critical ezuizgment wnich are parsicularly hazarsous
csmSustidle sources shculc be cesignates to receive
csoling. .

(%) Crzanizaticn cf fire fignting brigaZes anc the assignment
of scecial) cduties accsraing to.job Sitle so that all fire
fighting funsticns gre covered by any comclete shift jere
scnnel compiement. These cdutfes shcule include commang
ccnersl of he brigade, fire hose laying, icplying the
extinguishant ta 2he fire, acvincing sucport supdiies o
the fire gcene, communication with the cantrel reem,
cscrdination with cutsice fire depariaents.

(7} Identificaticn raciclogical and taxic hazards {n fire
20nes.

(8) Ventiiaticn system cperation chat assures cesired plant
pressure cistrituticn when the ventilation flew s -
nocified for fire containment or s=oke clearing cperations.

(S) Cperaticns requiring contral rocam and shift engineer
¢---4inztion or authorization.

(10) Instructifons fcr plans cperatars ind general plant per-
ssnnel guring fire.

The valicisy of the preslanning strategies should te tested dy
acorepriate full-cress crills 2o check the legic of the 4

stritegy, the adegquacy of the equipment, personnel uncer ok
stancing, anc 9 uncaver unforeseen prodleas.
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