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1.2.3

Reactor Critical
When

the

neutron

chain

reaction

is

self

sustaining and keff - 1.0.

Power Operation Condition

1.2.4

When the reactor is critical and the neutron
indicates
instrumentation
range
power
flux
greater than 2% of rated power.
Refueling Operation Condition

1.2.5

When the reactor is subcritical by at least 5%
Ak/k and Tavg is < 140OF and core alterations
completely
head
the
with
made
being
are
unbolted.

1.3

REFUELING OUTAGE

An outage in which core alterations are performed in order to
compensate for fuel burnup.
1.4

CORE ALTERATION

The addition, removal, relocation or other movement of fuel,
controls, or installed equipment or material in a reactor
during
performed
normally
functions
for
except
core,
conventional reactor operation in accordance with intended
instrument
control rod or
as
design of equipment, such
detector movement or performance of flux scans.

1.5

OPERABLE

Properly installed in the system and capable of performing the
intended functions in the intended manner as verified by
testing and tested at the frequency required by the Technical
Implicit in this definition shall be the
Specifications.
assumption that all necessary attendant controls, electrical
power source, cooling or seal water, lubrication or other
system,
the
for
required
are
that
equipment
auxiliary
its
perform
to
device
or
component
train,
subsystem,
related
their
performing
function(s) are also capable of
support function(s).
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2.0

Safety Limits and Limiting Safety System Settings

2.1

Safety Limits. Reactor Core

Ap licability
Applies to the limiting combinations of thermal power, Reactor Coolant
System pressure and coolant temperature during four-loop operation.
Obi ective
To maintain the integrity of the fuel cladding.
Specification
The combination of thermal power level, coolant pressure, and coolant
temperature shall not exceed the limits shown in Figure 2.1-1 for four-loop
The safety limit is exceeded if the point defined by the
operation.
combination of Reactor Coolant System vessel inlet temperature and power
level is at any time above the appropriate pressure line.
Basis
The restrictions of this safety limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
Overheating of the fuel cladding is
products tv the reactor coolant.
prevented by restricting fuel operation to within the nucleate boiling
regime where the heat transfer coefficient is large and the cladding
surface temperature is slightly above the coolant saturation temperature.
Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
and the resultant sharp reduction in heat
from nucleate boiling (DNB)
not a directly measurable parameter during
is
DNB
transfer coefficient.
power and Reactor Coolant Temperature and
thermal
operation and. therefore
DNB through the WRB-l correlation for
to
related
been
Pressure have
relation has been developed to predict
This
fuel.
Optimized
Westinghouse
for axially uniform and non-uniform
DNB
of
location
the
and
the DNB flux
heat flux ratio, DNBR, defined as
DNB
local
The
heat flux distributions.
cause DNB at a particular core
would
that
flux
heat
the
of
the ratio
location to the local heat flux, is indicative of the margin to DNB.
There must be at least a 95%
The DNB design basis is as follows:
limiting rod during Condition I
the
of
DNBR
minimum
the
that
probability
(normal operation and operational transients) and Condition II (events of
moderate frequency) events is greater than or equal to the DNBR limit of
the DNB correlation being used. The correlation DNBR limit is established.
based on the entire applicable experimental data set such that there is a
95% probability- with 95% confidence that DNB will not occur when the
minimum DNBR is at the DNBR limit.
2.1-1
Amendment No. M

AX

In meeting this design basis, uncertainties in plant operating parameters,
nuclear and thermal parameters, and fuel fabrication parameters are
considered statistically such that there is at least a 95% probability with
95% confidence level that the minimum DNBR for the limiting rod is greater
than or equal to the applicable DNBR limit. The uncertainties in the above
plant parameters are used to determine the plant DNBR uncertainty.
The
DNBR uncertainty combined with the correlation DNBR limit, establishes a
design DNBR value which must be met in plant safety analyses using values
of input parameters without uncertainties.
In addition, margin is
maintained by performing DNB design evaluations to a higher DNBR value,
called the Safety Limit DNBR.
The curves of
Reactor Coolant
calculated DNBR
enthalpy at the

Figure 2.1-1 show the loci of points of thermal power,
System pressure and vessel inlet temperature for which the
is no less than the Safety Limit DNBR value or the average
vessel exit is less than the enthalpy of saturated liquid.

The calculation of these limits includes:
1.

F N

of 1.56
AH

2.

an equivalent steam generator tube plugging level of up to 30% in any
steam generator provided the equivalent average plugging level in all
steam generators is less than or equal to 24%, (2)

3.

a reactor coolant system total flow rate of greater than or equal to
332,020 gpm as measured at the plant,

4.

a reference cosine with a peak of 1.55 for axial power shape.

Figure 2.1-1 includes an allowance for an increase in the enthalpy rise hot
channel factor at reduced power based on the expression:
F

< 1.56 [1+

0.3 (I-P)]

AH
Where P is the fraction of Rated Thermal Power.
When flow or FAH is measured, no additional allowances are necessary prior
to comparison with the limits presented. A 2.6% measurement uncertainty on
Flow and a 4% measurement uncertainty of FAji have already been included in
the above limits.
These limiting heat flux conditions are higher than those calculated for
the range of all control rods fully withdrawn to the maximum allowable
control rod insertion limit (Figure 3.10-4) assuming the axial 'power
imbalance is within the limits of the f(AI) function of the Overtemperature
AT trip. When the axial power imbalance is not within the tolerance, the
axial power imbalance effect on the Overtemperature AT trips will reduce
the setpoints to provide protection consistent with core safety limits.
References
1.

FSAR Section 3.2.2.
2.1-2

Amendment No. 0,
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FIGURE 2.1-1

120

Measured full power AT for the channel being calibrated, IF

ATo
Tavg

-

Average Temperature for the channel being calibrated, OF
(input from instrument racks)

T

-

Measured full power Tavg. for the channel being calibrated,

P

-

Pressurizer pressure, psig (input from instrument racks)

P'

-

'2235 psig
power)

K1

<

1.35

K2

-

0.0212

K3

-

0.000981

K1

is a constant which defines the overtemperature AT trip margin
during steady state operation if the temperature, pressure and

OF

(i.e.,

nominal

pressurizer pressure

at rated

f(AI) terms are zero.
K2

is a constant which defines the dependence of the overtemperature
AT setpoint to Tavg

K3

is a constant which defines the dependence of the overtemperature
AT set point to pressurizer pressure.

AI

qt -qb , where qt and qb are the percent power in the top
and bottom halves of the core respectively, and qt + qb is
total core power in percent of rated power.

f(AI) -

a function of the indicated difference between top and
bottom detectors of the power-range nuclear ion chambers;
with gains to be selected based on measured instrument
response during plant startup tests, where qt and qb are
defined above such that:

(a) for qt
(b)

-

qb below 6 percent, f(AI)

-

0.

qb exceeds
for each percent that the magnitude of qt
+6 percent, the AT trip setpoint shall be automatically
reduced by an equivalent of 2.6 percent of rated power.

2.3-2

Amendment No. go, g, py

(5) Overpower AT
AT < ATo (K4

-

K

dTavg-

T'))

K (Tavg-

dt
where
ATo <
Tavg -

measured full power AT for the channel being calibrated, oF
the channel being
temperature for
measured average
calibrated, OF (input from instrument racks)

T'

measured full power Tavg for the channel being calibrated,

-

OF (can be set no higher than 573.3 OF)
K4

< 1.073

K5

- 0 for decreasing average temperature
> 0.175 sec/°F for increasing average temperature

- 0 for T < T'

K6

> 0.00116 for T > T'
is a constant which defines the overpower AT trip margin
during steady state operation if the temperature term is
zero.

K4

a

is

K5

constant

determined

by

dynamic

considerations

to

compensate for piping delays from the core to the loop
temperature detectors; it represents the combination of the
equipment static gain setting and the time constant setting.
is a constant which defines the dependence of the overpower
AT setpoint to Tavg

K6

dTavz

-

rate of change of Tavg

dt
(6)

Low reactor coolant loop flow:

(a) > 90% of normal indicated loop flow
(b) Low reactor coolant pump frequency
(7)

Undervoltage

-

70% of normal voltage

2.3-3

Amendment No. #,

f

-

> 55.0 cps

C.

2.

Other reactor trips
(1)

High pressurizer water level

(2)

Low-low steam generator water level
instrument span.

(3)

Anticipatory reactor trip upon turbine trip.

-

< 92% of span.
-

>

5% of narrow range

Protective instrumentation settings for reactor trip interlocks shall
satisfy the following conditions:
A.

The reactor trips on low pressurizer pressure, high pressurizer
.level, low reactor coolant flow for two or more loops, and
turbine trip shall be unblocked when;
10% of rated power, or

(1)

Power range nuclear flux >

•(2)

Turbine first stage pressure > 10% of equivalent full load.

The reactor trip on turbine trip may be blocked at power levels
>10% during turbine overspeed surveillance testing.
B.

The single loop loss of flow reactor trip may be bypassed when
the power range nuclear instrumentation indicates < 50% of rated
The single loop loss-of-flow trip setpoint is hereafter
power.
referred to as P-8.

Basis
The high flux reactor trip provides redundant protection in the power range
for a power excursion beginning from low power. This trip was used in the
safety analysis. (1)
The power range nuclear flux reactor trip high set point protects the
reactor core against reactivity excursions which are too rapid to be
protected by temperature and pressure protective circuitry. The prescribed
set point, with allowance for errors, is consistent with the trip point in
the accident analysis. (2) (3)

2.3-4

Amendment No. 0#

The source and intermediate range reactor trips do not appear in the
specification as these settings are not used in the transient and accident
Both trips provide protection 'during reactor
analysis (FSAR Section 14).
The former is set at about 10+9 counts/sec and the latter at a
startup.
current proportional to approximately 25% of rated full power.
The high and low pressure reactor trips limit the pressure range in which
reactor operation is permitted. The high pressurizer pressure reactor trip is
backed up by the pressurizer code safety valves for overpressure protection,
and is therefore set lower than the set pressure for these valves (2485 psig).
The low pressurizer pressure reactor trip also trips the reactor in the
unlikely event of a loss of coolant accident. Its setting limit is consistent
with the value assumed in the loss of coolant analysis. (4)
The overtemperature Delta-T reactor trip provides core protection against DNB
for all combinations of pressure, power, coolant temperature, and axial power
distribution, provided only that (1) the transient is slow with respect to
piping transit delays from the core to the temperature detectors (about 3.5
seconds) (5), and (2) pressure is within the range between the high and low
With normal axial power distribution, the reactor
pressure reactor trips.
trip limit, with allowance for errors (2), is always below the core safety
If axial peaks are greater than design, as
limit as shown on Figure 2.1-1.
indicated by difference between top and bottom power range nuclear detectors,
The values of the
the reactor trip limit is automatically reduced. (6) (75
constants K1 , K2 and K3 are determined during the design of the core for
operation with all reactor loops in service. The values are then specified
The
for the reactor protection system manufacturer and for calibration.
setpoints will ensure that the safety limit of centerline fuel melt will not
be reached and the applicable safety limit DNBR will not be violated.
The overpower Delta-T reactor trip prevents power density anywhere in the core
from exceeding 118% of design power density, and includes corrections for
change in density and heat capacity of water with temperature, and dynamic
compensation (via the overall gain in the rate controller ) for piping delays
The specified set points
from the core to the loop temperature detectors.
meet this requirement and include allowance for instrument errors. (2j The
values of the constants K4 , K5 , and K6 are determined during the design of the
core and the reactor protection system. The values are then specified for the
reactor protection system manufacturer and for calibration.
The overpower limit criteria is that core power be prevented from reaching a
value at which fuel pellet centerline melting would occur. Fuel temperature
decreases due to cladding creepdown with burnup and consequential reduction of
Thus overpower limits become less restrictive as fu~l
pellet-cladding gap.
burnup proceeds.
The T' values represent the measured full power Tavg for the overtemperature
T' must correspond to the indicated full
and overpower Delta-T equations.
power Tavg, and may only be set as high as 573.30 F if the plant operates at
the design full power Tavg. Reducing T' for a lower (than design) full power
Tavg assures that the overtemperature and overpower delta-T setpoint are
decreased for any increase in Tavg above-the indicated loop full power Tavg.
.2.3-5
Amendment No. %

The constants delta-To and T' for each overtemperature and overpower
protection channel are set in accordance with the measured delta-T and Tavg at
rated power existing in the loop from which the process inputs for a
particular protection channel are supplied. This is done to account for loop
to loop differences in delta-T and Tavg which may exist as a result of
asymmetric steam generator tube plugging.
The low flow reactor trip protects the core against DNB in the event of a loss
of one or two reactor coolant pumps. The undervoltage reactor trip protects
the core against DNB in the event of a loss of two or more reactor coolant
pumps.
The set points specified are consistent with the values used in the
accident analysis. (8)
The low frequency reactor coolant pump trip also
The specified set point assures a
protects against a decrease in flow.
reactor trip signal by opening the reactor coolant pump breaker before the low
flow trip point is reached.
The high pressurizer water level reactor trip protects the pressurizer safety
valves against water relief. Approximately 1600 ft3 of water (39.75 ft. above
the lower instrument tap) corresponds to 92% of span. The specified set point
allows margin for instrument error and transient level overshoot beyond their
trip setting so that the trip function prevents the water level from reaching
the safety valves.
The low-low steam generator water level reactor trip protects against
postulated loss of feedwater accidents. This specified set point assures that
there will be sufficient water inventory in the steam generators at the time
of trip to allow for starting delays for the Auxiliary Feedwater System (9).
Specified reactor trips are blocked at low power where they are not required
for protection and would otherwise interfere with normal plant operations
The prescribed set points at which these trips are unblocked assures their
availability in the power range where needed.
Above 10% power, an automatic reactor trip will occur if two reactor coolant
Above the P-8 setpoint for four-loop
pumps are lost during operation.
This
operation, an automatic reactor trip will occur if any pump is lost.
latter trip will prevent the minimum value of the DNB ratio, DNBR, from going
below the applicable-safety limit during normal operational transients.
A turbine trip causes a direct reactor trip, when operating at or above 10%
power. This anticipatory trip will operate in advance of the pressurizer high
pressure reactor trip to reduce the peak Reactor Coolant System pressure. No
credit was taken in the accident analyses for operation of this trip. (10)
The turbine and steam-feedwater flow mismatch trips do not appear in the
specification as these settings are not used in the transient and accident
analysis (FSAR Section 14).

2.3-6

Amendment No. PX, PP

j

Safety Valves

a.

At least one pressurizer code safety valve shall be operable, or an
opening greater than or equal to the size of one code safety valve
flange to allow for pressure relief, whenever the reactor head is on
the vessel except for hydrostatically testing the RCS in accordance
with Section XI of the ASME-Boiler and Pressure Vessel Code.

b.

All pressurizer code safety valves shall be operable whenever the
reactor is above the cold shutdown condition except during reactor
coolant system hydrostatic tests and/or safety valve settings.

c.

The pressurizer code safety valve lift setting shall be set at 2485
psig with +1% allowance for error.

3.

Pressurizer Heaters
Whenever the reactor is above the hot shutdown condition, the
pressurizer shall be operable with at least 150 kw of pressurizer
heaters.
a.

4.

With less than 150 kw of pressurizer heaters operable, restore
the required inoperable heaters within 72 hours or be in at least
hot shutdown within an additional 6 hours.

Power Operated Relief Valves
Whenever the reactor coolant system is above 400 0 F, the power operated
relief valves (PORVs) shall be operable or their associated block
valves closed.

5.

a.

If the block valve is closed because of an inoperable PORV, the
control power for the block valves must be removed.

b.

If the above conditions cannot be satisfied within 1 hour, be in
at least hot shutdown w~thin 6 hours and in cold shutdown within
the following 30 hours.

Power Operated Relief Block Valves
Whenever the reactor coolant system is above 400 0 F, the motor operated
block valves shall be operable or closed.

6.

a.

If the block valve is inoperable, the control power is to be
removed.

b.

If the above conditions cannot be satisfied within I hour be in
at least hot shutdown within the following 30 hours.

Reactor Coolant System Tavg
During steady state operation, the maximum indicated Tavg shall not
exceed 578.3 0 F.

Amendment No. 7,

OX

3.1-2

The
limit on maximum indicated Tavg provides assurance
that RCS
temperatures are maintained within the normal steady state envelope of
operation assumed in the safety analyses performed to support the Vantage 5
fuel reloads with asymmetric tube plugging among steam generators.
A
maximum full power Tcold of 547.9 0 F (including control deadband and
measurement uncertainties) was assumed in these safety analyses restricting
the maximum indicated Tav to 578.3 0 F assures that a Tcold of 547.9 0 F is
not exceeded at a measureT flow of 332,020 gpm when considering asymmetric
tube plugging among steam generators.
Reactor vessel head vents are provided to exhaust noncondensible gases
and/or steam from the primary system that could inhibit natural circulation
core cooling.
The OPERABILITY of at least one reactor vessel head vent
path ensures the capability exists to perform this function.
The valve redundancy of the reactor coolant system vent paths serves to
minimize the probability of inadvertent or irreversible actuation while
ensuring that a single failure of a vent valve power supply or control
system does not prevent isolation of the vent path.
The function, capabilities, and testing requirements of the reactor coolant
system vent systems are consistent with the requirements of Item II.B.l of
NUREG-0737, "Clarification of TMI Action Plan Requirements", November,
1980.
The OPS is designed to relieve the RCS pressure for certain unlikely
incidents to prevent the peak RCS pressure from exceeding the 10 CFR 50,
Appendix G, limits. "Arming" means that the motor operated valve (MOV) is
in the open position. This can be accomplished either automatically by the
OPS when the RCS temperature is less than or equal to 326 0 F or manually by
the control room operator.
The start of an RCP is allowed when the steam generators' temperature does
not exceed the RCS and the OPS is operable (i.e., both PORVs available).
During all modes of operation, the steam generator temperature may be
measured using the Control Room instrumentation or, as a backup, from a
contact reading off the steam generator's shells.
Most start-ups will satisfy these requirements as provided in Specification
3.l.A.l.d.(l)(a).
In order to allow start of an RCP when the steam
generators are hotter than the RCS, requirements for a pressurizer bubble
(gas or steam) are developed. During this Heat Input initiation event the
RCS fluid temperature rise in considerably more rapid than the reactor
vessel metal temperature rise.
Since OPS utilizes a setpoint curve (Fig.
3.1.A-2, curve II) and the temperature measured is the fluid temperature,
and not the reactor vessel metal, it is necessary to shift to the right the
OPS setpoint curve to ensure the pressure does not exceed the allowable
(appendix G) values for the vessel.
For the conditions when the OPS is
inoperable, additional requirements are developed for the 'Pressurizer
bubble, RCS pressure and temperature.

3.1-3a

Due to the rate of energy transferred to the RCS, when the RCP is started,
the resultant rate of temperature rise and the pressure increase are
strongly dependent on the temperature difference between the RCS and the

steam generators. The presence of a pressurizer bubble provides for a more
moderate pressure increase. The bubble size is sufficient to prevent the
RCS from going water solid for 10 minutes during which time operator action

will

terminate

the

pressure

transient.

Pressurizer

level

refers

to

The preventive
indicated level and includes instrument uncertainty.
or charging
pump
SI
(i.e.,
event
measures for a Mass Input initiating
in
described
are
event
pumps) as well as the Heat Input initiating

(Also refer to Specification 3.3.A.8.
References (3), (4) and (5)).
The OPS need not be
Safety Injection and Residual Heat Removal Systems).
0 F if the RCS is
326
than
operable when the RCS temperature is less
depressurized and vented with an equivalent opening of at least 2.00 square
inches. This opening is adequate to relieve the worst case analyzed.
The OPS arming temperature of 326 0 F permits the performancL of an RCS
hydrostatic test (see Fig. 4.3-1) without activating the OPS.
0
This
Upon OPS inoperability, the RCS may be heated above 370 F.
curves
cooldown
and
heatup
RCS
the
which
temperature is that value for

(Figures

3.1-1

and

3.1-2)

pressurizer safety valves.

permit pressurization to

the

setting of

the

Accordingly, with an inoperable OPS and an RCS

temperature 370 0 F, the pressurizer safety valves will preclude violation of
In addition, the OPS need not be
the 10 CFR 50, Appendix G, curves.
operable upon satisfying the conditions of Specification 3.l.A.8.b. (3)
which requires the presence of a pressurizer bubble to preclude RCS
Specification
inputs.
mass
inadvertent
during
overpressurization

3.l.A.8.b(3) also places restrictions on the number of SI pumps capable of
feeding the RCS (see Specification 3.3.A.8). An SI pump can be rendered
incapable of feeding 'the RCS is, for example, its switch is in the trip
pull-out position, or if at least one valve in the flow path from the SI
pump to the RCS is closed and locked (if manual) or de-energized (if motor
operated).
This section has also been revised in accordance with the results of tests
conducted on the capsule "T" specimens (Reference 6).
References

1)
2)
3)
4)
5)
6)

FSAR Section 14.1.6
FSAR Section 14.1.8
Letter dated 10/25/78 "Summary of Changes to IP-3 Plant Operating
Procedures in Order to Preclude RCS Overpressurization"
Letter dated 2/28/76 "Conceptual Design of the Reactor Coolant
Overpressure Protection System" and response to NRC questions.
IP-3 Low Temperature Overpressurization Protection System Analysis,
NYPA Report dated 8/24/84.
WCAP-9491 "Analysis of Capsule T from IP-3 Reactor Vessel Radiation
Surveillance Program", J.A. Davidson, S.L. Anderson, W. T. Kaiser,
April 1979.
3.1-3b

Amendment No. #t

3.2

CHEMICAL AND VOLUME CONTROL SYSTEM

Applicability
Applies to the operational
Control System.

status

of

the

Chemical

and Volume

Objective

To

define

those

conditions of

the Chemical

and Volume

Control

System necessary to ensure safe reactor operation.
Specification
A.

When fuel is in the reactor there shall be at least one
flow path to the core for boric acid injection.

B.

The reactor shall not be brought above the cold shutdown
condition unless the following requirements are met:
1.

Two charging pumps shall be operable.

2.

Two boric acid transfer pumps shall be operable
recirculate
to
operating
shall be
which
of
contents of the Boron Injection Tank.

3.

a
contain
shall
system
storage
acid
boric
The
minimum of 5000 gallons of 11 1/2% to 13% by weight
22,735 ppm of boron) boric acid
(20,112 ppm to
0
solution at a temperature of at least 145 F.

4.

System piping and valves shall be operable to the
extent of establishing one flow path from the boric
acid storage system and one flow path from the
refueling water storage tank (RWST) to the Reactor
Coolant System and a recirculation flow path between
Boron
the
and
system
storage
acid
boric
the
Injection Tank.

5.

level
tank
storage
acid
boric
appropriate
The
Tank
Injection
Boron
the
and
indicator(s)
recirculation flow indicator shall be operating.

6.

Two
the

channels of heat tracing shall be operable for
flow path from the boric acid storage system to

the Reactor Coolant System.
3.2-1

Amendment No.

X

one
the

Continuous recirculation between the boric acid storage system and the
boron injection tank, and operability of the heat tracing circuit of the
recirculation line insures that a flow path exists from the boric acid
storage system to the boron injection tank.
A minimum volume of 5000 gallons.of the 11 1/2% to 13% by weight (20,112
ppm to 22,735 ppm of boron) of boric acid are required to meet cold
shutdown conditions.
An upper concentration limit of 13% (22,735 ppm of
boron) boric acid in the boric acid storage system is specified to maintain
solution solubility at the specified low temperature limit of 145 0 F. One
channel of heat tracing is sufficient to maintain the specified low
temperature limit. The second channel of heat tracing provides backup for
continuous plant operation when one channel is inoperable.
Should both
channels of heat tracing become inoperable, the reactor will be shutdown
and can easily be borated before the line temperature is reduced near the
boric acid precipitive temperature.
The city water system is used as a source of water for emergency cooling of
the charging pumps and as a source of flush water to remove concentrated
boric acid from the piping between the outlet of the boric acid storage
tanks and the inlet to the charging pumps in the unlikely event of a
complete loss of electrical power and/or a complete loss of service water
resulting from turbine missiles.

References

1)
2)

FSAR - Section 9.2
FSAR - Section 6.2

3.2-4
Amendment No. YA

c.

One
residual
heat
removal
pump
and
heat
exchanger together with the associated piping
and valves operable.

d.

One
recirculation pump
together
with
associated piping and valves operable.

its

2.

If the Safety Injection and Residual Heat Removal.
Systems are not restored to meet the requirements of
3.3.A.l within I hour the reactor shall be in the
cold shutdown condition within the next 20 hours.

3.

The reactor coolant system Tavg shall not exceed
350°F unless the following requirements are met:
a.

The refueling water storage tank contains a
minimum of 346,870 gallons of water at a boron
concentration of at least 2000 ppm.

b.

The boron injection tank contains 900 gallons
of a boric acid solution of 11-1/2% to 13% by
weight (20,112 ppm to 22,735 ppm of boron) at a
temperature of at least 145 0 F. Two channels of
heat tracing shall be operable for that portion
of the flow path bounded by the boron injection
tank inlet and outlet motor operated valves and
the recirculation flow path to and from the
boric acid tanks.

c.

The four accumulators are pressurized between
600 and 700 psig and each contains a minimum of
775 ft 3 and a maximum of 800 ft 3 of water at a
boron concentration of at
least
2000 ppm.
Accumulator isolation valves 894A, B, C, and D
shall be open and their power supplies de
energized whenever the reactor coolant system
pressure is above 1000 psig.

3.3-2

Amendment No. 7

Assuming the reactor has been operating at full rated power,
the magnitude of the decay heat decreases after initiating hot
Thus, the requirement for core cooling in case of a
shutdown.
postulated loss-of-coolant accident while in the hot shutdown
condition is significantly reduced below the requirements for
a postulated loss-of-coolant accident during power operation.
condition
shutdown
in
the
hot
reactor
the
Putting
significantly reduces the potential consequences of a loss-of
coolant accident, and also allows more free access to some of
to
effect
in
order
components
safeguards
the
engineered
repairs.
Failure to complete repairs within 1 hour of going to the hot
shutdown condition is considered indicative of a requirement
in such a case the
for major maintenance and, therefore,
reactor is to be put into the cold shutdown condition.
limits
for the Boron Injection Tank, Refueling Water
The
Storage Tank, and the accumulators insure the required amount
of water with the, proper boron concentration for injection
into the reactor coolant system following a loss-of-coolant
These limits are based on values used
accident is available.
(9) (13)
in the accident analysis.
include
the
RWST
water
for
of
quantities
specified
The
unavailable water (4687 gals) in the tank bottom, inaccuracies
(1406 gals) in the alarm setpoints, and minimum quantities
required during injection (246,000 gals) (3) and recirculation
The minimum RWST (e.g., 346,870
(4)
phases (80,000 gals).
The
provides approximately 13,370 gallons margin.
gals)
minimum RWST boron concentration ensures that the reactor core
will remain subcritical during long term recirculation with
all control rods fully withdrawn following a postulated large
break LOCA.
are
(894
A.B,C,D)
isolation valves
four
accumulator
The
the reactor coolant
maintained in the open position when
pressure is above 1000 psig to assure flow passage from the
accumulators will be available during the injection phases of
Indication is also provided on
a loss-of-coolant accident.
the monitor light panel, should any of these valves not be in
open position even with the valve operator de
the
full
The 1000 psig limit is derived from the minimum
energized.
with
combined
accumulators
of
the
requirements
pressure
instrument error and an operational band and is based upon
coolant
the
reactor
into
injection
inadvertent
avoiding
The accumulator isolation valve motor operators are
system.
de-energized to prevent an extremely
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3.6

CONTAINMENT SYSTEM

Applicability
Applies to the integrity of reactor containment.
Obiective
To define the operating
plant operation.

statue of the reactor

containment, for

Specification
A.

Containment Integrity
1.

The containment integrity (as defined in 1.10) shall
in the cold
not be violated unless the reactor is
shutdown condition.
However, those non-automatic
valves listed in Table 3.6-1, may be opened if
necessary for plant operation and only as long as
necessary to perform the intended function.

2.

The containment integrity shall not be violated when
the reactor vessel head is removed unless the boron
concentration is sufficient to maintain the shutdown
margin equal to or greater than the requirements of
specification 3,.8.D.

3.

B.

the containment integrity requirements are not
If
met
when- the
reactor
is
above
cold
shutdown,
containment integrity shall be restored within one
hour or the reactor shall be in the hot shutdown
condition within six hours and in cold shutdown
condition within the next 30 hours.

Internal Pressure
If the internal pressure exceeds 2.5 psig or the internal
vacuum exceeds 2.0 psig, the condition shall be corrected
or the reactor shutdown.

3.'6-1I
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Containment Temperature

C.

The reactor shall not be taken above the cold shutdown
condition unless the containment ambient temperature is

greater than 500 F.
Containment Vent and Purge System

D.

The reactor shall not be taken above the cold shutdown
condition unless the clontainment vent, isolation valves
(PCV - 1190, -1191, -1192) are closed or limited to a
maximum valve opening angle of 600 (900 - full open) by

mechanical means.
The reactor shall not be taken above the cold shutdown
condition unless the containment purge supply and exhaust
-1172,
-1173) are
(FCV-1170, -1171,
isolation valves
closed.
If the above conditions cannot be met within one hour,
the reactor shall be in the hot shutdown condition within
six hours and in the cold shutdown condition within the
next 30 hours.
BASIS
The Reactor Coolant system conditions of cold shutdown assure
that no steam will be formed and hence there would be no
pressure buildup in the containment if a Reactor Coolant
System rupture were to occur.
The

shutdown margins

are

selected on

the

type

of

activities

The shutdown margin requirement.
that are being carried out.
of specification 3.8.D when the vessel head bolts are less
than fully tensioned precludes criticality during refueling.
When the reactor head is not to be removed, the specified
cold
Ak/k precludes criticality at
shutdown margin of 1%
shutdown conditions.

the
containment
pressure
limitations,
Regarding
internal
design pressure of 47 psig would not be exceeded if the
internal pressure before a major loss-of-coolant accident were
The containment can withstand an
as much as 6.4 psig. (1)
internal vaccum of 3 psig. (2) The 2.0 psig vacuum specified
as an operating limit avoids any difficulties with motor
cooling.
ambient
minimum
containment
of
a
50°F
The
requirement
metal
that
the minimum service
is
to
assure
temperature
temperatures of the containment liner is well above the NDT +
30°F criterion for the linear material. (3)

3.6-2

3.8

Refueling. Fuel Handling and Storage

Applicability
Applies to operating limitations during refueling, fuel handling, storage
operations, and when heavy loads are moved over the reactor when the head
is removed.
Obiective
To ensure that no incident could occur during refueling, fuel handling, and
storage operations that would adversely affect public health and safety.
Specification
A.

or
removal
head
vessel
reactor
operations,
handling
During
installation, or movement of heavy loads over the reactor vessel with
the head removed, the following'conditions shall be met:
1.

The equipment door and at least one door in each personnel air
When the closure plate with a
lock shall be properly closed.
personnel door that prevents direct air flow from the containment
is used, it shall be properly closed.

2.

At least one isolation valve shall be operable, locked closed or
blind flanged in each line penetrating the containment and which
provides a direct path from containment atmosphere to the
outside.

3.

Radiation levels in the containment and spent fuel storage areas
shall be monitored continously.

4.

The core subcritical neutron flux shall be continuously monitored
by the two source range neutron monitors, each with continuous
visual indication in the control room and one with audible
indication in the containment available whenever core geometry is
being changed. When core geometry is not being changed, at least
one source range neutron flux monitor shall be in service.

5.

At least one residual heat removal pump and heat exchanger shall
be operating except during those core alternations in which the
residual heat removal flow interferes with component positioning.

6.

During reactor vessel head removal and while loading
unloading fuel in the reactor, Tavg shall be < 140 0 F.

7.

Direct communication between the control room and the refueling
cavity manipulator crane shall be available whenever changes in
core geometry are taking place.

3.8-1
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,

and

a.

No. 31 residual heat removal pump and heat exchanger,
together with their associated piping and valves are
operable.

b.

No. 32 residual heat removal pump and heat exchanger,
together with their associated piping and valves are
operable.

c.

The water level in the refueling cavity above the top of the
reactor vessel flange is equal to or greater than 23 feet.

B.

If any of the specified limiting conditions for refueling are not met,
refueling shall cease until the specified limits are met, and no
operations- which may increase the reactivity of the core shall be
made.

C.

During fuel handling and storage operations, the following conditions
shall be met:
1.

Radiation levels in the spent fuel storage area shall be
monitored continuously whenever there is irradiated fuel stored
therein. If the monitor is inoperable, a portable monitor may be
used.

2.

The spent fuel cask shall not be moved over any region of the
spent fuel pit which contains irradiated fuel. Additionally, if
the spent fuel pit contains irradiated fuel, no loads in excess
of 2,000 pounds shall be moved over any region of the spent fuel
pit.

3.

During periods of spent fuel cask or fuel storage building cask
crane movement over the spent fuel pit, or during periods of
spent fuel movement in the spent fuel pit when the pit contains
irradiated fuel, the pit shall be filled with borated water at a
concentration of >1000 ppm.

4.

Whenever movement of irradiated fuel in the spent fuel pit is
being made, the minimum water level in the area of movement shall
be maintained 23 feet over the top of irradiated fuel assemblies
seated in the storage rack.

5.

Hoists or cranes utilized in handling irradiated fuel shall be
deadload tested before fuel movement begins. The load assumed by
the hoists or cranes for this test must be equal to or greater
than the maximum load to be assumed by the hoists or cranes
during the fuel handling operation. A thorough visual inspection
of the hoists or cranes shall be made after the deadload test
prior to fuel handling.

Amendment No.

X,
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D.

6.

The fuel storage, building emergency ventilation system shall be
operable whenever irradiated fuel is being handled within the
fuel storage building. The emergency ventilation system may be
inoperable when irradiated fuel is in the fuel storage building,
provided irradiated fuel is not being handled and neither the
spent fuel cask nor the cask crane are moved over the spent fuel
pit during the periods of inoperability.

7.

Fuel assemblies to. be stored in the spent fuel pit can be
categorized as either Category 1, 2 or 3 based on burnup and
initial enrichment as specified in Figure 3.8-1. Category 2 fuel
shall be loaded into the spent fuel pool storage locations in a
checkerboard fashion with the intermediate storage locations
containing Category 1 fuel, non-fuel materials or left empty.
Unless restricted by. the above, Category 1 or 3 fuel can be
stored in any location in the spent fuel pool.

When any fuel assemblies are. in the reactor vessel and the reactor
vessel head bolts Are less than fully tensioned, the boron
concentration of all filled portions of the Reactor Coolant System and
the refueling canal shall be maintained uniform and sufficient to
ensure that the more restrictive of the following reactivity
conditions is met; either:
a.

A shutdown margin greater than or equal to 5% AK/K
or

b.

A boron concentration of greater than or equal to 1900 ppm.

The required boron concentration will be verified by chemical
analysis daily. With the requirements of the above specification
not satisifed,' immediately suspend all operations involving core
alterations or positive reactivity changes and initiate boration
to return to the more restirctive of the limits above.

Basis
The equipment and general procedures to be utilized during refueling, fuel
handling, and storage are discussed in the FSAR.
Detailed instructions,
the above specified precautions,
and the design of the fuel handling
equipment incorporating built-in interlocks and safety features, provide
assurance that no incident could occur during the refueling, fuel handling,
reactor maintenance or storage operations that would result in a hazard to
public health and safety. [11 Whenever changes are not being made in core
geometry, one flux monitor is sufficient. This permits maintenance of the
instrumentation.
Continuous monitoring of radiation levels and neutron
flux provides immediate indication of an unsafe condition.
The residual
heat removal pump is used to maintain a uniform boron concentration.
3.8-4
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The shutdown margin indicated will keep the core subcritical.
During
refueling the reactor refueling cavity is filled with approximately 342,000
gallons of water from the refueling water storage tank with a boron
concentration of 2000 ppm.
Periodic checks of refueling water boron
concentration and residual heat removal pump operation insure the proper
shutdown margin.
The requirement for direct communications allows the
control room operator to inform the manipulator operator of any impending
unsafe condition detected from the main control board indicators during
fuel movement.
The minimum boron concentration of this water is the more restrictive of
either 1900 ppm or else sufficient to maintain the reactor subcritical by
at least 5% AK/K in the cold shutdown condition with all rods inserted.
These limitations are consistent with the initial conditions assumed for
the boron dilution incident in the safety analyses.
In addition to the above safeguards, interlocks are utilized during
refueling to ensure safe handling. An excess weight interlock is provided
on the lifting hoist to prevent movement of more than one fuel assembly at
a time.
The spent fuel transfer mechanism can accommodate only one fuel
assembly at a time.
The 120-hour decay time following the subcritical condition and the 23 feet
of water above the top of the reactor pressure vessel flange is consistent
with the assumptions used in the dose calculation for the fuel-handling
accident.
The waiting time of 162 hours required following plant shutdown before
unloading more than one region of fuel from the reactor assures' that the
maximum pool water temperature will be within design objectives as stated
in the FSAR. The calculations confirming this are based on an inlet river
temperature of 920 F, service water flow to the component cooling heat
exchangers of 7000 gpm (FSAR) and component cooling flow to the Spent Fuel
Pit heat exchanger of 2800 gpm (FSAR).
The requirement for the fuel storage building emergency ventilation system
to be operable is established in accordance with standard testing
requirements to assure that the system will function to reduce the offsite
dose to within acceptable limits in the event of a fuel-handling accident.
The system is actuated upon receipt of a signal from the area high activity
alarm or by a manually-operated switch. The system is tested prior to fuel
handling and is in a standby basis.
When fuel in the reactor is moved before the reactor has been subcritical
for at least 365 hours, the limitations on the containment vent and purge
system ensure that all radioactive material released from an irradiated
fuel assembly will be filtered through the HEPA filters and charcoal
adsorbers prior to discharge to the atmosphere.

3.8-5
Amendment Y,

7,

X,

O, 79, 7?, 7Y

The limit to have at least two means of decay heat removal operable ensures
that a single failure of the operating RHR System will not result in a
total loss of decay heat removal capability. With the reactor head removed
and 23 feet of water above the vessel flange, a large heat sink is
available for core cooling.
Thus, in the event of a single component
failure, adequate time is provided to initiate diverse methods to cool the
core.
The minimum spent fuel pit boron concentration and the restriction of the
movement of the

spent

fuel cask over irradiated fuel were specified in

order to minimize the consequences of an unlikely sideways cask drop.'

Fuel assemblies whose initial enrichment is greater than 3.5 w/o U-235 but.
less than or equal to 4.3 w/o can be stored in the spent fuel pool
providing they are placed in a checkerboard array with fuel-whose initial
enrichment and burnup are sufficient to ensure that Keff is less than 0.95
with no soluble boron present. This is ensured by categorizing the fuel
whose initial enrichment is greater than 3.5 w/o U-235 but less than or
equal to 4.3 w/o and.whose burnup is below the curve of Figure 3.8-1 as
Category 2. This fuel can be stored by checkerboarding with Category 1
fuel which is defined as fuel whose initial enrichment and burnup place it
on or above and to the left of the curve in Figure 3.8-1. Category 3 fuel
which is less than or equal 3.5 w/o U-235 and below the curve of Figure
3.8-1 cannot be used in the checkerboard with Category 2 fuel.
Any
Category 1 or 3 fuel can continue to be stored on a repeating x-y array
with other non-Category 2 fuel.
For the purpose of storing Category 2
fuel, non-fuel material or empty locations can be utilized in place of
Category 1 fuel.
When the spent fuel cask is being placed in or removed from its position in
the spent fuel pit, mechanical stops incorporated in the bridge rails make
it impossible for the bridge of the crane to travel further north than a
point directly over the spot reserved for the cask in the pit. Thus, it
will be possible to handle the spent fuel cask with the 40-ton hook and to
move new fuel to the new fuel elevator with a 5-ton hook, but it will be
impossible to carry any object over the spent fuel storage area with either
the 40 or 5-ton hook of the fuel storage building crane.
Dead load tests and visual inspection of the hoists and cranes before
handling irradiated fuel provide assurance that the hoists or cranes are
capable of proper operation.
References

(1) FSAR

-

Section 9.5.2
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3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS
Applicability:
Applies to the
to limits

on

limits

power

fission

core

distribution

and

on control rod operations.

Obiectives:
To

ensure:
trip.

subcriticality after reactor

1.

Core

2.

Acceptable core power distribution during power operation
in order to maintain fuel integrity in normal operation
moderate
of
faults
with
associated
transients
and
frequency, supplemented by automatic protection and by
design
the
to maintain
and
procedures,
administrative
and
faults,
limiting
for
conditions
initial
basis

3.

Limit

potential

hypothetical

reactivity

caused

insertions

by

ejection.

control rod

Specifications:
3.10.1

Shutdown Reactivity

The shutdown margin
Figure 3.10-1.

shall

be

at

least

as

great

as

shown

in

3.10.2

Power Distribution Limits

3.10.2.1

At all times, except during low power physics tests,
the hot channel factors defined in the basis :must
meet the following limits:

FQ(Z)

! (2.32/p) x K(Z) for P > 0.5

FQ(Z)

< (4.64) x K(Z) for P < 0.5

FKH

<1.56

[1

+ 0.3

(l-P)]

Where P is the fraction of full power at which
the fraction
is
is operating, K(Z)
the core
given in Figure 3.10-2 and Z is the core height
location of FQ.
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3.10.2.2

subsequent
core
loading,
initial
Following
reloading and at regular effective full power
power
thereafter,
monthly
intervals
distribution maps, using the movable detector
system, shall be made to confirm that the hot

channel factor limits of this specification are
satisfied. For the purpose of this comparison,
3.10.2.2. 1

The measurement of total peaking factor FQMeas,
shall be increased by three percent to account
and
further
tolerances
for manufacturing
for
to
account
five
percent
increased by
measurement error.

3.10.2.2.2

When FgH is measured, no additional allowances
the
comparison with
prior to
are, necessary
An error allowance
limits of section 3.10.2.
limits
of
included
in
the
4%
has
been
of
If either measured hot channel
section 3.10.2
factor exceeds its limit specified under Item
3.10.2.1, the reactor power and high neutron
flux trip setpoint shall be reduced. so as not
to exceed a fraction of rated power equal to
the ratio of the FQ or FgH limit to measured
If subsequent in
value, whichever is less.
core mapping cannot, within a 24-hour .period,
demonstrate that the hot channel factors are
met, the reactor shall be brought to a hot
power
return
to
condition
with
shutdown

authorized
testing.
3.10.2.3

for

only

the

purpose

of

physics

The reference equilibrium indicated axial flux
as
a
excore
channel
for
each
difference
function of power level (called the target flux
difference) shall be measured at least once per
equivalent full power quarter. The target flux
differences must be updated each effective full
power month by linear interpolation using the
most recent measured value and a value of 0
percent at the end of the cycle life.

3.10.2.4

Except

during

calibration

physics

procedures

tests,
and

during

except

as

excore
modified

by Items 3.10.2.5 through 3.10.2.7 below, the
indicated axial flux difference of all but one
operable excore channel shall be maintained
within a + 5% band about the target flux
difference.

Amendment No.
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3.10.3. 3

The

rod

position

indicators

shall

be

monitored

and

logged once each shift to verify rod position within
each bank assignment.
3.10.3.4

The tilt deviation alarm shall be set to annunciate
whenever the excore tilt ratio exceeds 1.02.
If one
or both of the quadrant power tilt monitors is
inoperable,
individual upper
and
lower
excore
detector calibrated outputs shall be logged once per
shift and after a load change greater than 10
percent of rated power.

3.10.4

Rod Insertion Limits

3.10.4.1

The shutdown rods shall be
reactor
is
critical
or
(i.e.., the reactor is no
amount equal to or greater
in Figure 3.10-1).

3.10.4.2

When the reactor is critical, the control banks
shall be limited in physical
insertion to the
insertion limits shown in Figure 3.10-4.

3.10.4.3

Control bank insertion shall be further restricted
if:
a.
The measured control rod worth of all rods,
less the worth of the most reactive rod (worst
case stuck rod), is less than the reactivity
required
to
provide
the
design value
of
available shutdown,
b.
A rod is inoperable (Specification 3.10.7).

3.10.4.4

Control rod insertion limits do not apply during
physics
tests
or
during
periodic
exercise
of
individual
rods.
However, the shutdown margin
indicated in Figure 3.10-1 must be maintained except
for the low power physics test to measure control
rod worth and shutdown margin.
For this test, the
reactor may be critical with all but one control rod
inserted.

3.10-5
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fully withdrawn when the
approaching criticality
longer subcritical by an
than the shutdown margin

•3.10.9

Rod Position Monitor
If the rod position deviation monitor is inoperable,
individual rod positions shall be logged once per
than 10
load change greater
after
a
shift and
percent of rated power.

3.10.10

Reactivity Balance
be
shall
balance
reactivity
core
overall
The
demonstrate
to
values
predicted
to
compared
agreement within + 1% Ak/k at least once per 31
This comparison
Effective Fuel Power Days (EFPD).
coolant system
at
least consider reactor
shall,
boron concentration, control rod position, reactor

temperature, fuel burnup
coolant system average
based on gross thermal energy generation, xenon
The
concentration, and samarium concentration.
shall
values
reactivity
predicated
to
the
to
correspond
(normalized)
condition prior to exceeding a fuel
EFPD after each fuel loading.
3.10.11

adjusted
be
core
actual
burnup of 60

Notification
Any event requiring plant shutdown on trip setpoint
reduction because of Specification 3.10 shall be
reported to the Nuclear Regulatory Commission within
30 days.

Basis
operations,
normal
for
chosen
have
been
criteria
Design
in: FSAR
analyzed
events
and
those
transients
operational
Section 14.1 which are consistent with the fuel integrity
pellet
gas
release,
to
fission
relate
These
analysis.
Also, the
temperature and cladding mechanical properties.
minimum DNBR in the core must not be less than the applicable
term
in short
operation or
in normal
DNBR
limit
safety
transients.
In addition to the above conditions, the peak linear power
density must not exceed the limiting Kw/ft values which result
from the large break loss of coolant

3.10-8
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FEQ. Engineering Heat Flux Hot Channel Factor, is defined as
the
allowance
on
heat
flux
required
for
manufacturing
tolerances.
The
engineering
factor
allows
for
local
variations in enrichment, pellet density and diameter, surface
area of the fuel rod and eccentricity of the gap between
pellet and clad.
Combined statistically the net effect is a
factor of 1.03 to be applied to fuel rod surface heat flux.
FRH Nuclear Enthalpy Rise Hot Channel Factor. is defined as
the ratio of the integral of linearpower along the rod with
the highest integrated power to the average rod power.
It should be noted that FgH is based on an integral and is
used as such in the DNB calculations.
Local heat fluxes are
obtained by using hot channel and adjacent channel explicit
power shapes which take into account variations in horizontal
(x-y) power shapes throughout the core.
Thus the horizontal
power
shape
at
the
point
of
maximum heat
flux
is
not
necessarily directly related to FgH.
An upper bound envelope of 2.32 times the normalized peaking
factor axial dependence of Figure 3.10-2 has been determined
consistent with Appendix K criteria and is satisfied for OFA
transition
mixed
cores
(3)
by
all
operating
maneuvers
consistent
with
the
technical
specifications
on
power
distribution control as given in Section 3.10.
The results of
the loss of coolant accident analysis based on this upper
bound normalized envelope of Figure 3.10-2 demonstrates a peak
clad temperature not greater than 2049 0 F, which is below peak
0
clad temperature limit of 2200 F. (2)
When an FQ measurement is taken, both experimental error and
manufacturing tolerance must be allowed for.
Five percent is
the appropriate allowance for a full core map taken with the
movable incore detector flux mapping system and three percent
is the appropriate allowance for manufacturing tolerance.
In the specified limit of FgH there is an 8 percent allowance
for uncertainties which means that normal operation of the
core is expected to result in FgH
< 1.62/1.08.
The logic
behind the larger uncertainty in this case is that (a)
normal perturbations in the radial power shape

3.10-9
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(e.g. rod misalignment) affect FNH, in most cases without
necessarily affecting FQ, (b) the operator has a direct
influence on FQ through movement of rods, and can limit it

to the desired value, he has no direct control over FgH and
(c) an error in the predictions for radial power shape, which
may be
detected during
startup physics
tests
can be
compensated

for

in

FQ

by

tighter

axial

control,

but

compensation
for
is
less
readily
available.
When a
measurement of FKH is taken, no additional allowances are
necessary prior to comparison with the limit of section
3.10.2.
A measurement uncertainty of 4% has been allowed for
in determination of the design DNBR value.
Measurements of the hot channel factors are required as part
of startup physics tests, at least each effective full power
month of operation, and whenever abnormal power distribution
conditions require a reduction of core power to a level based
on measured hot channel factors.
The incore map taken
following initial loading provides confirmation of the basic
nuclear

design

basis

including

proper

fuel

loading

patterns.

The periodic
monthly
incore
mapping provides
additional
assurance that the nuclear design bases remain inviolate and
identify operational anomolies which would, otherwise, affect
these bases.
For normal operation, it is not necessary to measure these
quantities.
Instead it has been determined that, provided
certain conditions are observed, the hot channel factor limits
will be met; these conditions are as follows:
1..

Control rods in a single bank move together with no
individual rod insertion differing by more than 15 inches
from the bank demand position. An indicated misalignment
limit of 12 steps precludes a rod misalignment no greater
than
15
inches
with
consideration
of
maximum
instrumentation error.

2.

Control Rod banks are sequenced with overlapping banks as
described in Technical Specification 3.10.4.

3.

The control rod bank insertion limits are not violated.

3.10-10
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4.

Axial
given

Power Distribution Control Procedures, which are
in terms of flux difference control and control

Flux difference
bank insertion limits, are observed.
refers to the difference in signals between the top and
bottom halves of two-section excore neutron detectors.
The flux difference is a measure of the axial offset
which is defined as the difference in normalized power
between the top and bottom halves of the core.
The permitted relaxation in FgH allows radial power shape
It has
changes with rod insertion to the insertion limits.
been determined that provided the above conditions i through 4
In
are observed, these hot channel factors limits are met.
Specification 3.10.2, FQ is arbitrarily limited for P < '0.5
(except for low power physics tests).
The

procedures

for

axial power distribution control

referred

of xenon
effects
the
to
minimize
are
designed
to
above
redistribution on the axial power distribution during load
Basically, control of flux difference. is
follow maneuvers.
required to limit the difference between the current value of
Flux Difference (AI) and a reference value which corresponds
to the full power equilibrium value of Axial Offset (Axial
The referenced value of flux
Offset - Al/fractional power).
difference varies with power level and burnup but expressed as
axial offset it varies only with burnup.
technical specifications on power distribution control
The
assure that FQ upper bound envelope of 2.32 times Figure 3.10
2 is not exceeded and xenon distributions are not developed
which at a later time, would cause greater local power peaking
even though the flux difference is then within the limits
specified by the procedure.

is
difference
of
flux
value
(or
reference)
The
target
At any time that equilibrium xenon
determined as follows.
flux
indicated
the
established,
have
been
conditions
difference is noted with the control rod bank more than 190
steps withdrawn (i.e. normal full power operating position
appropriate for the time in life, usually withdrawn farther 'as
burnup
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-11 percent indicated) increasing by ± 1 percent for each 2
the
while
Therefore,
rated power.
in
decrease
percent
or
percent
90
to
limited
is
level
power
the
exists
deviation
lower, depending on the indicated flux difference.
If, for any reason, flux difference is not controlled within
the +5 percent band for as long a period as one hour, then
xenon distributions may be significantly changed and operation
at 50 percent is required to protect against potentially more
severe consequences of some accidents.
to
is
procedure
the
of
essence
the
discussed above,
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5.

The

There are 53 control rods in the reactor core.

control rods contain 142 inch lengths of silver
indium-cadmium alloy clad with the stainless steel.

(5)

B.

Reactor Coolant System

1.

The

design of

the

reactor

with the code requirements.
2.

All piping, components

and

coolant

system

complies

(6)
supporting

structures

of

the reactor, coolant system are designed to Class I
requirements, and have been designed to withstand
the maximum potential seismic ground acceleration,
0.15g, acting in the horizontal and 0.lOg acting in
the vertical planes simultaneously with no loss of
function.
3.

The nominal liquid volume of the reactor coolant
system, at rated operating conditions and with 0%
equivalent steam
feet.

generator

References
(1)

FSAR Section 3.2.2

(2)

FSAR Section 3.2.1

(3)

FSAR Section 3.2.1

(4)

FSAR Section 3.2.3

(5)

FSAR Sections 3.2.1 & 3.2.3

(6)

FSAR Table 4.1-9

5.3-2

Amendment No.

J;, ;

tube

plugging,

is

11,522

ATTACHMENT II TO IPN-89-007
SAFETY EVALUATION OF PROPOSED CHANGES
TO TECHNICAL SPECIFICATIONS REGARDING
THE TRANSITION TO WESTINGHOUSE
15x15 VANTAGE 5 FUEL

NEW YORK POWER AUTHORITY
INDIAN POINT 3 NUCLEAR POWER PLANT
DOCKET NO. 50-286
DPR-64

*1.0

INTRODUCTION
Indian Point Unit 3 is currently operating in Cycle 6 with a transition fueled
core containing Westinghouse 15xIS low-parasitic (LOPAR) assemblies and 15x15
Optimized Fuel Assemblies (OFAs).

For subsequent cycles, it is planned to

refuel and operate Indian Point Unit 3 with the Westinghouse 15x15 VANTAGE 5
improved fuel design.

As a result, future core loadings would range from

approximately a 60"-65% OFA and 35%-40% VANTAGE 5 transition core (Cycle 7) to
eventually an all VANTAGE 5 fueled core.

The 15x15 VANTAGE 5 fuel assembly is

designed as a modification to the current15x15 LOPAR and the optimized fuel
assembly (OFA) designs, Reference 1. Except for the 15x15 fuel array, no
Intermediate Flow Mixer (IFM) grids and the use of a Debris Filter Bottom
Nozzle.(DFNB), the Indian Point Unit 3 15x15 VANTAGE 5 fuel assembly has, the
same design features as the standard 17x17 fuel assembly defined in
Reference 2. Summaries of the 15x15 VANTAGE 5 and DFBN design features are
given in this Section and Section 3.

.

The VANTAGE 5 design features were conceptually packaged to be licensed as a
single entity.

This was accomplished via the NRC review and approval of the

"VANTAGE 5 Fuel. Assembly Reference Core Report," WCAP-10444-P-A, Reference 2.
The initial irradiation of a fuel region containing all the VANTAGE 5 design
features occurred in the Callaway Plant'during the last quarter of 1987.

The

Callaway 17x17 VANTAGE 5 licensing submittal was made to the NRC in March 31,
1987 (ULNRC-1470, Docket No. 50-483).
October 1987.

NRC approval was received during

Several of the VANTAGE 5 design features, such as axial

blankets, reconstitutable top nozzles, extended burnup modified fuel
assemblies and Integral Fuel Burnable Absorbers have been successfully
licensed as individual design features and are currently in operating
Westinghouse plants using 14x14, 15xl5 and 17x17 fuel assemblies.

Also, four

17x17 VANTAGE 5 demonstration assemblies are currently in a 3rd cycle of
irradiation in the V. C. Summer core.
A brief summary of the 15x15 VANTAGE 5 design features and its major
advantages compared to the OFA fuel design are given below.

Intearal Fuel Burnable Absorber (IFBA)

-

The IFBA features a thin absorber

coating on the fuel pellet surface on the central portion of the enriched
UO2 fuel stack.

In a typical reload core, up to 75% of the fuel rods in the

feed region are expected to include IFBAs.

IFBAs provide power peaking and

moderator temperature coefficient control..
Reconstitutable Top Nozzle - A mechanical disconnect feature facilitates the
top nozzle removal.

Changes in the design of both the top and bottom nozzles

increase burnup margins by providing additional plenum space and room for fuel
rod growth.
Extended Burnup - The VANTAGE 5 fuel design will be capable of achieving
extended burnups.

The basis for designing to extended burnup Is contained in

the approved Westinghouse topical NCAP-10125-P-A, Reference 3.
Blankets

-

The axial blanket consists of a nominal six inches of natural UO2

pellets at each end of the fuel stack to reduce neutron leakage and to improve
uranium utilization.
This report is to serve as a reference safety evaluation/analysls report for
the region-by-region reload transition from the present Indian Point Unit 3
fueled core to an all 15xl5 VANTAGE 5 fueled core. This report examines the
differences between the VANTAGE 5 and OFA designs and evaluates the effect of
these differences on the cores during the transition to an all 1-5xl5 VANTAGE 5
core. The transition and VANTAGE 5 core evaluation/analyses were performed at
a core thermal power level of 3025 MWt with the following assumptions made in
the safety evaluations: a full power FAH of 1.62 (with uncertainties) for
both transition and full VANTAGE 5 cores, an increase in the maximum F to
Q
2-.32, and up to a 24% asymmetric or uniform steam generator tube plugging
level* with either the current Westinghouse Model 44 steam generators or the
replacement Model 44F steam generators.

The LOCA analyses assumes 30% of steam generator tubes in each generator
are plugged and corresponds to the worst plugging level of any steam
generator. This analyses bounds the 24% asymmetric steam generator tube
plugging case with no steam generator exceeding 30% tube plugging.

This report utilizes the standard reload design methods described in Reference
4 and will be used as a basic reference document in support of future Indian
Point Unit 3 Reload Safety Evaluations (RSE) for VANTAGE 5 fuel reloads.
Sections 3.0 through 6.0 of this report summarize the Mechanical, Nuclear,
Thermal and Hydraulic, and Accident Evaluations, respectively. Section 7.0
gives a summary of the Technical Specifications changes needed. Appendix A
contains the Radiological Impact Assessment. Appendix B contains the non-LOCA
safety analyses results.

Appendix C contains the large and small break LOCA

safety analyses.
In order to demonstrate early performance of the VANTAGE 5 design product
features in a commercial reactor, four VANTAGE 5 demonstration assemblies
(17x17) were loaded into the V. C. Summer Cycle 2 core and began power
production in December of 1984. These assemblies completed one cycle of
irradiation in October of 1985 with an average burnup of 11,357 MHD/MTU.
Post-irradiation examinations showed all 4 demonstration assemblies were of
good mechanical integrity. No mechanical damage or wear was evident on any of
the VANTAGE 5 components. All four demonstration assemblies were reinserted
into the V. C. Summer core for a second cycle of irradiation. This cycle was
completed in March of 1987, at which time the demonstration assemblies
achieved an average burnup of about 30,000 MHD/MTU. The observed behavior of
the four demonstration assemblies at the end of 2 cycles of irradiation was as
good as that observed at the end of the first cycle of irradiation.
assemblies were reinserted for a third cycle of irradiation.

The four

In addition to V. C. Summer, individual VANTAGE 5 product features have been
demonstrated at other nuclear plants. IFBA demonstration fuel rods have been
irradiated in Turkey Point Units 3 and 4 for two reactor cycles. Unit 4
contains 112 fuel rods equally distributed in four demonstration assemblies.
The IFBA coating performed well with no loss of coating integrity or
adherence.

2.0

SUMMARY AND CONCLUSIONS

Consistent with the Westinghouse standard reload methodology for analyzing
cycle specific reloads, Reference 4,.parameters were selected to
conservatively bound.the values for each subsequent reload cycle and to
facilitate determination of the applicability of IOCFRSO..59. The objective of
subsequent cycle specific reload safety evaluations will be to verify that
applicable safety limits ae satisfied based on the reference evaluation/
analyses established in this report. The mechanical, thermal and hydraulic,
nuclear, and accident evaluations considered the transition core effects
described for a VANTAGE 5 mixed core in Reference 2. The summary of these
evaluations for the Indian Point Unit 3 core transitions to an all VANTAGE 5
core are given in the following sections of this submittal.
The transition design and safety evaluations consider the following
conditions: 3025 MWt core thermal power, 573.3°F vessel average temperature,
2250 psia RCS system pressure and 323,600 gpm-RCS thermal design flow. These
conditions are used in core design and safety evaluations to justify safe
operation with the assumptions noted in Section 1.0. The conditions
summarized in the NRC SER for the VANTAGE 5 reference core report, WCAP-10444,
have been considered in the Indian Point Unit 3 plant-specific safety
evaluations.
The results of evaluation/analysis described herein lead to the following
conclusions:
1. The Westinghouse 15x15 VANTAGE 5 reload fuel assemblies for Indian. Point
Unit 3 are mechanically compatible with the current OFAs, Wet Annular
Buranble Absorbers (WABAs), control rods, secondary source rods and
reactor internals interfaces. The VANTAGE 5/OFAs satisfy the current
design bases for the Indian Point Unit 3 reactor.
2. Changes in the nuclear characteristics due to the transition from OFA to
VANTAGE 5 fuel will be within the range normally seen from cycle to cycle
due to fuel management effects.

3. The reload VANTAGE 5 fuel assemblies are hydraulically compatible with
previously irradiated OFAs.
4. The core design and safety analyses results documented in this report show
the core's capability for operating safely for the rated Indian Point Unit
3 Plant design core thermal power of 3025 MHt with an FAH of 1.62 for
,mixed fuel cores (e.g., Cycle 7) and for all 15x15 VANTAGE 5 fueled cores,
F = 2.32, and uniform or assymetric steam generator tube plugging

Q

levels up to 24% with no steam generator exceeding 30% tube plugging.
5. Plant operating limitations given in the Technical Specifications will be
satisfied with the proposed changes noted in Section 7.0 of this report.
A reference is established upon which to base Westinghouse reload
safety
evaluations for future reloads with 15x15
VANTAGE 5 fuel.

3.0

MECHANICAL EVALUATION

This section evaluates the mechanical, design and the compatibility of the
15x15 VANTAGE 5 fuel assembly with the current Optimized Fuel Assemblies
(OFAs) during the transition through mixed-fuel cores to an all VANTAGE 5
core. The VANTAGE 5 fuel assembly has been designed to be compatible with the
OFAs, reactor internals interfaces, the fuel handling equipment, and the
refueling equipment. The VANTAGE 5 design dimensions as shown on Figure 3.1
are essentially equivalent to these designs from an exterior assembly envelope
and reactor internals interface standpoint. The design basis and design
limits are essentially.the same as those for the OFA designs. As such,
compliance with the "Acceptance Criteria" of the Standard Review Plan (SRP,
NUREG 0800) Section 4.2 Fuel System Design was fully demonstrated.
The significant new mechanical features of the VANTAGE 5 design relative to
the current OFA fuel design in operation include the following:
o Integral Fuel Burnable Absorber (IFBA).
o- Reconstitutable Top Nozzle
o Slightly longer fuel rod and assembly for extended burnup capability
o Axial Blankets
o Redesigned fuel rod bottom end plug to facilitate reconstitution
Table 3.1 provides a comparison of the VANTAGE 5 and OFA fuel assembly design
parameters.
Another new mechanical design feature is the Debris Filter Bottom Nozzle
(DFBN) which is used instead of the bottom nozzle described in the Reference 2
VANTAGE 5 report.

Fuel Rod Performance
Fuel rod performance for all fuel rod designs is shown to satisfy the NRC SRP
fuel rod design bases on a region by region basis. These same bases are
applicable to all fuel rod designs, including the Westinghouse OFA and VANTAGE
5 fuel designs, with the only difference being that the VANTAGE 5 fuel is
designed to achieve a higher burnup consistent with WCAP-10125-P-A, Reference
3, and VANTAGE 5 fuel is designed to operate with a higher FaH limit. The
design bases for Westinghouse VANTAGE 5 fuel are discussed in Reference 2.
There is no effect from a fuel rod design standpoint due to having fuel with
more than one type of geometry simultaneously residing in the core during the
transition cycles. The mechanical fuel rod design evaluation for each region
incorporates all appropriate design features of the region, including any
changes-to the fuel rod or pellet geometry from that of previous fuel regions.
The IFBA coated fuel pellets are identical to the enriched uranium dioxide
pellets except for the addition of a thin neutron absorber coating on the
pellet cylindrical surface. Coated pellets occupy the central portion of the
fuel column.

The number and pattern of IFBA rods within an assembly may vary
depending on specific application. The ends of the enriched coated pellets
and enriched uncoated pellets are dished to allow for axial expansion at the
pellet centerline and void volume for fission gas release. Analysis of IFBA
rods includes any geometry changes necessary to model the presence of burnable
absorber, and conservatively models the gas release from the coating. An
evaluation and test program for the IFBA design features are given in Section
2.5 In Reference 2.
Fuel performance evaluations are completed for each fuel region to demonstrate
that the design criteria will be satisfied for all fuel rod types in the core
under the planned operating conditions. Any changes from the plant operating
conditions originally considered in the mechanical design of a fuel region
(for example, a power uprating or an increase in the peaking factors) are
addressed for all affected fuel regions.

Fuel rod design evaluations are currently performed using the.NRC approved
models in References 5 and 6 to demonstrate that the SRP fuel rod design
criteria (including the rod internal pressure design basis in Reference 7)
will be satisfied.
Grid Assemblies
The top and bottom Inconel (non-mixing vane) grids of the VANTAGE 5 fuel
assemblies are similar in design to the Inconel grids of the Cycle 6 OFA fuel
assemblies. The only differences are:
) the top grid sleeves are shortened
to accommodate the top nozzle insert of the RTN, and 2) the bottom grid
inserts are increased to maintain the grid elevation at essentially the same
as the OFA while incorporating the low profile DFBN. The five intermediate
(mixing:vane) Zircaloy grids have the same design as the previous OFA.
intermediate grids. The Zircaloy grid height-remains at 2.25 inches. The
Zircaloy grid incorporates the same grid cell support configuration as the
Inconel end grids (six support locations per cell, four dimples, and two
springs). The Zircaloy interlocking strap joints and grid/sleeve joints are
fabricated by laser welding, whereas the Inconel grid joints are brazed.
The VANTAGE .5grid:assembly design bases and evaluation are given in Section
2.3.5 in Reference 2.
Reconstitutable Too Nozzle
The reconstitutable top nozzle for the VANTAGE 5 fuel assembly differs from
the-OFA design in two ways: a groove is provided in each thimble thru-hole in
the nozzle plate to facilitate attachment and removal; and the nozzle plate
thickness is reduced to provide additional axial space for fuel rod growth.
To remove the top nozzle, a tool is first inserted through a lock tube and
expanded radially to engage the bottom edge of the tube.

An axial force is

then exerted on the tool which overrides local lock tube deformations and
withdraws the lock tube from the insert. After the lock tubes have been
withdrawn, the nozzle is removed by raising it off the upper slotted ends of
the nozzle inserts which deflect Inwardly under the axial lift load.

With the top nozzle removed, direct access is provided for fuel rod examina
tions or replacement.. Reconstitution is completed by the remounting of the
nozzle and the insertion of lock tubes. Additional details of this design
feature, the design'bases and evaluation of the reconstitutable top nozzle are
given in Section 2.3.2 In Reference 2.
Debris Filter Bottom Nozzle
It is planned to introduce the debris filter bottom nozzle (DFBN) into the
Indian Point Unit 3 Region 9 fuel assemblies to reduce the possibility of fuel
rod damage due to debris-induced fretting. The relatively large flow holes in
a conventional bottom nozzle are replaced with a new pattern of smaller flow
holes for the DFBN. The holes are sized to minimize passage of debris
particles large enough to cause damage while providing sufficient flow area,
comparable pressure drop, and contlinued structural integrity of the nozzle.
Tests to measure pressure drop and demonstrate structural integrity have been
performed to verify that the debris filter bottom nozzle is totally compatible
with the current design.
The 304 stainless steel DFBN is similar to the OFA design used for the Indian
Point Unit 3 Region 8 fuel assemblies. Significant changes compared to the
OFA design Involve 1) a modified flow hole size and pattern as described
above, and 2) a decreased nozzle height and thinner top plate to accommodate
the high burnup fuel rods. The DFBN retains the design reconstitution feature
which facilitates easy removal of the nozzle from the fuel assembly in the
same manner as the bottom nozzle used for the Region 8 fuel assemblies.
Fuel Rods and Axial Blankets
Compared to the OFA, the VANTAGE 5 fuel rod length is longer by 0.385 inches
to provide for a longer plenum and bottom end plug. The bottom end plug has
an internal grip feature to facilitate rod loading on both designs and is
longer to provide more lead-in for the removable top nozzle reconstitution
feature.

The Indian Point Unit 3 VANTAGE 5 fuel also has axial blankets and
IFBA features.. The VANTAGE 5 fuel pellet uses a standardized fuel pellet
design, which is a refinement to the Region 8 (Cycle 6 feed),chamfered pellet

design, with the objective of improving pellet chip resistance. This design
Incorporates a reduced pellet length (see Table 3.1) and modifications to the
previous Region 8 pellet chamfer and dish size.
The axial blankets are a nominal six inches of unenriched fuel pellets at each
end of the fuel rod pellet stack. Axial blankets reduce neutron leakage and
improve fuel utilization. The axial blankets utilize chamfered unenriched
pellets physically different than the enriched pellets, which help to prevent
accidental mixing during manufacturing. The main physical difference is a
longer unenriched pellet length than the enriched pellet (see Table 31).
Although noted as a new mechanical feature of the VANTAGE 5 design and
licensed in Reference 2, axial blankets have been and are currently operating
in Westinghouse plants. A description and design application of this feature
are contained in Reference 2, Section 3.0.
Mechanical Compatibility of Fuel Assemblies
Based on the evaluation of the VANTAGE5/OFA design differences and the
evaluation of the DFBN, it is concluded that the two designs are mechanically
compatible with each other. The VANTAGE 5 fuel rod mechanical design bases
remain unchanged from that used for the OFA Region 8 fuel assemblies in the
Indian Point Unit 3 Cycle 6 core.
Rod Bow
It is predicted that the 15x15 Vantage 5 rod bow magnitudes, like those of the
Westinghouse OFA fuel, will be within the bounds of existing 15x15 LOPAR
assembly rod bow data. The current NRC approved methodology for comparing rod
bow for two different fuel assembly designs is given in Reference 8.
Rod bow in fuel rods containing IFBAs is not expected to differ in magnitude
or frequency from that currently observed In Westinghouse OFA or LOPAR fuel
rods under similar operating conditions. No indications of abnormal rod bow
have been observed on visual or dimensional inspections performed on the. test
IFBA rods. Rod growth measurements were also within predicted bounds.

Fuel Rod Wear

Fuel rod wear is dependent on both the support conditions and the flow
environment to which the fuel rod is subjected. The grid elevations and
component pressure drops are essentially matched so that cross-flows will be
minimized. Therefore, the conclusions of acceptable fuel rod wear for the
previous LOPAR to OFA transition, which had a greater cross-flow, also applies
to the OFA to VANTAGE 5 transition.

TABLE 3.1

COMPARISON OF 15xl5 OFA
and
15x15 VANTAGE 5 FUEL ASSEMBLY DESIGN PARAMETERS
15x15
OFA DESIGN

PARAMETER

Fuel Assy Length, in
Fuel Rod Length, in
Assembly Envelope, in
Compatible with Core Internals
Fuel Rod Pitch, in
Number of Fuel Rods/Assy
Number/Guide Thimble Tubes/Assy
Number/Instrumentation Tube/Assy
Fuel Tube Material
Fuel Rod Clad OD, in
Fuel Rod Clad Thickness, in
Fuel/Clad Gap, mil
Fuel Pellet Diameter, in

15x15
VANTAGE 5 DESIGN

159. 765
151.85

159. 975
152.235

8.424
Yes
.563
204
20
1

8.424
Yes
.563
204
20
1

Zircaloy 4
0.422
.0243
7.5
.3734

Zircaloy 4
0.422
.0243
7.5
.3734

0.600

0.439

Zircaloy 4
0.533

0.600
Zircaloy 4
0.533

Fuel Pellet Length
Enriched Fuel, in
Unenriched Fuel, in
Guide Thimble Material
Guide Thimble OD, in.
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4.0

NUCLEAR DESIGN

The evaluation of the transition and equilibrium cycle VANTAGE 5 cores
presented in Reference 2, as well as the Indian Point Unit 3 specific
transition and equilibrium core evaluations, demonstrate'that the impact of
implementing VANTAGE 5 does not cause a significant change to the physics
characteristics of the Indian Point Unit 3 cores beyond the normal range of
Variations seen from cycle to cycle.
The methods and core models used In the Indian Point Unit 3 reload transition
core evaluations are described in References 2, 4, and 9. These licensed
methods and models have been used for Indian Point Unit 3 and other previous
Westinghouse reload designs using the OFA and VANTAGE 5 fuel. No changes to
the nuclear design philosophy, methods, or models are necessary because of the
transition to VANTAGE 5 fuel. Increased emphasis will be placed on the use of
three-dimensional nuclear models because of the axially heterogeneous nature
of the VANTAGE 5 fuel design when axial blankets and reduced length burnable
absorbers (IFBAs and/or WABAs) are used.
From the nuclear design area, the following Indian Point Unit 3 Technical
Specification changes are proposed:
1) Increased FAH limits. These higher limits will allow loading
pattern designs with lower leakage which in turn will allow longer
cycles.
2) Increased F

limit.

The increased F limit will provide greater
Q
flexibility with regard to accommodating the axially heterogeneous

Q

cores (blankets and short burnable absorbers).
Power distributions and peaking factors show slight changes as a result of the
incorporation of axial blankets, reduced length burnable absorbers, and
increased peaking factor limits, in addition to the normal variations
experienced with different loading patterns.

The usual methods of enrichment

variation and burnable absorber usage can be employed in the transition and
full VANTAGE 5 Cores to ensure compliance with the peaking factor Technical
Specifications.
The key safety parameters evaluated for the Indian Point Unit 3 reactor as it
transitions to an all VANTAGE 5 core show little change relative to the range
of parameters experienced for the all OFA core. The changes in values of the
key safety parameters are typical of the normal cycle-to-cycle variations
experienced as loading patterns change.

As is current practice, each reload

core design will be evaluated to assure that design and safety limits are
satisfied according to the reload methodology. The design and safety limits
will be documented in each cycle specific reload safety evaluation (RSE)
report which serves as a basis for any significant changes which may require a
future NRC review.

5.0

THERMAL AND HYDRAULIC DESIGN

This section describes the calculational methods used for the
thermal-hydraulic analysis of the transition through an all 15x15 VANTAGE 5
core. This includes the use of the Improved Thermal Design Procedure (ITDP)
(Reference 10) and the THINC-IV Computer Code (References 11 and 12). The
thermal-hydraulic design of this core was analyzed at 3025 MHt core thermal
power with a 574.7°F vessel average temperature (based on uniform steam
generator tube plugging levels). In addition the design allows for an
increase in the FAH limit to 1.62 (including uncertainties). Table 4.1
summarizes the thermal-hydraulic design parameters used in these analyses.
The thermal-hydraulic design criteria and methods remain the same as those
presented in the Indian Point Unit 3 FSAR with the exceptions noted in the
following sections. All of the current thermal-hydraulic design criteria are
satisfied.
The design method employed to meet the DNB design basis is the ITDP which has
been approved by the NRC, Reference 13. Uncertainties in plant operating
parameters, nuclear, and thermal parameters, and fuel fabrication parameters
are considered statistically such that there is at least 95 percent
probability at a 95 percent confidence level that the minimum DNBR will be
greater than or equal to 1.17 for the limiting power rod. Plant parameter
uncertainties are used to determine the plant DNBR uncertainties. These DNBR
uncertainties, combined with the DNBR limit, establish a DNBR value which must
be met in plant safety analyses. Since the parameter uncertainties are
considered in determining the design DNBR value, the plant safety analyses are
performed using values of Input parameters without uncertainties. For this
application, the minimum required DNBR design limit values for the OFA and
VANTAGE 5 fuel analysis are a 1.33 for thimble cold wall cells (three fuel
rods and a thimble tube) and 1.34 for typical cell(four fuel rods).
In addition to the above considerations, a plant-speciftC DNBR margin has been
considered in the analyses. In particular, a safety analysis DNBR limit of
1.60 for thimble and typical cells for the OFA and VANTAGE 5 fuel were
employed in the safety analyses.

A fraction of the margin is utilized to accommodate the appropriate fuel rod
bow DNBR penalty, (References 8, 14, 15, 16) which is less than 3%. The
existing 16.2% margin in the OFA and VANTAGE 5 fuel between the design and
safety analysis DNBR limits also includes a-greater than 13.2% DNBR margin
reserved for flexibility in the design.
The phenomena of fuel rod bowing,'as described in Reference 8, must be
accounted for in the DNBR safety analysis of Condition I and Condition II
events for each plant application. Internal to the fuel rod, the IFBA and
fuel pellet designs are not expected to increase the propensity for fuel rods
to bow. External to the VANTAGE 5 fuel rod, the Inconel non-mixing vane and
Zircaloy mixing vane grids provide fuel rod support. Applicable generic
credits for margin resulting from retained conservatism in the evaluation of
DNBR are used to offset the effect of rod bow. The safety analysis for the
Indian Point Unit 3 plant maintains sufficient margin between the safety
analysis limit DNBR and the design limit DNBR to accommodate full-flow and
low-flow DNBR penalties.
The fuel temperatures for use in safety analysis calculations for the
VANTAGE 5 fuel are evaluated using the Same methods as those used to evaluate
the OFA fuel. The thermal safety model in the Reference 21 fuel model is used
to calculate fuel temperatures to be used as initial' conditions for safety
analyses.

TABLE 5.1
INDIAN POINT UNIT 3 THERMAL AND HYDRAULIC DESIGN PARAMETERS
Design
Thermal and Hydraulic Design Parameters

Parameters

(Using ITDP)

Reactor Core Heat Output, MWt
106 BTU/Hr

3025
10324

Heat Generated in Fuel, %

97.4

Core Pressure, Nominal, psia

2280

Pressurizer Pressure, Nominal, psia

2250

Radial Power Distribution

1.56 [I+0.3(1-P)]*

Limit DNBR for Design Transients
Typical Flow Channel
Thimble Flow Channel
DNB Correlation

*

1.60
1.60
WRB-l

The 4% radial power uncertainty has been removed for statistical
combination with other uncertainties in the ITDP analysis.

TABLE 5.1 (Continued)
INDIAN POINT UNIT 3 THERMAL AND HYDRAULIC DESIGN PARAMETERS

HFP Nominal Coolant Conditions

Vessel Minimum Measured Flow
Rate (including Bypass), 106 lbm/hr
GPM

Design
Parameters

125.50

330,800

Vessel Thermal Design Flow +
Rate (including Bypass), 106 lbm/hr
GPM

122.82
323,600

Fuel Assembly Flow Area
2
for Heat Transfer, ft

51.54

Core Inlet Mass Velocity,
106 lbm/hr-ft

(Based on TDF)

2.28

TABLE 5.1 (Continued)
INDIAN POINT UNIT 3 THERMAL AND HYDRAULIC DESIGN PARAMETERS
Design
Thermal and Hydraulic Design Parameters

Parameters

(Based on Thermal Design Flow)

Nominal Vessel/Core Inlet Temperature, °F
Vessel Average Temperature, *F
(symmetric SG tube plugging)
Vessel Average Temperature, OF
(asymmetric SG tube plugging)

542.9
574.7
.573.8

Core Average Temperature, OF
Vessel Outlet Temperature, OF

577.6

Average Temperature Rise in Vessel, OF
Average Temperature Rise in Core, OF

63.6

606.5
66.4

Heat Transfer
Active Heat Transfer Surface Area,

52,000

2

ft

Average Heat Flux, BTU/hr-ft2

193,000

Average Linear Power, kw/ft

6.25

6.0

6.1
6.1.1

ACCIDENT EVALUATION AND ANALYSIS

Non-LOCA ACCIDENTS
Introduction

This section addresses the impact of the complete transition of Indian Point
Unit 3 from Westinghouse 15x15 OFA fuel to Westinghouse 15x15 VANTAGE 5 (V-5)
fuel on the FSAR Chapter 14 Non-LOCA Accident Analyses. The methods used for
accident evaluation are described in Reference 4 and are discussed in further
detail in Section 6.1.4 and Appendix B. The methods are the same as those
applied to previous Indian Point Unit 3 reloads. To be consistent with the
current Indian Point Unit 3 licensing basis accident analyses, the analyses
and evaluations performed for the complete transition to V-5 also incorporate
the most bounding effects of up to 24% uniform and asymmetric steam generator
tube plugging and are applicable for operation with either the current
Westinghouse Model 44 steam generators or the replacement Westinghouse Model
44F steam generators.
The Indian Point Unit 3 licensing basis as reported in the FSAR (Reference 17)
includes analyses or evaluations of fifteen (15) Non-LOCA accidents. These
accidents are:
a. Uncontrolled Control Rod Withdrawal from a Subcritical Condition
b. Uncontrolled Control Rod Assembly Withdrawal at Power
c. Rod Assembly Misalignment/Rod Cluster Control Assembly (RCCA) Drop
d. Chemical and Volume Control System Malfunction
e. Loss of Reactor Coolant Flow
f. Startup of an Inactive Reactor Coolant Loop

g.

Loss of External Electrical Load.

h.

Loss of Normal Feedwater

i.

Excessive Heat.Removal Due to Feedwater System Malfunctions

J.

Excessive Load Increase Incident

k.

Loss of All AC Power to the Station Auxiliaries

1.

Startup Accidents Without Reactor Coolant Pump Operation

m.

Startup Accident With a Full Pressurizer

n.

Rupture of a Steam Pipe

o.

Rupture of a Control Rod Drive Mechanism Housing (RCCA Ejection)

All of the above Non-LOCA accidents have been reviewed to address any impact
resulting from the V-5 fuel reload. The specific design features associated
with the V-5 fuel and the modified safety analysis assumptions that were
considered in the Non-LOCA safety analysis are described in the following
sections.
6.1.2

VANTAGE 5 Design Features

The design features of this VANTAGE 5 fuel reload transition that were
considered in the non-LOCA analysis and evaluations are:
-

-

Reconstitutable Top Nozzle
Debris Filter Bottom Nozzle
Axial Blankets
Integral Fuel Burnable Absorbers (IFBAs)
Extended Burnup Fuel Assembly Design
Extreme Low Leakage Loading Pattern

A brief description of each of these and its consideration in the non-LOCA
safety analyses follows.
Reconstitutable Too Nozzle and-Debris Filter Bottom Nozzle
The flow areas and loss coefficients that are currently considered for the
existing OFA fuel were preserved in the design of the Reconstitutable Top
Nozzle. Therefore, the Reconsititutable Top Nozzle is hydraulically compatible
with the existing OFA design top nozzle (see Section 3.0) and will not impact
any parameters important to the non-LOCA safety analyses. Likewise, the Debris
Filter Bottom Nozzle is hydraulically compatible with the existing OFA bottom
nozzle design (see Section.3,0) and will not have any impact on the non-LOCA
safety analyses.
Axial Blankets and IFBAs
Axial blankets reduce power at the ends of the rod which increases axial
peaking at the interior of the rod. Used alone, axial blankets reduce DNB
margin, but the effect may be offset by the presence of part length Integral
Fuel Burnable Absorbers (IFBAs) which flatten the power distribution. The
net
effect on the axial shape is a function of the number and configuration of
IFBAs in the core and the time in core life. The effects of axial blankets
and
IFBAs on the reload safety analysis parameters are taken into account in the
reload design process. The axial power distribution assumption in the safety
analyses kinetics calculations have been determined to be applicable for
evaluating the introduction of axial blankets in the Indian Point Unit 3
plant.
Extended Burnup Fuel Assembly Design and Extreme Low Leakage Loading Pattern
WCAP-10125-P-A, "Extended Burnup Evaluation of Westinghouse Fuel" (Reference
3), evaluates the impact of extended burnup on the design and operation of
Westinghouse fuel. The major effect of the extended burnup rod design and
loading patterns is on power shaping between fresh and burned assemblies.
The
effects of these features on the reload safety analysis parameters are also
taken into account in the reload design process.

6.1.3

Modified Safety Analysis Assumptions

Listed below are the analysis assumptions which represent a departure from that
currently used for Indian Point Unit 3.

-

Increased F6H
Improved Thermal Design Procedure (ITDP)
Standardized Chamfer Pellet Design
Refueling Shutdown Margin
Reduced Auxiliary Feedwater Flow

A brief description of each of these assumptions follows.
Increased F
The F&H for the OFA and Vantage 5 fuel during the transition cycles is 1.62.
This is an increase from the previous design F&H of 1.55. The non-LOCA
calculations applicable for the V-5 core have assumed a full power FH of
1.62 to account for this change.
Imoroved Thermal Design Procedure (ITDP)
The calculational method utilized to meet the DNB design basis is the ITDP,
discussed in Reference 10. Uncertainties in plant operating parameters are
statistically treated such that there is at least a 95 percent probability at a
95 percent confidence level that the minimum DNBR will be greater than the
applicable limits as discussed in Section 5.0. Since the parameter
uncertainties are considered in determining the design DNBR value, the' plant
safety analyses are performed using nominal input parameters without
uncertainties.
As a result of implementing the ITOP and the increase in F&H, the core
thermal safety limits are revised. The changes in the core thermal safety
limits result in a change to the Overtemperature AT and Overpower AT reactor
protection trip setpoints. These revised setpoints and a small increase in the
Tavg uncertainty (to account for future planned changes in the RTD
configuration) were considered in the non-LOCA safety analyses.

0

Standardized Chamfer Pellet Design
Changes to
pressure.
parameters
applicable

the fuel pellet design affect fuel temperatures and rod internal
For the change to the standardized chamfer pellet design, the fuel
that impact the non-LOCA safety analyses are no different than those
to the existing OFA fuel design. However, the safety alhalyses were
performed using revised fuel temperatures based on the revised fuel thermal
safety model (Reference 21) incorporated into the PAD computer program which is
used to generate fuel temperatures.
Refueling Shutdown Margin
A change in the shutdown margin during refueling to reflect a Keff 0.95 was
considered in the non-LOCA safety analyses. This affects the dilution during
refueling event.
Reduced Auxiliary Feedwater
A change in the minimum required auxiliary feedwater flow rate to two of four
steam generators to reflect a decrease from 400 gpm to 340 gpm was considered
in the non-LOCA safety analyses. The minimum auxiliary feedwater flow rate
affects the Loss of Normal Feedwater and Loss of All AC Power to the Station
Auxiliaries events.

6.1.4

Non-LOCA Safety Evaluation Methodology

The non-LOCA safety evaluation process is described in Reference 4. The
process determines if a core configuration is bounded by existing safety
analyses in order to confirm that applicable safety criteria are satisfied.
The methodology systematically identifies parameter changes on a cycle-by-cycle
basis which may invalidate existing safety analysis assumptions and identifies
the transients which require reevaluation. This methodology is applicable to
the evaluation of Vantage 5 transition and full cores.

Any required reevaluation identified by the reload methodology is one of two
types. If the identified parameter is only slightly out of bounds, or the
transient is relatively insensitive to that parameter, a simple evaluation may
be made which conservatively evaluates the magnitude of the effect and
explains why the actual analysis of the event does not have to be repeated.
Alternatively, should the deviation be large and/or expected to have a
significantly or not easily quantifiable effect on the transients, reanalyses
are required. The reanalysis approach will utilize the methods which have
been used in previous submittals to the NRC. These methods are those which
have been presented in FSARs, subsequent submittals to the NRC for a specific
plant, reference SARs, or report submittals for NRC approval.
The key safety parameters are documented in Reference 4. Values of these
safety parameters which bound both fuel types (OFA and V-5) were assumed In
the safety analyses. For subsequent fuel reloads, the key safety parameters
will be evaluated to determine if violations of these bounding values exist.
Reevaluation of the affected t transients would take place as described in
Reference 4.
6.1.5

Conclusions

The results of the FSAR Chapter 14 Non-LOCA accident reanalyses and
evaluations are contained in Appendix B. Based on the plant operating
limitations given In the Technical Specifications and the proposed Technical
Specification changes given in Section 7.0 of this report, the results show
that the transition from 15x15 OFA to 15x15 V-5 fuel, including the
aforementioned design changes, can be accommodated with margin to the
applicable FSAR safety limits. Therefore, it is concluded that Indian Point
Unit 3 can safely operate with cores containing any combination of
Westinghouse 15x15 OFA and V-5 assemblies at conditions up to the current
rated power of 3025 MHt with a maximum vessel average temperature of 573.3°F.
(The 573.3°F vessel average temperature corresponds to asymmetric steam
generator tube plugging and is to assure that the vessel inlet temperature
from the hottest loop does not exceed a design value of 542.9*F.)
Furthermore; these conclusions are applicable for up to 24% uniform or
asymmetric steam generator tube pluggIng levels in either the current Model 44
or replacement Model 44F steam generators.

6.2

LOCA ACCIDENTS

6.2.1
6.2.1.1

Large Break LOCA
Description of Analysis Assumptions for 15 x 15 Vantage-5 Fuel

The large break Loss-Of-Coolant (LOCA) analysis for Indian Point Unit 3
applicable to a full core of 15 x 15 Vantage-5 fuel was performed using the
NRC approved 1981 Evaluation Model with BART/BASH (References 18 and 19). The
analysis was performed for a spectrum of Moody discharge coefficients (0.4,
0.6 and 0.8) based on.a limiting double-ended guillotine break of the RCS cold
leg. Other pertinent analysis assumptions include: licensed power of 3025
MHt, 30% uniform steam generator tube plugging, Thermal Design Flow of 323,600
GPM, and a hot channel enthalpy rise factor of 1.62.
The fuel rod diameter Is the same for the 15 x 15 OFA and 15 x 15 Vantage-5
fuel rods. The size, material, location and hydraulic characteristics of the
fuel assembly grids are also identical inasmuch as the 15 x 15 Vantage-5
design does not incorporate Intermediate Flow Mixing vane grids (IFM).
Additional features of the 15 x 15 Vantage-5 fuel design (axial blankets,
reconstitutable top nozzle, extended burnup features) have been generically
evaluated for effects on large break LOCA and do not result in changes in
large break LOCA-results. The additional feature of the 15 x 15 Vantage-5
fuel, Integrated Fuel Burnable Absorbers (IFBA), has been specifically
evaluated for Indian Point Unit 3. This evaluation has determined that the 15
x 15 Vantage-5 fuel proposed for the use in Indian Point Unit 3 will result in
lower large break LOCA calculated peak clad temperatures than have been
calculated based on fuel without the IFBAs. Thus the results of this analysis
are applicable to the 15 x 15 Vantage-5 or 15 x 15 OFA fuel with or without
the presence of IFBAs.
The large break LOCA analysis performed and reported in Appendix C assumed a
full core of 15 x 15 Vantage-5 fuel. The 15 x 15 Vantage-5 design is
identical to the 15.x 15 OFA design which it replaces, in terms of rod and
assembly geometry, hydraulic resistances and fuel temperatures and pressures
(for fuel rods without IFBA) modeled in the large break LOCA analysis.

When assessing the effect of transition cores on the large break LOCA
analysis, it must be determined whether the transition core can have a greater
calculated peak clad temperature (PCT) than a complete core of either the 15 x
15 OFA design or the 15 x 15 Vantage-5 design. For a given peaking factor,
the only mechanism available to cause a transition core to have a greater
calculated PCT than a full core of either fuel is the possibility of flow
redistribution due to fuel assembly hydraulic resistance mismatch. This
hydraulic resistance mismatch may exist only for transition cores and is the
only unique difference between a complete core of either fuel type and the
transition core. For these designs (VANTAGE 5 and OFA), no hydraulic mismatch
exists so that consideration of penalties for the transition core due to
potential flow maldistribution are not required.
6.2.1.2

Methods of Analysis

The methods of analysis including code descriptions and assumptions are
described in detail in Appendix C.
6.2.1.3

Results

A more detailed presentation of the analytical results including tabular and
plotted results for all analyzed cases is contained in Appendix C.
6.2.1.4

Conclusions

For breaks up to and including the doubled ended severance of a reactor
coolant pipe, the emergency core cooling system will meet the acceptance
criteria of 1OCFR50.46. That is:
1.

The calculated peak fuel element clad temperature is below the
requirement of 2200°F.

2.

The amount of fuel element cladding that reacts chemically with
water or steam does not exceed one percent of the total amount of
zircaloy in the reactor.

3.

The localized cladding oxidation limit of 17 percent is not
exceeded during or after quenching.

4.

The core remains amenable to cooling during and after the break.

5.

The core temperature is reduced and decay heat is removed for an
extended period of time.

This is required to remove the heat

from the long-lived radioactivity in the core.
The time sequence of events for all breaks analyzed is shown in Table 14.3-3
contained in Appendix C.
The large break LOCA analysis for Indian Point Unit 3, utilizing the BASH
model, resulted in a peak clad temperature of
case (CD

=

1978°F for the limiting break

0.4 under minimum safeguards assumptions) at a total peaking

factor of 2.32.

The maximum local metal-water reaction was 5.91 percent, and

the total metal-water reaction was less than 0.3 percent for all cases
analyzed.

The clad temperature turned around at a time when the core geometry

is still amenable to cooling.

Criterion 5 is addressed separately in a

specific evaluation for each reload cycle.
It can be seen from the results of this large break ECCS analysis that Indian
Point Unit 3 remains in compliance with the requirements of 1OCFR50.46.
6.2.2
6.2.2.1

Small Break LOCA
Description of Analysis/Assumptions

The small break loss-of-coolant accident (LOCA) was analyzed using axial power
shapes, consistent with the peaking factor limits assumed for the transition
cores.

The NRC approved NOTRUMP small break ECCS Evaluation Model

(Reference 20) was employed to analyze a spectrum of cold leg break sizes
(4 in., 6 in. and 8 in. equivalent diameter).

Appendix C contains a full

description of the conditions and assumptions utilized for the small break
LOCA analysis.

The small break LOCA analysis modeled a full core of 15 x 15 Vantage-5 fuel.
The rod diameter and the hydraulic resistances between the 15 x 15 OFA and 15
x 15 Vantage-5 designs are the same. Therefore, the NOTRUMP small break LOCA
analysis assuming a full core of 15 x 15 Vantage-5 is applicable to the 15 x
15 OFA design.
When assessing the effect of transition cores on the small break LOCA
analysis, it must be determined whether the transition core can have a greater
calculated peak clad temperature (PCT) than either a complete core of the
LOPAR assembly design or the OFA design. For a given peaking factor, the only
mechanism available to cause a transition core to have a greater calculated
PCT than a full core of either fuel is the possibility of flow redistribution
due to fuel assembly hydraulic resistance mismatch. This hydraulic resistance
mismatch may exist only for transition cores and is the only unique difference
between a complete core of either fuel type and the transition core. For
these designs (VANTAGE 5 and OFA), no hydraulic mismatch exists so that
consideration of penalties for the transition core due to potential flow
maldistribution are not required.
6.2.2.2

Method of Analysis

The methods of analysis including code descriptions and assumptions are
described in detail in Appendix C.
6.2.2.3

Results

A more detailed presentation of the analytical results including tabular and
plotted results for all analyzed cases is contained in Appendix C.
6.2.2.4

Conclusions

In the event of a Small Break LOCA the emergency core cooling system provides
adequate core protection by satisfying the acceptance criteria of IOCFR50.46.
That is:

1.

The calculated peak fuel element clad temperature is below the
requirement of 2200°F.

2.

The amount of fuel element cladding that reacts chemically with
water or steam does not exceed one percent of the total amount of
zircaloy in the reactor.

3.

The localized cladding oxidation limit of 17 percent is not
exceeded during or after quenching.

4.

The core remains amenable to cooling during and after the break.

5.

The core temperature is reduced and decay heat is removed for an
extended period of time.

This is required to remove the heat from
the long-lived radioactivity in the core..

The time sequence of events for all breaks analyzed is shown in Table 14.3-8
contained in Appendix C.
The small break LOCA analysis for Indian Point Unit 3, utilizing the NOTRUMP
model, resulted in a peak clad temperature of 1711.0°F for the limiting break
case for an FQ envelope based on a conservative value of 2.42 for the total
peaking factor and elimination of the third line segment of the normalized
FQ versus core height (K(z)) curve. The maximum local metal-water reaction
was 0.741 percent, and the total metal-water reaction was less than 0.3
percent for all cases analyzed. The clad temperature excursion was calculated
to reverse at a time when the core geometry would still be amenable to
cooling. Criterion 5 is addressed separately in a specific evaluation for
each reload cycle.

6.2.3

Evaluation of Reduced Auxiliary Feedwater

6.2.3.1

Introduction

Commensurate with the analyses for the fuel transition, additional analysis
and evaluations were performed to examine the effects of a reduction in the
auxiliary feedwater for Indian Point Unit 3. Analyses or evaluations were
performed to assess the effects of an auxiliary feedwater flow reduction to
300 GPM-including asymmetric auxiliary flow for the following accidents:
Large Break LOCA
Small Break LOCA
Containment Integrity

-

(Long Term Mass and Energy Releases)

Steam Generator Tube Rupture
6.2.3.2

Large and Small Break LOCA Effects

The small break LOCA analyses performed for Indian Point Unit 3 using the
NOTRUMP small break evaluation model assumed the availability of one motor
driven auxiliary feedwater pump.

This pump was assumed to have a delivery

capability of 300 GPM at the set pressure of the lowest steam generator safety
valve.

Due to asymmetric restrictions on the delivery of auxiliary feedwater,

the analyses reported on Tables 14.3-8 and 14.3-9 were performed assuming
delivery to only the broken loop steam generator at 150 GPM.

Sensitivity

studies were performed for the limiting (6-inch) break, using a modified
NOTRUMP noding scheme which divided the three lumped intact loops into a
single intact loop and two lumped intact loops.

This special modeling

technique allowed for consideration of the asymmetric injection of auxiliary
feedwater among the 4 RCS loops.

The cases examined were 1) injection of 300

GPM to two intact'loops, and 2) injection of 150 GPM to one intact loop and
150 GPM to the broken loop.

These studies calculated lower peak clad

temperature than the 1711°F calculated with the basic assumption of auxiliary
feedwater injection to the broken loop steam generator only.

Thus, operation

of one motor driven auxiliary feedwater pump with a capacity of 300 GPM has
been shown to result in small break LOCA peak clad temperatures within the
criteria of 10CFR50.46.

Further, asymmetric effects have been shown not to

result in significant changes in the calculated peak clad temperature for
small break LOCA. Also, an evaluation has been performed to verify that the
asymmetric delivery of auxiliar' feedwater will not affect the calculated
large break LOCA peak clad temperature.
6.2.3.3

Containment Integrity Effects

The containment mass and energy:analysis and containment pressure calculation
are described In Indian Point 3'FSAR. These se'ctions consider the containment
long term and energy release.analysis for postulated LOCAs and the containment
peak pressure calculation for containment heat removal systems. The
containment analyses are performed to ensure that the peak containment
pressure and temperature remainibelow the design limits of the station
A review of the above analyses has been completed to determine the effect of a
reduced auxiliary feedwater flowrate. Sensitivity analyses show that results
of similar reductions in auxi.1iary feedwater flowrate up to 75% have had a
negligible-effect on the peak cAIculated containment pressure. The design
pressure for Indian Point Unit i is 47.0 psig. The current limiting peak
pressure resulting from a postulfated LOCA i-s 39.39 psig. Therefore, the
effect of the auxiliary flowrate reduction will have an insignificant impact
on the available pressure margin.
6.2.3.4

Steam Generator Tube Rupture Effects

For the FSAR Steam Generator Tube Rupture (SGTR) event, an analysis has been
performed considering an AF flow rate of 300 GPM for the motor driven AFN
pumps and also eliminating the turbine driven AFW pump.
The FSAR SGTR analysis for the Indian Point Unit 3 assumes that the primary to
secondary break flow is terminatedzat 30 minutes after initiation of the SGTR
event. The major factors that affect the radiological doses of an SGTR event
are the amount of primary coolant transferred to the secondary side of the
affected steam generator through the affected tube, and the steam released

from the affected steam generator to the atmosphere. Due to the reduced AFW
flow rate, the -steam released from the affected.SG increases by approximately
11%, while the integrated primary to secondary break flow remains unchanged.
The offsite doses were based on the radiological analysis methodology
presented in Section 14.2.4.4 of the Indian Point 3 FSAR, which does not
consider the effect of any potential steam generator tube uncovery. The
thyroid and whole body doses for.1 gpm normal operating primary-to-secondary
leakage (Tech. Spec. limit) are estimated to be 2.1 rem and 0.6 rem,
respectively at the site-boundary, and 0.77 rem and 0.25 rem at the low
population zone boundary.
The effect, due to the uncovery of the steam generator tubes after reactor
trip, of a potential increase in the calculated radioactivity release to the
environment following an SGTR is also addressed. Based on a conservative
evaluation assuming that tube uncovery persists for the 30 minutes duration of
the break flow, the offsite doses are estimated to Increase by an approximate
factor of 10 as a result of the iodine partition factor changing from the 0.1
value assumed in the Indian Point 3 FSAR to 1.0. With the effect of the
uncovery, the thyroid doses at site boundary and low population zone are
conservatively estimated to be less than 21 rem and 7.7 rem, respectively.
Whole body doses are not affected by tube uncovery.
The resultant offsite doses with the effects of the AFW reduction and tube
uncovery, while greater than currently reported in the FSAR, are still within
a small fraction of the 10CFRIOO exposure guideline values.

7.0

SUMMARY OF TECHNICAL SPECIFICATION CHANGES

The proposed changes to the Indian Point Unit 3 Plant Technical Specifications
are summarized In Table 7.1. These changes reflect the impact of the design,
analytical methodology, and safety analysis assumptions outlined in the NYPA
amendment request and are given in the proposed Technical Specification
changes in Attachment I.

TABLE 7.1

Summary Of Technical Specification Chances
for Indian Point 3 (Cycle 7)

PAGE

SECTION

DESCRIPTION OF CHANGE

JUSTIFICATION

1-2

1.2.5

Changed the required refueling
boron concentration from 10% dk/k

Revised refueling shutdown
margin.

to 5% dk/k or 1900 ppm
2.1-1

2.1 Basis

Revised the bases of the
reactor core safety limits

Changed due to the use of the
Improved Thermal Design
Procedure, (ITDP).

.- 2

2.1 Basis

Changed "design" DNBR to
"Safety Limit" DNBR. Changed
F delta H from 1.55 to 1.56

New F delta HVallows

(1.62 with uncertainty).
Deleted reference to the Fuel
Densification Report.
Increased RCS total flow.

fuel densification

more flexibility in
in core design.

The

report is no longer
applicable.. New value of RCS
total flow rate reflects
thermal design flow plus
measurement uncertainties.

Figure 2.1-,1

Revised the reactor core
safety limits.

New Limits are based
on ITDP.

These

,limits provide
protection for DNB
and exit boiling.
Limits are different
due to convoluting
the plant uncertainties
directly into the limit DNBR
value.

TABLE 7.1 (Cont'd.)
Summary Of Technical Specification Changes
for Indian Point 3 (Cycle 7)

PAGE

SECTION

DESCRIPTION OF CHANGE

JUSTIFICATION

2.3-2, 2A

2.3.1.B.4

Revised the OTdT calculation

Changes reflect the

by changing constants Kl, K2,

use of ITDP, new core

K3, and by changing the

limits and instrument

F delta I function.

uncertainties, and are

2.3-3

2.3.1 .B.5

Also

revised the definitions of the

consistent with analysis

temperature parameters.

requirements.

Revised the OPdT calculation

Same Justification

by changing constant K4, and

as used for 2.3.1.B.4

eliminating the F delta I
function.

Also revised the

definitions of the temperature
parameters.
2.3-4

2.3.2.B

Removed reference to three

Safety analyses have

loop operation.

not been performed by
Westinghouse for three loop
operation.

2.3-5

2.3 Basis

Changed "design" to "safety"

Changes are

limit DNBR.

consistent with

Basis of OPdT.

reactor trip changed to

current Westinghouse

prevent power density from

methodology.

exceeding 118. of design.
Deleted paragraph refering to
fuel densification.
description of T.

Added

TABLE 7.1 (Cont'd.)

Summary Of Technical Soecification Chanaes
for Indian Point 3 (Cycle 7)

.

PAGE

SECTION

2.3-6

2.3 Basis

DESCRIPTION OF CHANGE

JUSTIFICATION

Changed "indicated" to "measured"

Consistent with current

delta-T and Ta.-Changed

Westinghouse methodology.

avg
"design" to "safety" limit.
3. 1-2

3.1 .A.6

Increased Tavg" to 578.3°F.

Changed due to the use of
ITDP.

3.1-3a
13.2-1

3.1 Basis

Revised basis of maximum Tavg

Improved bases.

3.2.B.3

Increased the boric acid storage
system volume requirement from
4400 to 5000 gallons.

Provides additional
fuel management flexibility
while incorporating sliding
shutdown margin.

3.2-4

3.2 Basis

Same as 3.2.B.3.

Same as 3.2.B.3.

3.3-2

3.3A.3.C

Decreased the Accumulator volume
limits

Increased margin for

Added statement defining basis
for minimum RWST boron
concentration.

To provide additional

3.3-15

3.3 Basis

LOCA Analysis.

information.

TABLE 7.1. (Cont'd.)
Summary Of Technical Specification Changes
for Indian Point 3 (Cycle 7)

PAGE

SECTION

DESCRIPTION OF CHANGE

JUSTIFICATION

3.6-1

3.6.A.2

Changed the shutdown margin from
<10% dKIK to greater than the
requirements of specification
3.8.D.

See Section 3.8.D
below..

3.6-2

3.6 Basis

Changed basis for refueling
shutdown margin to be consistent
with the revised specification
for refueling.

See Section 3.8.D
below.

3.8-1

3.8.A

Deleted refueling shutdown margin
requirement from Section
3.8.A.6.

See Section 3.8.D
below..

3.8-3

3.8.D

Created new part D, with a
change to the required refueling
boron concentration from 107. dK/k
to the more restrictive of:
a) sufficient to maintain the
shutdown margin > or = 57. dK/k,
or b) 1900 ppm.

The new shutdown

3.8-4

3.8 Basis

Changed boron concentration
requirements.

margin criteria
provides the
additional fuel
management flexi
b 11I ty.

The new shutdown
margin criteria
provides additional
fuel management
flexibility.

....
TABLE 7.1 (Cont'd.)
Summary Of Technical Soecification Chanqes

for Indian Point 3 (Cycle 7)

PAGE

SECTION

DESCRIPTION OF CHANGE

JUSTIFICATION

3.8-6

3.8 Basis

Deleted Reference 2

Statement using Reference
was deleted.

3.10-1

3.10.2.1

Changed FQ and FdH.

Provides additional fuel
management flexibility.

3.10-2

3.10.2.2.2

Removed requirement to add

An error allowance was added

measurement error to measured

to the FdH limit.

FdH.
3.10-2

3.10.2.4

0

Removed absolute axial flux
difference

restriction. -

This restriction was pre
cluded by increased peaking
factors assumed in the LOCA
and non-LOCA analysis.

3.10-5

3.10.4.2

Deleted reference to
Figure 3.10-5.

Figure has been
deleted.

3.10-8

3.10 Basis

Changed "design" to "safety"

Change due to the
use of the ITDP.

limit DNBR.

3.10-9

3.10 Basis

Changed FQ to 2.32.

Changed

FdH with uncertainity from
1.55 to 1.62.

Provides additional
fuel management
flexibility.

TABLE 7.1 (Cont'd.)

Summary Of Technical Specification Changes
for Indian Point 3 (Cycle 7)

PAGE

SECTION

DESCRIPTION OF CHANGE

JUSTIFICATION

3.10-10

3.10 Basis

Removed requirement to add
measurement error to FdH.

An error allowance
was added to the
FdH limit.

3.10-11

3.10 Basis

Changed FQ to 2.32.

3.10-13

3.10 Basis

Changed "design" to "Safety"
limit DNBR.

Change due to the use
of ITDP.

Changed K(z) curve to reflect
new FQ basis.

Reflect new LOCA

Deleted the RCS design
temperature and pressure state-

The RCS parameters are
changed for VANTAGE 5 use.

Figure 3.10-2

5.3-2

5.3.B

ment.

Added that nominal RCS
.volume represents 0% tube plugging.
Corrected table number in Reference
6.

analysis.

8.0

No Significant

Hazards Evaluation

In accordance with the requirements of 10CFR 50.92, the
application has been determined to involve no significant
hazards based on the following:
1.

Does the proposed license amendment involve a significant
increase in the probability or consequences of an accident
previously evaluated?
Response
The transition to Vantage 5 fuel does not involve a
significant increase in the probability of an accident
previously evaluated. The proposed changes do not affect
any systems or equipment which are involved in the
initiation or mitigation of any previously analyzed
Therefore, the proposed changes cannot increase
accident.
the probability of any accident previously evaluated. The
IP-3 FSAR accident analyses for non-LOCA and LOCA (large
and small breaks) transients have been reanalyzed and
evaluated by Westinghouse with regard to the proposed
changes. These reanalyses and evaluations show that the
proposed changes do not significantly increase the
consequences of previously evaluated accidents.
The change of the shutdown margin from 10% Ak/k to either
5% ak/k or 1900 ppm, whichever results in the greater
boron concentration, does not involve a significant
increase in the probability of an accident previously
evaluated. The proposed change does not affect any system
or equipment which are involved in the initiation or
mitigation of any previously analyzed accident.
Therefore, the proposed change cannot increase the

probability of any accident previously evaluated.
Westinghouse has reanalyzed the inadvertant boron dilution
transient (chemical and volume control malfunction). The
results show that boron concentration in the refueling
water must reduce from 1900 ppm to approximately 1300 ppm
before the reactor will go critical. Since this will take
significantly more than 30 minutes, the operator has ample
time to initiate corrective actions. Therefore, the
proposed change does not significantly increase the
consequences of previously evaluated accidents.
2.

Does the proposed license amendment create the possibility
of a new or different kind of accident from any accident
previously evaluated?

Response
The proposed amendment does not create the possibility of
a new or different kind of accident from any accident
previously evaluated. None of the proposed changes
introduce any new equipment or require any existing
equipment or systems to perform a different type of
function than they are currently designed to perform. The
proposed changes provide operation limits and a means to
monitor those limits to assure that the consequences of
existing accidents are not affected.
3.

Does the proposed amendment involve a significant
reduction in a margin of safety?
Response
Westinghouse has reanalyzed and evaluated the IP-3 FSAR
accident analyses for non-LOCA and LOCA (large and small
breaks) transients with regard to the Vantage 5 fuel
transition. The results of the non-LOCA reanalyses and
evaluations show that the transition from 15 x 15 OFA to
15 x 15 Vantage 5 fuel can be accommodated with margin to
the applicable FSAR safety limits. With regard to the
LOCA transients, the reanalyses for both the large and
small breaks show that the acceptance criteria of 10 CFR
50.46 is met. Therefore, the proposed transition to
Vantage 5 fuel does not involve a significant reduction in
a margin of safety.
The purpose of the decrease in the shutdown margin from
10% k/k to 5% 4k/k is to incorporate the guidance of the
Westinghouse Standard Technical Specifications (WSTS) and
to enhance fuel management flexibility. The WSTS
recommend a shutdown margin of 5%&k/k for the refueling
condition. Westinghouse has reanalyzed the inadvertant
boron dilution transient (chemical and volume control
malfunction) using 5%& k/k shutdown margin. This
reanalysis shows that the minimum boron concentration of
the refueling water is typically 1900 ppm for a shutdown
margin of 5%&k/k. The boron concentration must be
reduced from 1900 ppm to approximately 1300 ppm before the
reactor will go critical. This would require
significantly more than 30 minutes. Since information on
the status of the reactor coolant makeup is continously
available to the operator, this is ample time for the
operator to initiate corrective actions. An additional
conservatism exists in that the greater of the two boron
concentrations, either 1900 ppm or that required for a
5% A k/k margin, is to be used during refueling activities.

Therefore, the proposed change in the shutdown margin does not
involve a significant reduction in a margin of safety.
9.0

Impact of Change

This change will not impact the following:
-

ALARA Program
Fire Protection Program
Emergency Plan
FSAR or SER Conclusions
Overall Plant Operations

10.0

Conclusion

This change: a) will not increase the probability nor the
consequences of an accident or malfunction of equipment
important to safety as previously evaluated in the Safety
Analysis Report: b) will not increase the possibility for
an accident or malfunction or a different type than
evaluated previously in the Safety Analysis Report; c)
will not reduce the margin of safety as defined in the
basis for any Technical Specification: d) does not
constitute an unreviewed safety question as defined in 10
CFR 50.59; e) involves no significant hazards
considerations as defined in 10 CFR 50.92.

11.0
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APPENDIX A
RADIOLOGICAL IMPACT ASSESSMENT
FOR THE INDIAN POINT UNIT 3,
TRANSITION TO 15 x 15 VANTAGE 5 FUEL

Radiological Impact'Assessment

The change from standard fuel to the VANTAGE ,5fuel design for Indian Point
Unit 3 has been reviewed to determine if there are any changes that would
impact the radiological consequences of accidents as discussed in the FSAR.
As discussed in Section 6.1 and Attachment 3, the impact of the change to
VANTAGE 5 fuel has been evaluated for the Non-LOCA accidents, and for none of
these accidents has there been determined to be an increase in the fuel damage
or in the mass releases. The large break LOCA radiological consequences are
not based on a mechanistic determination of fuel failures and are thus
insensitive to fuel design features. Although the reevaluations for these
accidents do not result in any increases in fuel failure or mass releases, the
radiological-consequences of the accidents would also be impacted by any
changes in the radiological source terms associated with the use of VANTAGE 5
fuel.
The only design feature of the VANTAGE 5 fuel that would potentially impact
the source terms is extended fuel burnup. While fission product inventories
are roughly proportional to operating power level, the level of fuel burnup
has little impact.except for isotopes with long half-lives. This is supported
,by the Westinghouse topical report, WCAP-10125-P-A (Proprietary), titled
"Extended Burnup Evaluation of Westinghouse Fuel", which demonstrates that
extension of fuel burnup to the higher discharge region average burnups
evaluated in the topical report would have only a small impact on the core
fission product inventories. The changes in fission product inventories would
not significantly affect the radiological consequences of postulated accidents.
As discussed in WCAP-10125-P-A, the impact of extended fuel burnup on the
consequences of a rod ejection accident would be to slightly increase the
thyroid dose,(about two percent) and to decrease the whole body dose. This
same affect on radiological consequences would also be seen in other accidents
involving release of reactor coolant activity whether or not there is any fuel
damage as a result of the accident. These increases in radiological
consequences are insignificant, being within the uncertainty of the
calculational assumptions. Thus, these is no need to recalculate the
radiological consequences of the accidents due to extending the fuel burnup

within the limits of the study reported in WCAP-10125-P-A. In addition, it is
noted that the radiological consequences of accidents reported in the FSAR are
sufficiently within the limits of lOCRFlOO so that if the increases, such as
those discussed above, were applied to the FSAR doses there would be no impact
on their-acceptability.
These are other accidents for which radiological consequences are reported in
the FSAR but which have no impact on the operating reactor. These are Fuel
Handling Accident and the Accidental Release of Haste Gas.
Fuel HandlinQ Accident
As discussed in WCAP-10125-P-A, extending the discharge region average burnup
to the maximum value evaluated in HCAP-10125-P-A would result in an increase
of approximately four percent in the thyroid dose for the Fuel Handling
Accident (FHA). This increase is based on continued use of the FHA analysis
assumption, defined in Regulatory Guide 1.25, that ten percent of the core
inventory of short-lived isotopes and thirty percent of core inventory of
long-lived isotopes are In the fuel rod gap. The short-lived isotopes are of
greatest concern in regard to radiological consequences of the accident and
analysis shows that the fraction of short-lived isotopes in the fuel rod gap,
when at its maximum, would be about one percent or less of the core inventory
instead of the value of ten percent assumed in Regulatory Guide 1.25.
Extending the fuel burnup actually will result in reduction in the gap
inventories of short-lived isotopes due to operation at lower power levels for
the latter part of the residence time in the core which results.in a reduced
production rate for fission products. Also, with operating at a reduced power
level, the fuel pellet temperature will be reduced resulting in a lower rate
of diffusion of fission products into the rod gap.
It is noted that there are several FHA anslyses reported in the Indian Point
Unit 3 FSAR. The analyses for an FHA assumed to take place in the Spent Fuel
Pit Building utilize calculated gap fractions for the radiological source term
rather that the R. ,. 1.25 assumed gap fractions. Per WCAP-10125-P-A, Table.
2.3, the calculated gap fractions used in the FSAR are conservative. However,
the realistic analysis assumes credit for DF of 760 for pool scrubbing of

iodines, and the conservative analysis assumes a DF of 500 for pool scrubbing
of iodines. Based on WCAP-IO125-P-A, the iodine DF provided by the pool
scrubbing would be reduced to approximately 400 due to increased
pressurization of the fuel pins as result of extended burnup. Additionally,
the FSAR analyses are based on the damaged fuel assembly having been operated
at a power equal to 1.33 times the core average assembly power while the
maximum projected assembly operating power level for the VANTAGE 5 fuel is
1.44 times the core average.

Applying the reduced scrubbing DF and the
Increased assembly power level to the realistic case results in an increase in
the reported site boundary thyroid dose from 0.43 rem to 0.88 rem. Similarly,
if the conservative case is reevaluated using a scrubbing DF of 200, the
reported site boundary thyroid dose increase from 1.3 rem to 3.5 rem. The
doses remain a very small fraction of 1OCFR1O0 guidelines. The whole body
doses reported in the FSAR for thse two cases remain bounding.
Consideration of FHA in the Reactor Containment Building is also addressed in
the FSAR but utilizing the assumptions set forward in Regulatory Guide 1.25.
The reduction in scrubbing DF to 400 has no impact on the analyses since R.G.
1.25 assumptions limit the scrubbing DF to 133 for elemental iodine.
Secondly, since the R.G. 1.25 assumptions include the assumption of radial
peaking factor of 1.65 in the determination of the souce term, the increase in
the fuel radial peaking factor (F delta H) from 1.55 to 1.62 has no impact on
the FHA. Also, as discussed above, the gap fractions are assumed by R.G. 1.25
to be ten percent for short lived isotopes and 30 percent for long lived
isotopes with the result that the conclusions reached in WCAP-10125-P-A are
applicable. That is, the thyroid doses will be no more that 4 percent greater
than reported in the FSAR, and the whole body doses will not be affected.
With this four-percent increase, the thyroid doses would remain within the
guidelines of IOCFRIOO.
Accidental Release of Gaseous Waste
The change to VANTAGE 5 fuel would have no impact on the radiological
consequences of a postulated accidental release of gaseous waste since, per
FSAR Section'14.2.3, the maximum inventory of gaseous activity is
administratively controlled.
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APPENDIX B
-Non-LOCA-Accident Analysis

B.1

INTRODUCTION

This section addresses the impact of the complete transition of Indian-Point
Unit 3 from Westinghouse 15x15 OFA fuel to Westinghouse 15xl5 VANTAGE 5 (V-5)
fuel on the FSAR Chapter 14 Non-LOCA Accident Analyses.

The methods used for

accident evaluation are discussed in Section 5.1.4 of this report... The'
methods are the same as those applied to previous Indian Point Unit 3
reloads.

To be consistent with the current Indian Point Unit-3 licensing

basis accident analyses, the analyses and evaluations* performed for the
complete transition to V-5 also incorporate the most bounding effects of up to
24% uniform and asymmetric steam generator tube plugging and are. applicable
for operation with either the current Westinghouse Model 44 steam generators
or. the replacement Westinghouse Model 44F steam generators.
The Indian Point Unit 3 licensing basis as reported in the FSAR includes.
analyses or evaluations of fifteen (15) Non-LOCA accidents.

A complete list

of these accidents are provided in Section 6.1.1 of Attachment II.
All of the above Non-LOCA accidents have been reviewed to address any impact
resulting from the V-5 fuel reload.

The specific design features associated

with the V-5 fuel and the modified safety analysis assumptions that were
considered in the Non-LOCA safety anaysis are described in Sections 6.1.2 and
6.1.3 of Attachment II.
B.2
B.2.1

ACCIDENTS REANALYZED
General

All of the transients which are impacted by one or more of the V-5 design
features or modified safety analysis assumptions as discussed in Section 5.1
of this report were reanalyzed.
accidents:

These consist of the following eleven

1) Uncontrolled Control Rod Withdrawal from a Subcritical Condition
2) Uncontrolled Control Rod Assembly Withdrawal at Power
3) Rod Cluster Control Assembly (RCCA) Drop
4) Chemical and Volume Control System Malfunction
5) Loss of Reactor Coolant Flow
6) Loss of External Electrical Load
7) Loss of Normal Feedwater
8) Excessive Heat Removal Due to Feedwater System Malfunctions
9) Excessive Load Increase Incident
10) Loss of All AC Power to the Station Auxiliaries
1.1) Rupture of a Control Rod Drive Mechanism Housing (RCCA Ejection)
The remaining three FSAR Non-LOCA Accidents were evaluated for the V-5
transition and associated design changes and are discussed in Section B.4.
B.2.2

Computer Codes Used

Summaries of the principal computer codes used in the transient analyses are
given below.
B.2.2.1

FACTRAN

FACTRAN calculates the transient temperature distribution in a cross-section of
a metal clad U02 fuel rod and the transient heat flux at the surface of the
clad using as input the nuclear power and the time-dependent coolant parameters
(pressure, flow, temperature, density). The code uses a fuel model which
simultaneously exhibits the following features:
a. A sufficiently large number of radial space increments to handle fast
transients such as rod ejection accidents.

b. Material properties which are functions of temperature and a sophisticated
fuel-to-clad gap heat transfer calculation.
c. The necessary calculations to handle post-departure from nucleate boiling
(DNB) transients: film boiling heat transfer correlations, Zircaloy-water
reaction, and partial melting of the fuel.
FACTRAN is further discussed in Reference 1.
B.2.2.2

LOFTRAN

The LOFTRAN program is used for transient response studies of a pressurized
water reactor (PWR) system to specified perturbations in process parameters.
LOFTRAN simulates a multiloop system by a model containing the reactor vessel,
hot and cold leg piping, steam generators (tube and shell sides), and the
pressurizer.

The pressurizer heaters, spray, relief valves, and safety valves

are also considered in the program.

Point model neutron kinetics, and

reactivity effects of the moderator, fuel, boron, and rods are included.

The

secondary side of the steam generator utilizes a homogeneous, saturated mixture
for the thermal transients and a water level correlation for indication and
control. The reactor protection system is simulated to include reactor trips
on high neutron flux, overtemperature delta-T, overpower delta-T, high and low
pressure, low flow, and high pressurizer level.

Control systems are also

simulated including rod control, steam dump, feedwater control, and pressurizer
pressure control. The ECCS, including the accumulators, is also modeled.
LOFTRAN also has the capability of calculating the transient value of DNBR
based on the input from the core limits. The core limits represent the limit
value of the DNBR as calculated for the typical and thimble cells.
LOFTRAN is further discussed in Reference 2.

8.2..3

TWINKLE

i.

The TWINKLE program is a multi-dimensional spatial'neutron kinetics code, which
was patterned after steady-state codes used for reactor core design. The code
-,uses an implicit finite-difference method to solve the two-group transient
neutron diffusion equations in one, two, and three dimensions. The code uses
six delayed neutron groups and contains a detailed multi-region
dfuel-clad-coolant heat transfer model for calculating pointwise Doppler and
The code handles up to 2000 spatial points and
performs its own steady-state initialization. Aside from basic cross-section
data and thermal-hydraulic parameters,.,the code accepts as input basic driving
functions such as inlet temperature, pressure, flow, boron concentration,
-control rod motion, and others. Various edits are provided; e.g., channelwise

.,-moderator feedback effects.

power, axial offset, enthalpy, volumetric surge, pointwise power and fuel
temperatures.
The TWINKLE code is used to predict the kinetic behavior of a reactor-for
transients which.cause a major perturbation in the spatial neutron flux
'!i:

distribution.

.

TWINKLE is further described in Reference 3.
B.2.2.4

THINC

The THINC-IV computer program is used to perform thermal-hydraulic
calculations. The THINC-IV code is used to calculate coolant density, mass
velocity, enthalpy, void fractions, static pressure, and DNBR distributions
* ,along flow channels-withinia reactor-core under, all expected operating
conditions. The THINC-IVcode is described in.detail in References 4 and 5,
-including models and correlations used.

B.3

REANALYZED ACCIDENT DESCRIPTIONS

The following sections contain the detailed descriptions of the reanalyzed
accidents. In all cases the applicable FSAR acceptance criteria are satisfied.

B.3.1 'Uncontrolled RCCA Withdrawal from a'Subcritical Condition

*.

B.3.1.1

Introduction

This accident is described in Section 14.1.1 of the FSAR. The nuclear power
response is characterized by a very fast rise terminated by the reactivity
effect of the negative doppler fuel temperature coefficient. Subsequently, the
rods fall into the core, which terminates the transient and prevents the
nuclear power from increasing again at a slower rate.
r

3.1., Method of Analysis
The analysis was performed considering the transition to VANTAGE-5 (V-5) fuel
at a nominal core power of 3025 MWt.

,

The methods and the assumptions used in the analysis are consistent with those
employed in the FSAR. These assumptions include:
1. The reactor is assumed to be just critical at hot zero power (no load)
Tavg (547 OF).
2. The rate of reactivity insertion corresponding to the feedwater

malfunction accident (see Section B.3.9) from hot zero power was used
to perform the analysis. This reactivity insertion is greater than
that corresponding to two consecutive banks moving with a 100% overlap
at the maximum speed in the maximum worth region.
3.-' 'Only 'two reactor coolant pumps were assumed to be in operation.

4. Conservatively low (absolute value) Doppler Power Coefficient at BOC
and zero moderator temperature coefficient.
5. Maximum fraction of delayed neutron.
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6. Minimum steady statepressure.
7. Most adverse combination of instrument and setpoint errors, as well as
delay for trip signal actuation and control rod assembly release, were
*taken into account.
The neutron flux transient was calculated using the TWINKLE computer code. The
S'FACTRAN code was used' to calculate heat flux and hot spot temperature. The
> THINC code was used to calculated DNBR.

B.3.1.3

Results

Figures B.3-1 through B.3-4 show the nuclear power, heat flux, fuel average
temperature, and clad temperature at the hot spot versus time for a full V-5
core which yields the worst results.
The sequence of event and summary of the results are provided in Table B.3-1.
A steady-state THINC analysisof the limiting point in the transient verified
" that the DNBR'remains above the limiting value.
B.3.1.4

Conclusions

'-The insertion of V-5 fuel.,including the other design changes associated with
the V-5 transition does not result in a violation of the DNBR limit value.
Also fuel and clad temperature remain well below the limit values. Based on
this, it is concluded that all the applicable safety criteria for the
Uncontrolled RCCA Withdrawal from Subcritical Condition are met.-
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B.3.2,. Uncontrolled Control Rod.Assembly Withdrawal At Power
B.3.2.1

Introduction

Uncontrolled control rod assembly (RCCA) withdrawal at power results in an
increase in the core heat flux. Since the heat extraction from the steam
generator lags behind the core power generation until the steam generator
pressure reaches the relief or safety valve setpoint, there is a net increase
in the reactor coolant temperature. -Unless terminated by manual or automatic
action, the power mismatch and resultant coolant temperature rise could
eventually result in DNB. Therefore, in order to avert damage to the fuel
clad, the Reactor Protection System is designed to terminate any such transient
before the DNBR falls below the safety analysis limit values.
B.3.2.2

Method of Analysis

The transient is analyzed by the LOFTRAN Code (Reference 5) which is discussed
in Section B.2.2.2.
The analyses were performed considering the transition to V-5 fuel at a nominal
core power of 3025 MWt and considered the other design changes associated with
the V-5 transition as discussed in Section B.1.
The Improved Thermal Design Procedure (Reference 9) was used in the analysis so
the initial conditions for power, RCS pressure, and Tavg are at the nominal
values. In performing the analysis, the following assumptions are made to
assure bounding results are obtained for all possible normal operational
..:,conditions:,
1. Reactivity Coefficients - Two cases are analyzed:
a. Minimum Reactivity Feedback. A least negative moderator density
coefficient of reactivity is assumed, corresponding to the beginning of
core life. A variable Doppler power coefficient with core power is
used in the analysis. A conservatively small (in absolute magnitude)
value is assumed.

b.H-Maximum*Reactivity Feedback . A conservatively large positive moderator
density coefficient and a large (in absolute magnitude) negative
Do ppler power coefficient are assumed.
:2.

The reactor trip on high neutron flux is assumed to be actuated at a
conservative value of 118 percent of nominal full power. The AT trips
include all adverse instrumentation and setpoint errors; the delays for
'trip actuation are assumed to be the maximum values.

v:

i3. The trip reactivity is based on the assumption that the highest worth RCCA
i s- stuck in i ts "fully withdrawn position.
4. A range of reactivity insertion rates is examined. The maximum positive
reactivity insertion rate is greater than that for the simultaneous
withdrawal of the two control banks having the maximum combined worth at
maximum speed.
4
V5. A range of power levels between 10% and 100% power are considered.

SB.3.2.3

Results

AFigures B.3-5 through B.3-7 show the transient response for a rapid RCCA
f"withdrawal (80 pcm/sec) incident starting from full power. Reactor trip on
high neutron flux occurs shortly after the start of the accident; Since this
is rapid with respect to the thermal time constants of the plant', small changes
in TaVgand pressure result.. and margin to DNB is maintained.
-w-The'transient response for;a slow RCCA withdrawalfrom full power is shown in
..Figures B.3-8 through B.3-10. Reactor trip on Overtemperature AT occurs after
,
a longer period and the rise in temperature and pressure is consequently larger
than for rapid RCCA withdrawal. Again, the minimum DNBR is greater than the
safety analysis limit values.
.
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geB.3-11shows the minimum DNBR as a function of reactivity insertion rate
from initial full power operation for minimum and maximum reactivity feedback.
It can be seen that two reactor trip channels provide protection over the whole
range of reactivity insertion rates. These are the high neutron flux and
Overtemperature I T channels. The minimum DNBR is never less than the safety
analysis limit value.
Figures B.3-12 and B.3-13 show the minimum DNBR as a function of reactivity
insertion rate for RCCA withdrawal incidents starting at 60 and 10 percent
power,.respectively, for minimum and maximum reactivity feedback. The results
are similar to- the 100 percent power case, except as the initial power is
decreased, the range over which the Overtemperature ZST trip is effective is
increased.

In all cases the DNBR does not fall below the safety analysis limit

value.

.

~

The shape of the curves of minimum DNB ratio versus reactivity insertion rate
in the reference figures is due both to reactor core and coolant system
transient response and to protection system action in initiating a reactor
trip.
Referring to Figure B.3-13, for example,lit is noted that:
1. For reactivity insertion rates above - 35 pcm/sec reactor trip is initiated
by the high neutron flux trip for the minimum reactivity feedback cases.
The neutron flux level in the core rises rapidly for these insertion rates
while core heat flux and coolant system temperature lag behind dueto the
thermal capacity of the fuel and coolant system.fluid., Thus, the reactor
is tripped prior to significant increase in heat flux or water temperature
with resultant high minimum DNB ratios during the transient. As reactivity
insertion rate decreases, core heat flux and coolant temperatures cln
remain more nearly in equilibrium with the neutron flux. Minimum DNBR
during the transient thus decreases with decreasing insertion rate.
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2.:' For reactivity. insertion ,rates below - 35 pcm/sec the Overtemperature 6T,
trip terminates the transient. The-Overtemperature AT reactor trip
circuit initiates a reactor trip when measured coolant loop 6T exceeds a
setpoint based on measured Reactor Coolant System average temperature and
pressure.

3. For reactivity insertion rates between - 17 pcm/sec and - 35 pcm/sec the
effectiveness (in terms of increased minimum DNBR) of the Overtemperature
AT trip increases due to the fact that with lower insertion rates the
4
power increase rate is slower, the rate of rise of average coolant
temperature is slower and the system lags and delays become less
significant.
4.: For reactivity insertion rates less than - 17 pcm/sec, the rise in the
reactor coolant temperature is sufficiently high so that the steam
generator safety valve setpoint is reached-prior to trip. Opening of these
valves, which act as an additional heat sink for the Reactor Coolant
System, sharply decreases the rate of increase of Reactor Coolant System
temperature.
<."average
.8, For-transients initiated from higher power.levels (for example,:see Figure
B.3-11) the effect described in item 4 above, which results in the sharp peak
in'minimum DNBR at approximately 17 pcm/sec, does not occur since the steam
generator safety valves are not actuated prior to trip.

(.3

Figures B.3-11, B.3-12, and B.3-13 illustrate minimum DNBRs calculated for
minimum and maximumreactivity feedback.

.

.i Since the RCCA withdrawal at power incident is an overpower transient, the fuel
temperatures rise during the transient until after reactor trip occurs. For

3'.

high reactivity insertionrates, the overpower transient is fast with respect
to the fuel rod thermal time constant, and the core heat flux lags behind the
neutron flux response.

Due to this lag, the peak core heat flux does not

exceed 118 percent of its nominal value (i.e., the high neutron flux trip
setpoint assumed in the analysis) and the peak fuel centerline temperature
remains below the fuel melting temperature.
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For slow reactivity insertion rates," -the core heat flux remains more nearly in
equilibrium with. the neutron flux'.- The overpower transient is terminated by

the Overtemperature AT reactor trp-before a DNB condition is reached.

The

peak heat flux.again is maintained below 118 percent of its nominal value and
the peak fuel centerline temperature remains below the fuel melting,

temperature.
Since DNB does not occur-at any time during the RCCA withdrawal at power,.,-....
transient, theiabi.lity of the primary coolant to remove heat from the fuel rod
is not reduced..
The calculated' sequence of events for this accident are shown on Table B.3-2'
for :large and small reactivity insertion rates. These sequence of events are:
for the cases initiated from full power. assuming minimum reactivityfeedback
conditions. With the reactor tripped, the plant eventually returns to a"
stable condition. The plant may subsequently be cooled down further by
following normal plant shutdown procedures.
For all the cases analyzed, the peak pressurizer volume remains below the
maximum pressurizer volume and pressurizer filling does not occur. A review
of the results show that the limiting cases with respect to pressurizer
filling are those initiated from less than full power and having a slow RCCA
withdrawal rate and which trip on Overtemperature AT (as opposed to high
neutron flux). Although a high pressurizer water level reactor trip function
exists and is expected to provide a reactor trip (protection against
pressurizer filling), no credit for this reactor trip function is taken in the
analysis.

To assure pressurizer filling is not a concern for possible
operation at a full power vessel average temperature less than that assumed in
the safety analysis,'the Overtemperature AT trip protection logic should be
based on the actual measured Tavg corresponding to full power. This
requirement is included in the proposed change to Technical Specification
2.3.1.B(4) as given in,Attachment I. With this requirement, the time to
reactor trip on Overtemperature AT will not be extended beyond that assumed
in the safety analysis, thus assuring against pressurizer filling.
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Conclusions

adequate
The high neutron flux and Overtemperature AT trip channels provide
i.e.,
protection over the entire range of possible reactivity insertion rates,
limit value
the minimum value of DNBR is always larger than the safety analysis
and pressurizer filling does not occur.

B.3.3
B.3.3.1

Rod Cluster Control.Assembly Drop
Introduction

The dropped RCCA accident is initiated by a single electrical or mechanical
failure which causes any number and combination of rods from the same group of
a given bank to drop to the bottom of the core. Protection is provided by an
automatic turbine runback and an automatic rod withdrawal block. The
acceptance criterion for this event is that no fuel failures occur. This is
verified by demonstrating that the departure from nucleate boiling ratio (DNBR)
remains above the limit value for the plant.
A dropped RCCA causes an initial reduction in nuclear power which corresponds
to the reactivity worth of the rod. In addition, a turbine runback and
automatic rod withdrawal block are actuated. The turbine runback is to a power
level determined by the differential oil pressure between the governor and load
limiter and also by the timer on the runback and the rate of runback. The
turbine runback is prevented from going below 70% power. This scenario is
discussed and analyzed in Section 14.1.3 and 14.1.4, "Rod'Cluster Control
Assembly (RCCA) Drop", of the Indian Point Unit 3 FSAR.
For purposes of the analysis, a single or multiple dropped RCCA occurrence
which causes a reduction in core power to a value greater than the turbine
power at the runback termination point is called a "dropped rod". The multiple
dropped RCCAs may be any number and combination of rods from the same group of
a given bank. With sufficient reactivity feedback the core power will tend to
match the turbine load and the plant will stabilize at the runback setpoint.
However, if there is no moderator reactivity feedback, power will stabilize at
the level corresponding to that caused by the dropped rod. Primary reactor
power will be greater than turbine power, resulting in a heatup of the primary
coolant. Depending on the dropped rod worth, increases in the pressurizer
pressure and/or steam generator pressure may occur such that the pressurizer
relief valves and/or steam generator safety valves open to accommodate the
mismatch between reactor and turbine power. If the combined relieving capacity
of the turbine, the pressurizer relief valves, and/or the steam generator
safety valves is sufficient to match the reactor power, the reactor will reach
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anbequilibrium condition. However, the primary system heatup may be too great
in which case an overtemperature delta-T reactor trip will terminate the event.
.A multiple dropped RCCA occurrence which causes a reduction in core power to a
.,value less than the turbine power at the runback termination point is called a
"dropped bank". With maximum reactivity feedback the core power will increase
to match the turbine load and the plant will stabilize at or near the runback
termination report.
,:,,-B.3.3.2

Method of Analysis

The dropped rod transient was analyzed using the current approved Westinghouse
methodology for turbine runback plants. The transient following a dropped rod
is simulated by using the LOFTRAN computer code (Reference 2). Two cases,
,dropped rod and dropped bank were considered in the analysis. Consistent with
the. previous definitions, the reactivity feedback assumptions for the dropped
rod analysis are:
1. Minimum moderator reactivity feedback corresponding to beginning of
,.corelife (0 MTC)..
2. Least negative Doppler temperature coefficient.
Likewise, the assumptions used for the dropped bank analysis are:
1. Maximum moderator reactivity feedback corresponding to the end-of-life,
rodded,,core condition (0.54 delta-k/g/cc MDC).
2. Most negative Doppler temperature coefficient
The Improved Thermal Design Procedure (ITDP) was used in the analysis so the
initial conditions for power, RCS pressure, and Tavg are at the nominal
values. Cases modeling 24% uniform and asymmetric steam generator tube
plugging levels were analyzed. In addition, the turbine runback was for two
.different conditions. One set of analyses assumed the turbine runback occured
2 seconds after the rod/bank drop, and the turbine power was run back to 74%
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power (nominal'turbine power level of 7M%+ 4% uncertainty),. The other set of
analyses modeled the runback similar to that described in Reference 9. A 15.3
second delay was assumed before the turbine was runback to 94% power (nominally
90% + 4% uncertainty). All cases assumed automatic rod control block initiated
by a dropped rod signal (i.e., by a rod on bottom signal or change in flux
signal).
B.3.3.3

Results

Figures B.3-14 through B.3-16 show the reactor response and the reactor coolant
..-system response to a dropped rod with a worth of 100 pcm assuming asymmetric

*
*

steam generator tube plugging and a turbine runback to 74% power. A reactor
trip on overtemperature delta-T occurs at approximately 90 seconds. The trip
is caused by the power mismatch between the reactor and turbine which causes a
heatup of the RCS. Figures B.3-17 through B.3-19 show the response to a
dropped bank with a worth of 400 pcm assuming asymmetric steam generator tube
plugging and a turbine runback to 74% power. Nuclear power and core heat flux
stabilize at levels corresponding to the turbine runback power level including
the uncertainty. After approximately 100 seconds, all of the plant parameters
depicted in Figures B.3-17 through B.3-19 have reached equilibrium values.
The cases assuming uniform steam generator tube plugging have
similar results.
For all cases analyzed, the DNBR is greater than the limit value.
For the cases in which the turbine runs back to 94% power, the asymmetric steam
generator tube plugging results are presented. Figures B.3-20 through B.3-22
show the reactor response and the reactor coolant system response to a dropped
rod with a worth of 50 pcm. Similar to the case presented for the 74% power
turbine runback, a reactor."trip on overtemperature delta-T occurs at
approximately 445 seconds. Figures 8.2-23 through 8.2-25 show the response to
a dropped bank with a worth of 400 pcm. Nuclear power and core heat flux
stabilize at levels corresponding to the turbine runback power level of 94%
power. Afterapproximately 70 seconds, the plant parameters shown in Figures
B.3-23 through B.3-25 have reached equilibrium values.
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.

The 94% power turbine runback cases assuming uniform steam generator tube
plugging have results similar to the asymmetric-steam generator tube plugging
results.

For all cases analyzed, the DNBR is greater than the limit value.

A typical time sequence of events for this accident are shown on Table B.3-3.
This table represents the case with a dropped rod worth of 100 pcm and assuming
asymmetric steam generator tube plugging with a turbine runback setpoint of 74%
power.
'-B.3.3.4 Conclusion
4

A'4.

;Based "on the DNBR 'results for'all of the cases analyzed, it has been
demonstrated that the DNBR criterion is met, and therefore, it is concluded
that dropped RCCAs do not lead to conditions that cause core damage and that
all applicable safety criteria is satisfied for this event.

*
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B.3.4 Chemical and Volume Control System Malfunction
B.3.4. 1 Introduction
Reactivity can be added to the core with the chemical and volume control system
by feeding reactor makeup water into the reactor coolant system via the reactor
makeup control system. The normal dilution procedures call for a limit on the
rate and magnitude for any individual dilution under strict administrative
controls. Boron dilution is a manual operation. A boric acid blend system is
provided to permit the operator to match the concentration of reactor coolant
makeup water to that existing in the coolant at the time. The chemical and
volume control system is designed-to limit, even under various postulated
failure modes, the potential rate of dilution to a value which, after
indication through alarms and instrumentation, provides the operator sufficient
time to correct the situation in a safe and orderly manner.
There is only a single, common source of reactor makeup water to the reactor
coolant system from the reactor makeup water system; inadvertent dilution can
be readily terminated by isolating this single source. The operation of the
reactor makeup water pumps that take suction from this tank provides the only
supply of makeup water to the reactor coolant system. In order for makeup
water to be added to the reactor coolant system, the charging pumps must be
running in addition to the reactor makeup water pumps.
The rate of addition of unborated water makeup to the reactor coolant system is
limited to the capacity of the charging pumps when the RCS is at pressure.
This addition rate is 262 gpm for all three charging pumps. Normally, only one
charging pump is operating while the others are on standby. With the reactor
coolant system at atmospheric pressure, the rate of addition of unborated
makeup water is limited to 300 gpm by the capacity of the primary makeup water
pumps.
The boric acid from the boric acid tank is blended with the reactor makeup
water in the blender, and the composition is determined by the preset flow
rates of boric acid and reactor makeup water on the reactor makeup control.
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Two se parate ope'rations- are. required.' First, the operator must"-switch from the
Sautomatic makeup mode to the dilute mode. Second, the start-stop switch is
moved to start. Omitting either step would prevent dilution. This makes the
possibility of inadvertent dilution very small.
Information on the status of the reactor coolant makeup is continuously
available to the operator. Lights are provided on the control board to
$ indicate the operating condition of pumps in the chemical and volume control
system. Alarms are actuated to warn the operator if boric acid or
Sdemineralized water flow rates deviate from preset values as a result of system,
malfunction.
Boron dilution during refueling, startup, and power operation are considered in
this analysis.
B.3.4.2 Method of Analysis and Results
B.3.4.2.1

Dilution During Refueling

'

During refueling the following conditions exist:
1. One residual heat removal pump is normally running except during short
periods when moving fuel near vessel nozzles, to ensure continuous
mixing in the reactor vessel.
2. The chemical and volume control system and/or safety injection system
are aligned so that there is at least one flow path to the core for
boric acid injection when there is fuel in the reactor, as required by
the Technical Specifications.
3. The minimum boron concentration of the refueling water is 1900 ppm,
corresponding to a shutdown of at least 5 percent Ak/k with all
control-rods in; periodic sampling ensures that this concentration is

maintained.
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4,4..
Neutron sources are installed in the.core and detectors connected to
instrumentation giving audible count rates are installed outside or
within the reactor vessel to provide direct monitoring of the core.
A minimum water volume in the reactor coolant system of 3534 ft3 is
considered. This corresponds to the volume necessary to fill the reactor
vessel above the nozzles to ensure mixing via the residual heat removal loop.
The maximum dilution flow of 300 gpm and uniform mixing are also considered.
The operator has prompt and definite indication of any boron dilution from the
audible count rate instrumentation. High count rate is alarmed in the reactor
containment and the main control room.
The boron concentration must be reduced from 1900 ppm to approximately 1300 ppm
before the reactor will go critical. This would require more than 30 minutes.
This is ample time for the operator to recognize the audible high count-rate
signal and isolate the reactor makeup source by closing valves and stopping the
reactor makeup water pumps.

B.3.4.2.2

Dilution During Startup

In this mode, the plant is being taken from one long-term mode of operation,
Hot Standby, to another, Power. Typically, the plant is maintained in the
Startup mode only for the purpose of startup testing at the beginning of each
cycle. During this mode of operation rod control is in manual. All normal
actions required.to change power level, either up or down, require operator
initiation. Conditions assumed for the analysis are:
1. Dilution flow is the maximum capacity of the makeup water pumps, 300 gpm.
2. A minimum RCS water volume of 8630 ft3 This corresponds to the active
RCS volume (with 24% uniform steam generator tube plugging) minus the
pressurizer and the reactor vessel upper head.
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3. The initial boron concentration is"assumed to'be 1800'ppm, which is a
conservative maximum value for the critical concentration at the condition
of hot zero power, rods to insertion limits, and no Xenon.
4. The critical boron concentration following reactor trip is assumed to be
1550 ppm, corresponding to the hot zero power, all rods inserted (minus the
most reactive RCCA), no Xenon condition. The 250 ppm change from the
"Initial condition noted above is a conservative minimum value.
SThis mode of operation is a transitory operational mode in which the operator
..
.intentionally dilutes and withdraws control rods to take the plant critical.
During this mode, the plant is in manual control with the operator required to
maintain a high awareness of the plant status. For a normal approach to

-..

criticality, the operator must manually initiate a limited dilution and
subsequently manually withdraw the'control rods, a process that takes several
hours. The Technical Specifications require that the operator determine the
C estimated critical position of the control rods prior to approaching
". criticality, thus assuring that the reactor does not go critical with the
rods below the insertion limits,.- Once critical, the power escalation
.coitrol
must be sufficiently slow to allow the operator to manually block the source
frange reactor trip after receiving P-6 from the intermediate range (nominally
--at 105 cps). Too fast a power escalation (due to an unknown dilution) would
" result in reaching P-6 unexpectedly, leaving insufficient time to manually
"block the source range reactor trip. Failure to perform this manual action
results in a reactor trip and immediate shutdown of the reactor.

2

However, in the event of an unplanned approach to criticality or dilution
during power escalation while in the Startup mode, the plant status is such
that minimal impact will result. The plant will slowly escalate in power to a

T' reactor trip on the power range neutronflux - high, low setpoint (nominal 25
'.

percent power). From initiation of the event, there are greater than 15
minutes available for operator action prior to return to criticality.
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B.3.4.2.3, Dilution at Power

In this mode, the plant may be operated in either automatic or manual rod
control. Conditions assumed for the analysis are:
1. Dilution flow is the maximum capacity of the charging pumps, 262 gpm.

..

2. A minimum RCS water volume of 8630 ft3 . This corresponds to the
active RCS volume (with 24% uniform steam generator tube plugging)
minus the pressurizer and reactor vessel upper head.
3. The initial boron concentration is assumed to be 1800 ppm, which is a
conservative maximum value for the critical concentration at the
condition of hot full power, rods at insertion limits, and no Xenon.
4. The critical boron concentration following reactor trip is assumed to
be 1450 ppm, corresponding to the hot zero power, all rods inserted
.,.(minus the most reactive RCCA), no Xenon condition. The 350 ppm change
,. from

the initial condition noted above is a conservative minimum value.

With the reactor in automatic rod control, the power and temperature increase
from boron dilution results in insertion of the control rods and a decrease in
the available shutdown margin. The rod insertion limit alarms (LOW and LOW-LOW
settings) alert the operator at least 38 minutes prior to criticality. This is
sufficient time to determine the cause of dilution, isolate the reactor water
makeup source, and initiate boration before the available shutdown margin is

* lost.-

I

With the reactor in manual control and no operator action taken to terminate
the transient, the power and temperature rise will cause the reactor to reach
the Overtemperature &T trip setpoint resulting in a reactor trip. The boron
dilution transient in this case is essentially the equivalent to an
uncontrolled RCCA bank withdrawal at power. The maximum reactivity insertion
rate for a boron dilution event is conservatively estimated at about 2.0
___

pcm/sec, which is within the range of insertion rates analyzed.
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Thus, the

effects of dilution prior to reactor trip are bounded by the uncontrolled RCCA
bank withdrawal -at power analysis (Section B.3.2).- Followingreactor trip
there are greater than 15 minutes prior to criticality. This is sufficient
time for the operator to determine the cause of dilution, isolate the reactor
water makeup source, and initiate boration before the available shutdown margin
is lost.
B.3.4.3

Conclusions

Because of the procedures involved in the dilution process, an erroneous
dilution is considered very unlikely. Nevertheless, if an unintentional
dilution of boron in the reactor coolant does occur, numerous alarms and
indications are available to alert the operator to the condition. The maximum
reactivity addition due to the dilution Is slow enough to allow the operator to
'determine the cause of the addition and take corrective action before shutdown
margin is lost.

-

.fl-
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-,.B.3.5 Loss~of Reactor Coolant Flow
B.3.5.1

Introduction

All loss of flow transients presented in Chapter 14.1.6 of the FSAR were
re-evaluated to determine theeffect of increased peaking factors and other
design changes associated with the V-5 fuel reload transition. Additionally,
the analyses considered the effects of steam generator tube plugging for both
uniform and asymmetric conditions, consistent with the current licensing basis
analyses.

B.3.5.2

Method of Analysis

The analyses were performed considering the transition to V-5 fuel at a nominal
core power of 3025 MWt. Both typical and thimble cell cases were analyzed for
the complete loss of flow to determine which cell gave the most limiting
results.
The methods and assumptions used. in the analyses are consistent with those
employed in the FSAR with the exception that the Improved Thermal Design
Procedure (ITDP) was used. These assumptions include:
1. Full power initial operating conditions, nominal value of power;
nominal steady state pressure and maximum steady state average
programmed temperature.
2. Highest value (absolute) of Doppler Power coefficient and zero
moderator temperature coefficient.
3. Time from loss of power to all pumps to the initiation of control rod
assembly motion (reactor trip) of 1.5 seconds.
4. 4% AK trip reactivity from full power; and
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5. The flow''coastdown was computed using'reactor coolant pump
characteristics which conservatively simulate measured pump coastdown
data taken during Indian Point Unit 3 startup tests conducted in 1976.
The flow coastdown transient was computed by the LOFTRAN code. The THINC code
Was used to calculate DNBR. The FACTRAN code was used to calculate heat flux.
These analyses also considered the most limiting case for either 24% uniform
steam generator tube plugging or an asymmetric distribution of 30%, 24%, 24%,
and 8% in loops one through four respectively.
B.3.5.3

-

Results

Figures B.3-26 through B.3-29 show the flow coastdown, nuclear power, heat
flux, and DNB ratio vs. time for the complete loss of flow transient which
yielded the worst results of the cases analyzed.
The sequence of events and summary of results'is given in Table B.3-4.

>

steady-state THINC analysis of the limiting point in the transient verified
that the DNBR remains above the limiting value.
An evaluation was also performed for the loss of reactor coolant flow below 10%
power case.. The results of this evaluation show that the V-5 fuel reload
transition and associated design changes have no impact on the'results and
conclusions of the existing licensing basis analysis as presented in Chapter
14.1.6 oftheFSAR.

B.3.5.4

Conclusions

The increase in peaking factors and other design changes associated with the
V-5 transition do not result in violation of the DNBR limit value for the
,' complete loss of flow transient. Loss of a single pump with'all loops in
service has also been analyzed and results have shown that this transient is
less severe than the complete loss of forced coolant flow.
All the safety criteria are met.
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B.3.6
B,3.6.1
.

Locked Rotor..,
Introduction

This transient, which'is reported in Section 14.1.6 of the FSAR, was reanalyzed
to evaluate the effects of the increased peaking factors and other design
changes associated with the OFA transition.
B.3.6.2

Method of Analysis

The analysis were performed considering the transition to V-5 fuel at a nominal
core power of 3025 MWt.
The method. and assumptions used in the analysis are consistent with those
employed in the FSAR with the exception that the Improved Thermal Design
Procedure was used for Rods-In-DNB calculation.
*The

following effects of the Locked Rotor were investigated:
1. Primary pressure transient.
2. Fuel clad temperature transient (This is.calculated assuming film
boiling in order to give the worst possible results).
3. Zirconium / steam reaction.
4. DNB transient (for determining the percentage of rods in DNB for the
offsite dose release calculations).
The following assumptions were used:
1. Initial operating conditions most adverse with respect-to margin to
clad temperature, RCS pressure;
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a. Power,.= 102% of nominal (1)
b. Average Coolant Temperature = 579.7 °F (1)
c.-- Initial RCS Pressure = 2290 psia (1)
.2. Highest value (absolute) of Doppler Power coefficient and zero
moderator temperature coefficient.
3. 4% AK'trip reactivity from'full power.
4. For the clad temperature calculation film boiling is assumed to
maximize clad temperatures.
The analysis was performed assuming offsite power available for 5 seconds after
the time of shaft seizure/break. After 5 seconds, offsite power is assumed to
be lost and flow coastdown of the unfaulted RCPs is initiated. The flow
coastdown transient was computed by the LOFTRAN code. The FACTRAN code was
used to calculate fuel rod temperatures and heat flux distribution. The THINC
code was used to calculate DNBR.
B.3.6.3

Results

Peak reactor coolant pressure = 2568 psia and peak clad temperature =,1845 OF.
The maximum zirconium-steam reaction at the core hot spot is 0.4% by weight.
Figures B.3-30 through B.3-33 show the core flow coastdown, nuclear power,
reactor coolant pressure, and fuel clad temperature transients respectively.
The sequence of events and summary of results is given in Table B.3-5.
The most limiting case yields no rods in DNB.

(1) For the RODS-IN-DNB calculation, the nominal value was used according to
the Improved Thermal Design Procedure.
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B,3.6.4

Conclusions.

The increase in peaking factors and other design changes associated with V-5
can be accommodated by existing-margins with regard to the Locked Rotor
transient. The peak pressure of 2568 psia is below the maximum allowable value
of 2750 psia and the peak clad temperature of 1845 0 F is well below the maximum
(hot spot) average clad temperature limit of 2700 *F. The safety criteria and
dose release limits are not exceeded.

B-28

B.I3.7 loss of External Electrical Load and/or-Turbine Trip
;B.3.7. I ";-I(ntroducti on

•

-

A major load loss on the plant can result from either a loss of external
'electrical load or from a turbine trip. For either case, offsite power is
available for the continued operation of plan components such as the reactor
coolant pumps. The case of loss of all ac power (station blackout) is
discussed in Section B.3.11.

-

For a turbine trip, the reactor would be tripped directly (unless below
approximately 50% power) from a signal derived from the turbine autostop oil
pressure and turbine stop valves. The automatic steam dump system accommodates
the excess steam generation. Reactor coolant temperatures and pressure do not
significantly increase if the steam dump system and pressurizer pressure
control system are functioning properly. If the turbine condenser were not
available, the excess steam generation would be dumped to the atmosphere.
."'Addi'tioFlly, main feedwater flow would be lost if the turbine condenser were
not available. For'this situation, steam generator level would be maintained
A. by the auxiliary feedwater system."
The unit was designed to accept a step 59% loss of load without actuating a
Z reactor trip. The automatic steam dump system, with 40% steam dump capacity to
the condenser, was designed to accommodate this load rejection by reducing the
severity of the transient imposed upon the RCS. The reactor power is reduced
to the new equilibrium power level at a rate consistent with capability of the
System. ,The-pressurizer relief valves may be actuated, but the
Rd'Contiol
8
pressurizer"safetyvalves and the'steam generator' safety valves do not lift for
'{

. the 50% step loss" of load with steam dump.
In the event the steam dump valves fail to open following a large loss of load
or in the event of a complete loss of load with steam dump operating, the steam
generator safety valves may lift and the reactor may be tripped by the high
pressurizer pressure signal, the high pressurizer water level signal, or the
overtemperature delta-T signal. The steam generator shell-side pressure and
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reactor.coolant temperatures will increase rapidly.

However,, the pressurizer

safety valves and steam generator safety valves are sized to protect the RCS
and steam generator against overpressure, for all load losses without assuming
the operation of the steam dump system.

The steam dump valves will not be

opened for load reductions'of 10% or less.
open.

For larger load reductions they may

The RCS and main steam supply relieving capacities were designed to

ensure safety of the unit. without requiring the automatic.rod control,
pressurizer pressure control and/or steam bypass.control systems.

,.

.B.3.7.2;,.Method of Analysis
In this analysis, the behavior of the unit is evaluated for a complete loss of
,,

steam load from full power without a direct reactor trip. This is done to show
the adequacy of the pressure relieving devices and to demonstrate core
protection margins.
result in a trip.

The reactor is not tripped until conditions in the RCS
The turbine is assumed to trip without actuating all the

turbine stop valve limit switches.

This assumption delays reactor trip until

-.conditions in the RCS result in a trip due to other signals.
analysis assumes a worst case transient.

Thus, the

In addition, no credit is taken for

steam dump.

Main feedwater flow is terminated at the time of turbine trip,
with no credit taken for auxiliary feedwater (except for long-term recovery) to
mitigate the consequences of the transient.
The total loss of.load transients are analyzed with the LOFTRAN computer
program (see Section B.2.2). The program simulates the neutron kinetics, RCS,
pressurizer, pressurizer relief and safety .valves, pressurizer spray, steam
..generators, and-steam generator. safety valves., The program computes pertinent
*

plant variables including temperatures, pressures, and power level.
Major assumptions are summarized below:
(1) Initial Operating Conditions
The initial reactor power, RCS pressure, and RCS temperatures are
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*

.

assumed-at their nominalzvalues consistent with steady-state full
-power operation.

7.

(2) Moderator and Doppler Coefficients of Reactivity

.

The turbine trip is analyzed with both maximum and minimum reactivity
feedback. The'maximum feedback (EOL) cases assume a large negative
moderator temperature coefficient and the most negative Doppler power
coefficient. The minimum feedback (BOL) cases assume a minimum
moderator temperature coefficient and the lease negative Doppler
'coefficient.'
(3) Reactor Control
From the standpoint of-the maximum pressures attained, it is
conservative to assume that the reactor is in manual control. If the
reactor were in automatic control, the control rod banks would move
prior to trip and reduce the severity of the transient.
(4) Steam Release
No-credit is taken for the operation of the steam dump system or steam
generator power-operated relief valves. The steam generator pressure
rises to the safety valve setpoint where steam release through safety
-valves limits the secondary steam pressure at the setpoint value.

-(5)* Pressurizer Spray and Power-operated Relief Valves
Two cases for both BOL and EOL reactivity feedback conditions are
analyzed:
(a) Full credit is taken for the effect of pressurizer spray and
power-operated relief valves in reducing-or limiting the coolant
pressure. Safety valves are also available.
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(b) No credit-.is taken for the effect of-pressurizer spray and
power-operated relief valves in reducing or limiting the coolant
pressure. Safety valves are operable.

W

(6) Feedwater Flow
Main feedwater flow to the steam generators is assumed to be lost at
the time of turbine trip. No credit is taken for auxiliary feedwater
flow since a stabilized plant condition will be reached before
auxiliary feedwater initiation is normally assumed to occur. However,
the auxiliary feedwaterpumps would be expected to start on a trip of
the main feedwater pumps. The auxiliary feedwater flow would remove
core decay heat following plant stabilization.
Reactor trip is actuated by the first reactor protection system trip setpoint
reached with no credit taken for the direct reactor trip on the turbine trip.

B.3.7.3

Results

The transient responses for a total loss of load from full power operation are
shown on Figures B.3-34 through B.3-45 for four cases; two cases for the BOL
and two cases for the EOL reactivity feedback conditions
Figures B.3-34 through B.3-36 show the transient responses for the total loss
of steam load at BOL assuming full credit for the pressurizer spray and
pressurizer power-operated relief valves. No credit is taken for the steam
dump. The reactor is tripped by the high pressurizer pressure trip channel.
The minimum DNBR is well above the limit value. The pressurizer safety valves
are actuated for this case and maintain system pressure below 110 percent of
the design value. The steam generator safety valves open and limit the
secondary steam pressure increase.
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Figurei B.::3-3T through- B.3-30- show the"transient ' 'responses for 'the total loss
of steam load at*EOL assuming a large (absolute valve) negative moderator
temperature coefficient. All other plant parameters are the same as in the
above case. As a result of the maximum reactivity feedback at EOL, no reactor
protection system trip setpoint is reached. Because main feedwater is assumed
to be lost (see assumption 6 above), the reactor is tripped by the low-low
steam generator water level trip channel. The DNBR increases throughout the
transient and never drops below its initial value. The pressurizer safety
Valves are not actuated in these transients.
-. The

total loss of load event was also analyzed assuming the plant to be
initially operating at full power with no credit taken for the pressurizer
spray, pressurizer power-operated relief valves, or steam dump. The reactor is
tripped on the high pressurizer pressure signal. Figures B.3-40 through B.3-42
show the BOL transients. The neutron flux remains essentially constant at full
power until the reactor is tripped. The DNBR increases throughout the
transient. In this case the pressurizer safety valves are actuated and

maintain the system pressure below 110 percent of the design value.
Figures B.3-43 through B.3-45
assumptions being the same as
DNBR increases throughout the
actuated to.limit the primary

show the transients at the EOL with the other
on Figures B.3-40 through B.3-42. Again,'the
transient and the pressurizer safety valves are
system pressure.

Table B.3-6 summarizes the sequence of events for the various transients
considered for the total loss of load cases presented above.

B.3.7.4

Conclusion

The results of the analyses show that the plant design is such that a total
loss of external electrical load without a direct or immediate reactor trip
presents no hazard to the integrity of the RCS or the main steam system.
Pressure-relieving devices incorporated in the plants design are adequate to
limit the maximum pressures to within the design limits.
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.:
.,,.The

ntegrity of the core is maintained by operation of the reactor protection

system; i.e., the DNBR will be maintained above the safety analysis limit
value. Thus, no core safety limit will be violated. It is therefore concluded
that the implementation of the V-5 fuel design and other related design changes
associated with this reload fuel transition are acceptable for this event.

A.

.

.
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* B.3.8' Loss of Normal Feedwater

B.3".8.1

Introduction

A loss of normal feedwater (from a pipe break, pump failures, or valve
malfunctions) results in a reduction in the capability of the secondary system
to remove the heat generated in the reactor core. If the reactor were not
tripped during this accident, primary plant damage could possibly occur from a
sudden lossbf heat sink. If an alternate supply of feedwater were not
'furnished;, residual heat.following reactor trip would heat the primary system
water to the point where water relief'from the pressurizer would occur. A loss
of-significant water from the reactor coolant system could conceivably lead to
core damage. Since the.plant is tripped well before the steam generator heat
transfer capacity would be reduced, the primary systemvariables never approach
a departure from nucleate boiling condition.
B.3.8.2

Method of Analysis

. . Jhe analysis has been performed to'show that following a loss of normal
feedwater, the-auxiliary feedwater system is adequate to remove stored and
residual heat to prevent water relief through the pressurizer relief valves.
A detailed analysis using the LOFTRAN code (see Section B.2.2.2) is performed
in order to determine the plant transient following a loss of normal feedwater.
Major assumptions are:
1. Reactor trip occurs on steam generator low-low level at O% of narrow range
span. This assumption is conservative since a reactor trip on steam flow /
feedwater flow mismatch in coincidence with a low water level in any steam
generator will occur prior to a steam generator low-low water level reactor
trip.
2. The plant is initially operating at 102 percent of 3025 MWt.
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3.

Conservative core residual heat generation based on long-term operation
at the -initial power level preceding the trip is assumed. The 1979 decay
heat ANSI 5.1 + 2 sigma uncertainty was used for calculation of residual
decay heat lelvels.

4.

The-auxiliary feedwater systemis actuated by the low-low generator water
level signal.,

5.

An uniform 307. steam generator tube plugging level is assumed.-"This
represents, the most conservative assumption in order to depict. the
reduc~d primary-to-secondary heat transfer due to asymmetric'steam.
generator tube plugging.

6.

The worst single failure in the auxiliary feedwater system occurs
(turbine-driven pump) and one motor-driven pump is assumedwto be
unavailable.

The-auxiliary feedwater system is assumed to supply a total

of 340 gpm to two-steam generators from one motor-driven auxiliary
feedwater pump.
7.

The pressurizer sprays and PORVs are assumed operable.

This maximizes

the peak transient pressurizer water volume.
8.

Secondary system steam-relief is achieved through the self-actuated
safety valves only.

In actuality, steam relief would first be obtained
through the power-operated relief valves or condenser dump valves for
most cases of loss of normal feedwater. However, for conservatism in the
analysis, no credit is taken for secondary steam relief through these
values.
9.

The initial pressurizer pressure uncertainty is 40.0 psi.

10.

The initial reactor coolant average temperature is 5°F higher than
nominal.

11.

The "pump heat" added to the RCS (e.g., the net difference between core
thermal power and NSSS power after considering all heat losses and heat
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gains) is assumed to be a maximum of 12 MWt total considering all RCS
pumps.
B.3.8.3

Results

Figures B.3-46 through B.3-50 show the plant parameters following a loss of
normal feedwater.
Following the reactor and turbine trip from full load, the water level in the
steam generators will fall due to the reduction of steam generator void
fraction and because steam flow through the safety valves continues to
dissipate the stored and generated heat. One minute following the initiation
of the low-low level trip, the motor driven auxiliary feedwater pump i-s
automatically started, reducing the rate of water level decrease.
The capacity of the motor driven auxiliary feedwater pump is such that the
water level in the steam generator being fed does not recede below the lowest
level at which sufficient heat transfer area is available to dissipate core
residual heat without water relief from the RCS relief or safety valves.
From Figure B.3-46 it can be seen that at no time is there water relief from
the pressurizer. From Figure B.3-48 it can be seen that at no time does RCS
temperatures reach saturation conditions. Thus, RCS subcooling is maintained.
The calculated sequence of events for this accident is listed in Table B.3-7.
As shown in accompanying figures, the plant approaches a stabilized condition
following reactor trip and auxiliary feedwater initiation. Plant procedures
may be followed to further stabilize and cool down the plant.
B.3.8.4

Conclusions

Results of the analysis show that, for a loss of normal feedwater event, all
safety criteria are met. The minimum AFW capacity of 340 gpm is sufficient to
prevent pressurizer filling and any subsequent water relief through the
pressurizer relief and safety valves. This assures that the RCS is not
overpressurized.
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B1.39
B.3.9.1

Ex es'sive Heat Removal' Due to Feedwater System Malfunctions
Introduction

Excessive feedwater additions are a means of increasing core power above full
power. Such transients are attenuated by the thermal capacity of the secondary
plant and of the RCS. The overpower and overtemperature protection-(high
neutron flux, overtemperature delta-T, and overpower delta-T trips) prevent'any
power increase that could lead to a DNBR that is less than the DNBR l'imit.
'An example of'excessive feedwater flow would be a full 'opening of a feedwater
control-valve due to a feedwater control system malfunction or an operator
error. At power, this excess flow causes a greater load demand on the RCS due
to increased subcooling in the steam generator. With the plant at no-load
conditions, the addition of cold feedwater may cause a decrease in RCS
temperature and thus a reactivity insertion due to the effects of the negative
moderator coefficient of reactivity. Continuous excessive feedwater addition
-isprevented by the steam generator high-high level trip, which closes the
".
feedwater valves.B.3.9.2

Method of Analysis

The excessive heat removal due to a feedwater system malfunction transient is
analyzed with the LOFTRAN code which is discussed in Section B.2.2.2.
Excessive feedwater addition due to a control system malfunction or operator
error thatallows. a feedwater control valve to open fully is considered. Four
case'are analyzed'as follows:
1. Accidental opening of one feedwater control valve with the reactor just
critical at zero load conditions assuming a conservatively large moderator
density coefficient characteristic of end-of-life conditions and with
automatic rod control.
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"-

2,'Accidental:,opening
of one feedwater control'valve from 'full, power-initial
conditions and with the reactor in automatic rod control.

-i'-

3.

.

4

Accidental opening of one feedwater control valve with the reactor just
critical-at zero load conditions assuming a conservatively large
moderator density coefficient characteristic of end-of-life conditions

,
•

and without automatic rod control.

* 4.

Accidental opening of one feedwater control valve from full power initial
conditions and with the reactor in manual rod control.

-.

The reactivity insertion rate-following a feedwater system malfunction is
.:';calculated with the following assumptions:

1

For the feedwatercontrol valve accident at full power, one feedwater
control valve is assumed to malfunction, resulting in a step increase to
250%,of nominal feedwater flow to one steam generator.:

444

2..

For-the feedwater control valve accident at zero load conditions, a
feedwater valve malfunction occurs that results in a step increase in
"flow to one steam generator from zero to the nominal full load value for
one'steam generator.

3.

~-

4

4
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For the zero load condition, a conservatively low feedwater enthalpy
corresponding to a feedwater temperature of 32 *F is assumed.

4. , NoI'credit, is taken for the,.heat capacity of the RCS and steam generator
thick'metal inattenuatingithe resulting plant cooldown.
5. 'No credit-is taken for the heat capacity of the steam and water in the
... unaffected steam generators.
6.

The feedwater flow resulting from a fully open control valve is
terminated by the steam generator high-high-water level signal that
closes all feedwater control valves and trips the main feedwater pumps.
The steam generator high-high water level signal also produces a signal
to trip the turbine.
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..77.'A turbine trip is assumed to occur when:the steam generator water level
reaches the high-high steam generator water level turbine trip setpoint.
If a reactor trip has not yet occurred from either a high neutron flux
reactor trip signal or an overpower delta-T reactor trip signal, then
reactor trip is assumed to occur on the turbine trip signal. Should the
turbine trip-not result in a reactor trip signal, reactor trip would

occur on a high neutron flux signal.
*

B.3.9.3

Results

In the case of an accidental full opening of one feedwater control valve with
the reactor at zero power and the above mentioned assumptions, the maximum
reactivity insertion rate is less than the reactivity insertion rate analyzed
in Section B.3.1, Uncontrolled Control Rod Withdrawal from a Subcritical
Condition, and therefore, is bounded by the analysis presented in Section
B.3.1. This is true for both the automatic and manual rod control cases. It
should be noted that if the incident occurs with the unit just critical at
no-load, the reactor may be tripped by the power range neutron flux trip (low
-setting).

..

The full power case without automatic rod control results in the largest
reactivity feedback and the case with automatic rod control results in the
greatest power increase.

*

*

f.-~*

Transient results showing the core heat flux, pressurizer pressure, Tavg,
and DNBR, as well as the increase in nuclear power and loop delta-T associated
with the increased:thermal load on the reactor are given in Figure B.3-51
through Figure B.3-53 for the full power case with manual-rod control. Steam
generator water level rises until the feedwater is terminated as a res-ult of
the high-high steam generator water level trip. The DNBR does not fall below
the safety analysis DNBR limit. The calculated sequence of events for this
case are shown in Table B.3-8.
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B.3.9.4

Conclusions

At initial no-load'conditions, the reactivity insertion rate that occurs.

following an excessive feedwater addition is less than the maximum value
considered in the analysis of the rod withdrawal from a subcritical
--condition. Therefore,"the results and conclusions for the Uncontrolled
,Control Rod Withdrawal from a Subcritical Condition as reported in Section
?B.3.1 bound those for the Excessive Heat Removal Due to a Feedwater System
'-Malfunction at no-load conditions.
-,For the cases of the excessive feedwater addition initiated from full power
.conditionswith and without automatic rod control, the, results show that the
-insertion of V-5 fuel, including the other design changes associated with the
V-5 transition do not result in a violation of the DNBR limit value. Based on
the preceding, it is concluded that all applicable safety criteria for the
Excessive Heat Removal Due to a Feedwater System Malfunction are met.
4;

"*,A

it
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B.3.10
B.3.10.1

Excessive Load Increase Incident
Introduction

An excessive load increase incident is defined as a rapid increase in the
steam flow that causes a power mismatch between the-reactor core power and the
steam generator load demand. The reactor control system is designed to
accommodate a 10% step-load increase or a 5%.per minute ramp load increase in
the range of 15 to 100% of full power. Any loading rate in excess of these
values may cause a reactor trip actuated by the reactor protection system.
This accident could result-from either an administrative violation such as
excessive loading by the operator or an equipment malfunction in the steam
dump control or turbine speed control.
During power operation, steam dump to the condenser is controlled by reactor
coolant condition signals: i.e., high reactor coolant temperature indicates a
need for steam dump. A single controller malfunction does not cause steam
dump; and interlock is provided that blocks the opening of the valves unless a
large turbine load decrease or turbine trip has occurred.
B.3.10.2

Method of Analysis

This accident is analyzed using the LOFTRAN computer code which is discussed
in Section B.2.2.2.
Four cases are analyzed to demonstrate the plant behavior following a 10% step
load increase from rated load. These cases are as follows:
1.

Reactor control in manual with beginning-of-life minimum moderator
reactivity feedback.

2.

Reactor control in manual with end-of-life maximum moderator reactivity
feedback.
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3'.

Reactor control in automatic with beginning-of-life mirnimum moderator
reactivity feedback.

4.

Reactor control in automaticwith end-of-life maximum moderator
reactivity feedback.

For the beginning-of-life minimum moderator feedback cases, the core has the
least negative moderator temperature coefficient of reactivity and the least
negative Doppler only power coefficient curve; therefore the least inherent
transient response capability. For the end-of-life maximum moderator feedback
cases, the moderator temperature coefficient of reactivity has its highest
absolute value and the most negative Doppler only power coefficient curve.
This results in the largest amount of reactivity feedback due to changes in
cool ant temperature.
A conservative limit on the turbine valve opening (equivalent to 120% turbine
load) is assumed, and all cases are analyzed without credit being taken for
pressurizer heaters.
This accident is analyzed with the Improved Thermal Design Procedure (ITDP) as
discussed in Section 6.1.3. Initial reactor power, RCS pressure and
temperature are assumed to be at their nominal values. Uncertainties in
initial conditions are included in the limit DNBR as described in Reference 6.
Normal reactor control systems and engineered safety systems are not required
to function for this event. The reactor protection system is assumed to be
operable; however, reactor trip is not encountered for most cases due to the
error allowances assumed in the setpoints. No single active failure will
prevent the reactor protection system from performing its intended function.
The cases which assume automatic rod control are analyzed to ensure that the
worst case is presented. The automatic function is not required.
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B.3.10.3

Results'

The calculated sequence of events for the excessive load increase incident are
shown in Table B.3-9.
Figures B.3-54 through B.3-57 illustrate the transient conditions with the
reactor in the manual control mode. As expected, for the beginning-of-life
minimum moderator feedback case, there is a slight power increase, and the
core average coolant temperature shows a decrease. This results in a DNBR
which increases above its initial value throughout the transient. For the
end-of-life maximum moderator feedback case in manual control, there is a
larger increase in reactor power due to the moderator feedback. A slight
reduction in DNBR from its initial value is experienced but the minimum DNBR
remains well above the limit DNBR value.
Figures B.3-58 through B.3-61 illustrate the transient conditions assuming the
reactor is in the automatic control mode. Both the beginning-of-life minimum
and end-of-life maximum moderator feedback cases show that the core power
increases, thereby reducing the rate of decrease in coolant average
temperature'and pressurizer pressure. For both of these cases, the minimum
DNBR remains above the limit DNBR value.
For all cases, the plant rapidly reaches a stabilized condition at the higher
power level. Normal plant operating procedures would then be followed to
reduce power.
The excessive load increase incident is an overpower transient for which the
fuel temperatures will rise. Reactor trip does not occur for any of the cases
analyzed, and the plant reaches a new equilibrium condition at a higher power
level corresponding to the increase in steam flow.
Since DNB does not occur at any time during the excessive load increase
transients, the ability of the primary coolant to remove heat from the fuel
rod is not reduced. Thus, the fuel cladding temperature does not rise
significantly above its initial value during the transient.

B-44

B.3.10. 4 Conclusions
The analysis presented above shows that for a 10% step load increase, the DNBR
remains above the safety analysis limit DNBR value, thereby precluding fuel or
clad damage. The plant reaches a stabilized condition rapidly, following the
l ad increase.
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B.3.11

B.3.11.1

Loss of All AC Power to the Station Auxiliaries

Introduction

During a complete loss of offsite power and a turbine trip there will be loss
of power to the plant auxiliaries, i.e., the reactor coolant pumps, condensate
pumps, etc.
The events following a loss of ac power with turbine and reactor trip are
described in the sequence listed below:
1. Plant vital instruments are supplied by emergency power sources.
2. As the steam system pressure rises following the trip, the steam system
power-operated relief valves are automatically opened to the atmosphere.
Steam bypass to the condenser is not available because of loss of the
circulating water pumps. If the power-operated relief valves are not
available, the steam generator self-actuated safety valves may lift to
dissipate the sensible heat of the fuel and coolant plus the residual heat
produced in the reactor.
3. As the no-load temperature-is approached, the steam system power-operated
relief valves (or the self-actuated safety valves, if the power-operated
relief valves are not available) are used to dissipate the residual heat
and to maintain the plant at the hot standby condition.
4. The emergency diesel generators started on loss of voltage on the plant
emergency buses begin to supply plant vital loads.
The Auxiliary Feedwater System is started automatically as discussed in
Section B.3.8 for the loss of normal feedwater analysis. The steam-driven
auxiliary feedwater pump utilizes steam from the secondary system and exhausts
to the atmosphere. The two motor-driven AFW pumps are supplied by power from
the diesel generators. The pumps take suction directly from the condensate
storage tank for delivery to the steam generators.
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Upon the loss of power to

the reactor coolant pumps, coolantflow necessary-for core cooling and the
removal of residual heat is maintained by natural circulation in the reactor
coolant loops. With'asymmetric steam generator tube plugging, natural
circulation' flow rates will be slightly different between loops.
.;difference is neither a large nor a significant effect.

'B.3.11.2

However, this

Method of Analysis,

,A detailed analysis using the LOFTRAN code (see Section B.2.2.2) is performed
in order to determine the plant transient following a station blackout.
Major assumptions differing from those in a loss of normal feedwater presented
in Section B.3.8 are:
1. No credit is taken for immediate response of control rod drive mechanisms
caused by a loss of offsite power.
2.. The initial reactor coolant average temperature is 560 OF. For this event,
a lower initial reactor coolant average temperature is conservative.
Therefore, the use of 560 OF bounds operation down to a nominal full power
reactor coolant average temperature corresponding to 565 OF.
3. A heat transfer coefficient in the steam generator associated with RCS
natural circulation is assumed following the reactor coolant pump
coastdown.
B.3.11.3

Results

Figures B.3-62 through B.3-66 show the plant parameters following a loss of
offsite power to the station auxiliaries. The time sequence of events for the
accident is given in Table B.3-10.

After the reactor trip, stored and residual

heat must be removed to prevent damage to either the RCS or the core.

The

LOFTRAN code results show that the natural circulation flow available is
sufficient to provide adequate core decay heat removal following reactor trip
and RCP coastdown.
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B.3.11.4

Conclusions

Results of the analysis show that, for the loss of offsite power to the station
auxiliaries event, all safety criteria are met.

The minimum AFW capacity of

340 gpm is sufficient to prevent pressurizer filling and any subsequent water
relief through the pressurizer relief and safety valves. This assures that the
RCS is not overpressurized.

The analysis also demonstrates that sufficient

long-term heat removal capability exists to prevent fuel or clad damage.
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B.3.12' Rod Ejection
B.3.12.1

Introduction

This accident, which is reported in Section 14.2.6 of the FSAR, was
reanalyzed to assure fuel rod enthalpy, melt aid clad temperature criteria
would not be violated by the increased peaking factors and other design
changes associated with V-5 fuel reload transition as discussed in Section

+ B.1.

B.3.12.2

..

Method of Analysis

Methods and assumptions used in the analysis were consistent with those
employed in the FSAR.

The effects of rod ejection were investigated assuming

the following:
1.

A conservative value of trip rod worth is used assuming a stuck rod
in addition to the ejected rod.

2.

Initial Power - HZP or 1.02 x nominal HFP.

3.

Initial Pressure = 2210 psia.

4.a
4.b

Initial Coolant Average Temperature = 579.7 OF (Full Power Cases).
Initial Coolant Average Temperature = 547.0 °F (Zero Power Cases).

5.a,

Initial ,Fuel Average Temperature = 2515 OF (Full Power Cases).

5.b

Initial Fuel Average Temperature =

549 °F (Zero Power Cases).

The Rod Ejection accident transient was simulated using the TWINKLE and
FACTRAN computer codes.
BOL-HFP, BOL-HZP.

Four conditions were analyzed:

EOL-HFP, EOL-HZP,

Additional detailed information on the Rod Ejection

accident is included in FSAR Section 14.2.6.
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B.3.12.3

Results

The results are presented in Table B.3-11.

Figures B.3-67 and B.3-68 show the

nuclear power and fuel rod temperature transients for the EOL-HFP and EOL-HZP
cases, respectively.
B.3.12.4

Conclusions

All safety criteria (clad average temperature < 2700*F, fuel enthalpy < 360
BTU/lb, fuel melt < 10%) are satisfied.

j'4
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TABLE B.3-1
UNCONTROLLED RCCA WITHDRAWAL FROM A SUBCRITICAL CONDITION

TIME SEQUENCE OF EVENTS

Event

Time (Seconds)

Initiation of uncontrolled
RCCA withdrawal (92 pcm/sec)

0.0

High Neutron Flux
Reactor Trip Setpoint
(Low setting) reached

8.1

Rods begin to fall

8.6

Minimum DNBR occurs

10.0

Peak Clad Average Temperature
occurs

10.3

Peak Fuel Average Temperature
occurs

10.6

Peak Fuel Centerline Temperature
occurs

11.2

SUMMARY OF THE RESULTS
Peak Clad Average Temperature (OF) ........ 677.
Peak Fuel Average Temperature (OF)........ 1846.
Peak Fuel Centerline Temperature (OF) ..... 2179.
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TABLE B.3-2
TIME SEQUENCE OF EVENTS
FOR
UNCONTROLLED CONTROL ROD ASSEMBLY WITHDRAWAL AT POWER
Accident

Event

Time (sec)

Uncontrolled RCCA bank
withdrawal at power
1. Case A

Initiation of uncontrolled RCCA

0

withdrawal at a high reactivity
insertion rate (80 pcm/sec)
Power range high neutron flux

1.6

high trip point reached

2. Case B

Rods begin to fall into core

2.1

Minimum DNBR occurs

2.2

Initiation of uncontrolled RCCA

0

withdrawal at a small reactivity
insertion rate (1 pcm/sec)
Overtemperature &T reactor

126.3

trip signal initiated
Minimum DNBR occurs

128.1

Rods begin to fall into core

128.3
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,TABLE B.3-3
TIME SEQUENCE OF EVENTS
ROD CLUSTER CONTROL ASSEMBLY DROP

Time (Seconds)

Event
Initiation of a rod drop (100 pcm)

10.

Turbine runback (to 74%) initiated

13.

Turbine runback complete

39.

Overtemperature delta-T reactor
trip point reached at

89.5

Rods begin to fall

91.5
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TABLE B.3-4
TIME SEQUENCE OF EVENTS
COMPLETE LOSS OF FLOW
Event

Time (Seconds)

All the pumps begin to coastdown
Reactor coolant pump undervoltage
trip point reached at

0.

l0.

Rods begin to fall

1.5

Minimum DNBR occurs

3.2

Peak clad temperature occurs

3.3

Maximum RCS pressure occurs

4.1

SUMMARY OF THE RESULTS
COMPLETE LOSS OF FLOW
Maximum Reactor Coolant System Pressure (psia) ....2330.
Peak Clad Average Temperature ( 'F ) ............ 702.
Maximum Fuel Centerline Temperature ( *F ) ...... 2543.
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TABLE B.3-5
TIME SEQUENCE OF EVENTS
LOCKED ROTOR EVENT - HOT SPOT
Time (Seconds)

Event
Rotor in one pump seizes
S....-,

.0.0

Reactor,;l ow flow trip-point

reached at

0.1

Rods begin to fall

1.1

Maximum RCS pressure occurs

3.6

Peak clad temperature occurs

SUMMARY OF THE RESULTS

LOCKED ROTOR EVENT - HOT SPOT
Maximum Reactor Coolant System Pressure (psia)
Peak Clad Average Temperature ( *F ).............

2568.
1845.

F ) .......... 3447.
%-Zirconium Reacted ........................... 0.4 %
Rod in DNB ........................................ 0.0 %
Peak Fuel Centerline Temperature (
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TABLE B.3-6
SEQUENCE OF EVENTS
FOR THE
LOSS OF EXTERNAL ELECTRICAL LOAD EVENT

Loss of External
Electrical Load

C:.

V.

-

Time of event, sec
With Pressurizer Without Pressurizer
Control
Control
BOL
EOL
BOL '
EOL

....Event

Loss of electrical

0.0

0.0

Initiation of steam
release from SG
safety valves

14.0

14.0

High pressurizer
pressure reactor trip

10.0

0.0

0.0

load / turbine trip
14.0

14.0

6.2

6.2

8.2

8.2

(a)

(a)

setpoint reached
SG low-low level
reactor trip setpoint
reached

65.2

Rods begin to fall

12.0

Minimum DNBR occurs

12.5

Peak pressurizer
pressure occurs

14.0

67.2
(a)
14.5

10.0

(a) DNBR does not decrease below its initial value.
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10.0

TABLE B.3-7
TIME SEQUENCE OF EVENTS
FOR THE
LOSS OF NORMAL FEEDWATER EVENT

Time (seconds)

Event

Main feedwater flow stops

10.0

Low-low steam generator water
level reactor trip

62.0

Rods begin to fall

64.0

Two steam generators begin

to receive auxiliary feedwater
from one motor .driven auxiliary
feedwater pump

122.0

Cold auxiliary feedwater is
delivered to the steam generators

624.0

Core decay heat (plus pump heat)
to auxiliary feedwater
•
* heat removal capacity
-decreases

-5000.0

Peak water level in pressurizer
5024.0

occurs

B-57

TABLE B.3-8
SEQUENCE OF EVENTS
FOR-THE
FEEDWATER MALFUNCTION EVENT

Feedwater Malfunction
at Full Power
Event

Time of event, sec
With Automatic
Without Automatic
Rod Control
Rod Control

Feedwater flow increases
to 250% of nominal

0.001

0.001

High Neutron Flux Reactor
Trip Setpoint is reached
Peak nuclear power occurs

6.5

24.5

Rod motion starts

6.6

25.1

Minimum DNBR occurs

7.0

23.0

Peak pressurizer pressure
occurs

8.0

27.5

*High Steam Generator Water
Level Turbine Trip Setpoint
is reached

14.0

16.1

Feedwater Isolation occurs

21.0

23.1

Reactor Trip occurs on Turbine Trip
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TABLE B.3-8
(continued)
SEQUENCE OF EVENTS
FOR THE
FEEDWATER MALFUNCTION EVENT

Time of event, sec
Without Automatic
With Automatic
Rod Control
Rod Control

Feedwater Malfunction
at Zero Power
Event'
Feedwater flow increases

5.0

5.0

to nominal full power
flow rate
Low Pressurizer Pressure

63.3

SI Setpoint is reached
V.

Feedwater Isolation occurs

70.6

Minimum DNBR occurs

75.5

57.0

Peak nuclear power occurs

102.0

36.0

Peak pressurizer pressure

196.0

38.5

occurs
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TABLE B.3-9
.SEQUENCE OF EVENTS
FOR THE
EXCESSIVE LOAD INCREASE EVENT

Excessive Load
Increase Event
Event

Time of event, sec
With Automatic
Without Automatic
Rod Control
Rod Control
BOL
EOL
BOL
EOL

0.01

10 percent step load
increase occurs

0.01

0.01

Peak pressurizer
pressure occurs

10.7

12.0

0.4

Minimum DNBR occurs

159.1

99.6

3.5

Peak nuclear power'
occurs

204.1
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8.6

300.0

0.01

0.4

300.0
51.1

TABLE B.3-10
TIME SEQUENCE OF EVENTS
FOR THE
LOSS OF ALL AC POWER TO THE STATION AUXILIARIES EVENT

Time (seconds)

Event

Main feedwater flow stops

10.0

Low-low steam generator water
level reactor trip

63.0

Rods begin to fall

65.0

Reactor coolant pumps begin
to coast down

67.0

Two steam generators begin
to receive auxiliary feedwater
from one motor driven auxiliary
feedwater pump

123.0

Cold auxiliary feedwater is
delivered to the steam generators

626.0

Core decay heat decreases to
auxiliary feedwater heat removal
2484.0

capacity
Peak water level in pressurizer

2776.0

occurs
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TABLE B.3-11
SUMMARY OF ROD EJECTION ANALYSIS PARAMETERS AND RESULTS

Accident Parameters

Beginning

Initial Power, % Rated Power
Ejected Rod Worth, % Ak/k
Delayed Neutron Fraction (beff)
FQ during Event

0
.65
.0050
12.0

Time in Cycle
Beginning
102
.17
.0050
6.8

0
.80
0.0040
20.0

102

.20
0.0040

7.1

Results
Max. Fuel Centerline Temperature (OF)
Max. Clad Average Temperature (°F)
Max. Fuel Enthalpy (Btu/lb)

3099
2084
200.1

3745.

2171.
311.7

*Less than 10% fuel centerline melt at fuel rod hot spot.
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FIGURE B.3-37
LOSS OF LOAD WITH PRESSURIZER SPRAY
AND POWER OPERATED RELIEF VALVES
END OF LIFE - NUCLEAR POWER AND
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VERSUS TIME
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LOSS OF LOAD WITH PRESSURIZER SPRAY
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FIGURE B.3-39
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FIGURE B.3-42
LOSS OF LOAD WITHOUT PRESSURIZER
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FIGURE B.3-43
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POWER AND PRESSURIZER PRESSURE
VERSUS TIME
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FIGURE 2.3-55
EXCESSIVE LOAD INCREASE W/O
CONTROL. MINIMUM FEEDBACK
TAVG AND DNBR VS. TIME
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EXCESSIVE LOAD INCREASE W/1
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TAVG AND DNR VS. TIME
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B.4

ACCIDENTS NOT REANALYZED

As discussed in Section B.2, not all of the Non-LOCA accidents require
reanalysis to assess the impact, if any, of the changes associated with the V-5
fuel reload transition. The remaining non-LOCA FSAR accidents which were not
reanalyzed are discussed below.
B.4.1

Start-up of an Inactive Reactor Coolant Loop

This accident is described in Section 14.1.7 of the FSAR. As described in the
FSAR, operation of the plant with an inactive loop causes reversed flow through
the inactive loop. This occurs since there are no. isolation valves or check
valves in the reactor coolant loops. If the reactor was operated at power in
this condition, there would be a decrease in the coolant temperature in that
loop (in comparison-with the active loops) and subsequent restart of the idle
reactor coolant pump, without bringing the loop temperature closer to the
average temperature, would result in the injection of cold water into the
core. This cooler water causes a rapid reactivity increase'.
The current analysis for this event, as described in the FSAR, conservatively
assumes conditions representative of this event with 3 loops operating and
assumes a power level equal to 77% of hot full power. However, the Technical
Specifications require all 4 reactor coolant pumps be operating for reactor
operation at power levels above approximately 10% of full power. For operation
at 10% power, the difference in coolant temperatures between the active loops
and the inactive loop are small since the difference between the average
coolant temperature at 10% power and hot zero power is less than 3 OF. This
difference (which is less that the uncertainty on Tavg at hot full power
conditions) will not result in a reactivity Increase of the magnitude covered
by the existing analysis of this event at conditions representative of 77% of
full power. Therefore, based on the Technical Specification limitations placed
on the operation of the reactor coolant pumps and the magnitude of conservatism
between allowable operation and that assumed in the'existing FSAR analysis, the
conclusions of the FSAR analysis are unaffected and remain valid for the
increase In peaking factors and other design changes associated with the V-5
fuel reload transition.
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B.4.2

Startup Accidents Without Reactor Coolant Pump Operation

This accident is discussed in Section 14.1.13 of the FSAR. The FSAR states for
this event that the Technical Specifications do not permit the reactor to be
critical above 2% rated power unless at least two reactor coolant pumps are in
operation (with the exception of test conditions).. The design changes
associated with the transition-to V-5 fuel as discussed in Section B.1 have no
impact on this event as described in FSAR Section 14.1.13.

B.4.3

Startup Accident With A Full Pressurizer

,

This accident is discussed in Section 14.1.14 of the FSAR. The FSAR states for
this event that the Technical Specifications require that the reactor shall be
maintained subcritical by at least 1% delta-k/k until normal water level is
established and concludes from this that the reactor will not be solid when
criticality is achieved. The design changes associated with the transition to
V-5 fuel as discussed in Section B.1 have no impact on this event as described
in FSAR Section 14.1.14.

B.4.4

Rupture of a Steam Pipe

The steamline break accident is described in Section 14.2.5 of the FSAR in
detail. For the evaluation of core response due to a steamline break, the FSAR
licensing basis analysis considers the transient conditions resulting from
various steamline break cases, all initiated from hot zero power conditions.
Since the analysis of the steamline break accidents is not performed using the
Improved Thermal Design Procedure and does not require a reactor trip function
(e.g., at hot zero power the control rods are in the core), the only possible
impact of the design changes associated with the V-5 fuel reload transition is
that of the increase in the FH peaking factor
However, at hot zero power
conditions, the increase in the full power FAH from 1.55 to 1.62 is
inconsequential. Therefore, the V-5 fuel reload transition and the. associated
design changes described in Section 8.1 do not adversely impact the existing

B-132

steamline break core response analyses, including those presented in Reference
7 for the elimination of the BIT. As such, the conclusions presented in the
FSAR and Reference 7 for the core response due to a steamline break remain
valid.
For containment'pressure response due to mass and energy releases during a
steamline break, hot zero power initial conditions are also assumed in the
analysis. The licensing basis analyses for containment pressure response with
a BIT and for the BIT elimination are discussed in Reference 8. Since the
behavior of the reactor core will not be adversely impacted or significantly
change by the V-S reload transition as discussed above, the mass and energy
releases to containment due to a steamline break will also not change
significantly. Therefore, for the existing containment pressure response
analyses presented in Reference 8 for with the BIT and for the elimination of
the BIT are also applicable for the V-5 fuel reload transition and the
associated design changes. As such, the conclusions presented in the Reference
8 remain valid for the containment pressure response due to mass and energy
releases during a steamline break.

B-133

B.5

REFERENCES

I.

H. G. Hargrove, "FACTRAN - A Fortran IV Code for Thermal Transients in
a U02 Fuel Rod", WCAP-7908, June 1972.

2.

T. W. T. Burnett,, et. al., "LOFTRAN Code Description", WCAP-7907-P-A
(Proprietary), WCAP-7907-A (Non-Proprietary), April 1984.

3.

D. H. Risher, Jr. and R. F. Barry, "TWINKLE.- A Multi-Dimensional
Neutron Kinetics Computer Code", WCAP-7979-P-A (Proprietary),
WCAP-8028-A (Non-Proprietary), January 1975.

4.

Hochreiter, L. E., Chelemer, H., Chu, P. T. "Thinc IV, An Improved
Program for Thermal Hydraulic Analysis of Rod Bundle Cores", WCAP-7956.
June 1973.

5.

Hochreiter, L. E., "Application of the THINC IV Program to PWR Design".
WCAP-8054, October 1973.

6.

Chelemer, H. et. al., "Improved Thermal Design Procedure", WCAP-8567.
July 1975.

7.

INT-86-759, "Transmittal of Final Feasibility Report for BIT
Elimination for Indian Point 3", S. P. Swigart (Westinghouse) to
Mr. S. Munoz (NYPA), December 8, 1986.

8.

INT-88-650, Rev. 1, "Containment'Analysis Results", S. P. Swigart
(Westinghouse) to Mr. P. Kokolakis (NYPA), June 20, 1988.

9.

INT-88-778, "Turbine Runback Setpoint - Final Report", S. P. Swigart
(Westinghouse) to Mr.-P. Kokolakis (NYPA), October 19, 1988.

B-134

APPENDIX C
NON-LOCA
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FOR THE

INDIAN POINT UNIT 3 PLANT
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APPENDIX C

Introduction

To facilitate the NRC's review, enclosed is a revised
Section
14.3 - "Loss-of-Coolant Accidents," of the Indian
Point 3
(IP-3) Final Safety and Analysis Report (FSAR).
The new
Section 14.3 is based on the transition to Vantage
5 fuel.
The
IP-3 FSAR will be updated after NRC review.

FSAR UPDATE

14.3

LOSS-OF-COOLANT ACCIDENTS

14.3.1

Identification of Causes and Frequency Classification

A Loss-of-Coolant accident (LOCA) is the result
of a pipe rupture of the
Reactor Coolant System (RCS) pressure boundary. A major
pipe break (large
break) is defined as a rupture with a total cross-sectional
area equal to
or greater than 1.0 ft2 . This event is considered a limiting
fault, an
ANS Condition IV event, in that it is not expected to
occur during the
lifetime of the plant, but is postulated as a conservative
design basis.
A minor pipe break (small break) is defined as a rupture
of the Reactor
Coolant Pressure Boundary with a total cross-sectional
area less than
1.0 ft , in which the normally operating charging system
flow is not
sufficient to sustain pressurizer level and pressure.
This is considered
an ANS Condition III event in that it is an infrequent
fault which may
occur during the life of the plant.
The acceptance criteri ifor the Loss-of-Coolant Accident
are described in
10 CFR 50 Paragraph 46 1 as follows:
1)

The calculated peak fuel element clad temperature is below
the
requirement of 2200 0 F.

2)

The amount of fuel element cladding that reacts chemically
with
water or steam does not exceed one percent of the total
amount of
zircaloy in the reactor.

3)

The clad temperature transient is terminated at a time
when the
core geometry is still amenable to cooling. The localized
cladding oxidation limits of 17 percent by weight are
not
exceeded during or after quenching.

4)

The core remains amenable to cooling during and after
the break.

5)

The core temperature is reduced and decay heat is removed
for an
extended period of time as by the long-lived radioactivity
remaining in the core.

These criteria were established to provide significant
margin in ECCS
performance following a LOCA. Reference 2 presents a
study in regard to
the probability of occurrence of RCS pipe ruptures.
In all cases, small breaks (less than 1.0 ft2 ) yield results
with more
margin to the acceptance criteria limits than do large
breaks.
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14.3.2

Seauence of Events and Systems Operations

Should a major break occur, the depressurization of the RCS results in a
pressure decrease in the pressurizer. The reactor trip signal
subsequently occurs when the pressurizer low pressure trip setpoint is
reached. A safety injection actuation signal is generated when the
appropriate setpoint is reached. These countermeasures limit the
consequences of the accident in two ways:
1)

2)

Reactor trip and borated water injection complement void
formation in causing rapid reduction of power to a residual level
corresponding to fission product decay heat. However, no credit
is taken in the LOCA analysis for boron content of the injection
water. In addition, the insertion of control rods to shut down
the reactor is neglected in the large break analysis.
Injection of borated water provides for heat transfer from the
core and prevents excessive clad temperature.

Description of Large Break LOCA Transient
A typical sequence of events following a large break LOCA is presented in
Figure 14.3-1.
Before the break occurs, the reactor is in an equilibrium condition
(100% power and 100% load), i.e., the heat generated in the core is being
removed via the secondary system. During blowdown, heat from fission
product decay, hot internals and the vessel continues to be transferred to
the reactor coolant. At the beginning of the blowdown phase, the entire
RCS contains subcooled liquid which transfers heat from the core by forced
convection with some fully developed nucleate boiling. Thereafter, the
core heat transfer is based on local conditions with transition boiling
and forced convection to steam as the major heat transfer mechanisms.
The heat transfer between the Reactor Coolant System and the secondary
system may be in either direction depending on the relative temperatures.
In the case of continued heat addition to the secondary side, secondary
system pressure increases and the main steam code safety valves may
actuate to limit the pressure. Feedwater to the secondary side is
automatically provided by the Auxiliary Feedwater System. The safety
injection actuation signal isolates the steam generators from normal
feedwater flow and initiates emergency flow from the Auxiliary Feedwater
System. The secondary flow aids in the reduction of Reactor Coolant
System pressure.
When the reactor coolant system depressurizes to 600 psia (conservative
value assumed for large break LOCA), the accumulators begin to inject
borated water into the reactor coolant loops. Since the loss of offsite
power is assumed, the reactor coolant pumps are assumed to trip at the
inception of the accident. The effects of pump coastdown are included in
the blowdown analysis.
The blowdown phase of the transient ends when the RCS pressure (initially
assumed at 2280 psia) falls to a value approaching that of the containment
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atmosphere. Prior to or at the end of the blowdown, some amount of
injection water begins to enter the reactor vessel lower plenum. At this
time (called end of bypass), refill of the reactor vessel lower plenum
begins. Refill is complete when emergency core cooling water has filled
the lower plenum of the reactor vessel which is bounded by the bottom of
the fuel rods (called bottom of core recovery time).
The reflood phase of the transient is defined as the time period lasting
from the end of refill until the reactor vessel has been filled with water
to the extent that the core temperature rise has been terminated.
From the later stage of blowdown and from beginning of reflood, the safety
injection accumulator tanks rapidly discharge borated cooling water
the RCS, contributing to the filling of the reactor vessel downcomer.intoThe
downcomer water elevation head provides-the driving force required for the
reflooding of the reactor core. The RHR low head and safety injection
(high head) pumps aid the filling of the downcomer and subsequently supply
water to maintain a full downcomer and complete the reflooding process.
Continued-operation of the ECCS pumps supplies water during long-term
cooling. Core temperatures would be reduced to long-term steady state
levels associated with the dissipation of residual heat generation. After
the water level of the Refueling Water Storage Tank (RWST) reaches a
minimum allowable value, coolant for long-term cooling of the core is
obtained by switching to the cold leg recirculation mode of operation in
which spilled borated water is drawn from the now full containment sumps
by the pumps, cooled in the RHR heat exchanger, and returned to the RCS
cold legs. The Containment. Spray System continues to operate for further
reduction of containment pressure. Approximately 24 hours after
initiation of the LOCA, the ECCS is realigned to supply water to the RCS
hot legs in order to control the boric acid concentration in the reactor
vessel.
Description of Small Break LOCA Transient
As contrasted with the large break, the blowdown phase of the small break
occurs over a longer time period. Thus, for the small break LOCA, there
are only three characteristic stages, i.e., a gradual blowdown in which
the decrease in water level is checked, core recovery, and long-term
recirculation.
14.3.3

Core and System Performance

14.3.3.1 Mathematical Model
The requirements of an auptabie ECCS evaluation model are presented in
Appendix K of 10 CFR 50.kJ
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Large Break LOCA Evaluation Model
The analysis of a large break LOCA transient is divided into three
phases: 1) blowdown, 2) refill, and 3) reflood. There are three distinct
transients analyzed in each phase, including one thermal-hydraulic
transient in the RCS, the pressure and temperature transient within the
Containment, and the fuel and clad temperature transient of the hottest
fuel rod in the core. Based ogi these considerations, a system of
interrelated computer codes has been developed for the LOCA analysis. A
schematic representation of the computer code interfaces is given in
Figure 14.3-2
The description of the various aspects of the LOCA analysis methodology is
given in References 3, 9, 12, 71j 72, 73 and 74. These documents describe
the major phenomena modeled, the interfaces among the computer codes, and
the features of the codes which ensure compliance with the acceptance
criteria. The SATAN-VI, WREFLOOD, COCO, and LOCTA-IV codes which are used
in the LOCA analysis, are described in detail in References (4) through
(7). The BART code is described in References 71 and 72. The BASH and
LOCBART codes are described in References 73 and 74. These codes are used
to assess the core heat transfer geometry and to determine if the core
remains amenable to cooling throughout and subsequent to the blowdown,
refill, and reflood phases of the LOCA. The SATAN-VI computer code
analyzes the thermal-hydraulic transient in the RCS during blowdown, and
the WREFLOOD and BASH computer codes are used to calculate this transient
during the refill and reflood phases of the accident. The BART computer
code is used to calculate the fluid and heat transfer conditions in the
core during reflood. The COCO computer code is used to calculate the
containment pressure transient during all three phases of the LOCA
analysis. Similarly, the LOCBART computer code is used to compute the
thermal transient of the hottest fuel rod during the three phases.
SATAN-VI is used to calculate the RCS pressure, enthalpy, density, and the
mass and energy flow rates in the RCS, as well as energy transfer between
the primary and steam generator secondary systems as a function of time
during the blowdown phase of the LOCA. SATAN-VI also calculates the
accumulator water mass and internal pressure and the pipe break mass and
internal energy flow rates that are assumed to be vented to the
Containment during blowdown. During blowdown, no credit is taken for rod
insertion or boron content of the injected water. The core will shut down
due to void formation. At the end of the blowdown phase, these data are
transferred to the WREFLOOD code. Also at the end of blowdown, the mass
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and energy release rates during blowdown are transferred to the COCO code
for use in the determination of the containment pressure response during
this first phase of the LOCA. Additional SATAN-VI output data from the
end of blowdown, including the core pressure, and the core power decay
transient, are input to the LOCBART code.
With input from the SATAN-VI code, WREFLOOD uses a system
thermal-hydraulic model to determine the coolant pressure and temperature,
and the quench front height during the refill phase of the LOCA. WREFLOOD
also calculates the mass and energy flow addition to the Containment
through the break. Since the mass flow rate to the Containment depends
upon the core flooding rate and the local core pressure, which is a
function of the containment backpressure, the WREFLOOD and COCO codes are
interactively linked.
BASH is an integral part of the ECCS evaluation model which provides a
realistic thermal-hydraulic simulation ofthe reactor-core and RCS during
the reflood phase of a LOCA. Instantaneous values of accumulator
conditions and safety injection flow at the time of completion of lower
plenum refill are provided to BASH from WREFLOOD. BASH has been
substituted for WREFLOOD in calculating transient values of core inlet
flow and enthalpy for the detailed fuel rod model, LOCBART. A more
detailed description of the BASH code is contained in Reference 73. The
BASH code provides a sophisticated treatment of steam/water flow phenomena
in the reactor coolant system during core reflood. A more dynamic
interaction between the core thermal-hydraulics and system behavior is
expected, and recent experiments have borne this out. In the BASH code
reflood model, BART'provides the entrainment rate for a given flooding,
rate, and then a system model determines loop flows and pressure drops in
response to the calculated core exit flow. An updated inlet flow is used
to calculate a new entrainment rate. This system produces a very dynamic
flooding transient, which reflects the close coupling between core
thermal-hydraulics and loop behavior.
The COCO code is a mathematical model of the containment. COCO is run
using mass and energy releases to the containment provided by SATAN and
WREFLOOD. COCO is described in detail in Reference 6.,
The LOCBART code i's a coupling of LOCTA-IV and BART. The LOCTA-IV code is
a computer program that evaluates fuel, cladding and coolant temperatures
during a LOCA. A more complete description than is presented here can be
found in Reference 7. In the LOCTA detailed fuel rod model, for the
calculation of local heat transfer coefficients, the empirical FLECHT
correlation is replaced by the BART code. BART employs rigorous
mechanistic models to generate heat transfer coefficients appropriate to
the actual flow and heat transfer regimes experienced by the LOCTA fuel
rods. This is considered a more dynamic realistic approach than relying
on a static empirical correlation.
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The Westinghouse ECCS Evaluation Model has been modified
(9,10,11,12,13,14,61,62,75,76). The analysis presented here was performed
with the approved 1981 version ofthe Evaluation Model (Reference 12),
with the approved version of BASH (References 73 and.74). The Loss of
Coolant Accident (LOCA) has been reanalyzed for Indian Point 3 with 30%
steam generator tubes plugged. The results are consistent with the
acceptance criteria prpvided in reference 1.
Small Break LOCA Evaluation Model
For loss-of-: lant accidents due to small breaks less than 1 square foot,
the NOTRUMPC". computer code is used to calculate the transient
depressurization of the RCS as well as to describe the mass and enthalpy
of flow through the break. The NOTRUMP computer code is a
state-of-the-art one-dimensional general network code consisting of a
number of advanced features. Among these features are the calculation of
thermal non-equilibrium in all fluid volumes, flow regime-dependent drift
flux calculations with counter-current flooding limitations, mixture level
tracking logic in multiple-stacked fluid nodes and regime-dependent heat
transfer correlations. The NOTRUMP small break LOCA emergency core
cooling system (ECCS) evaluation model was developed to determine the RCS
response to design basis small break LOCAs and to address the NRC concerns
expressed in NUREG-0611, "Generic Evaluation of Feedwater Transients and
Small Break Loss-of-Coolant Accidents in Westinghouse-Designed Operating
Plants".

In NOTRUMP, the RCS is nodalized into volumes interconnected by
flowpaths. The broken loop is modelled explicitly, with the intact loops
lumped into a second loop. The transient behavior of the system is
determined from the governing conservation equations of mass, energy, and
momentum applied throughout the system. A detailed description of the
NOTRUMP code is provided in References 77 and 78.

The use of NOTRUMP in the analysis involves, among other things, the
representation of the reactor core as heated control volumes with an
associated bubble rise model to permit a transient mixture height
calculation. The multinode capability of the program enables an explicit
and detailed spatial representation of various system components. In
particular, it enables a proper calculation of the behavior of the loop
seal during a loss-of-coolant accident.
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The NOTRUMP and LOCTA-IV computer codes are used in the analysis of
loss-of-coolant accidents due to small breaks in the Reactor Coolant System.
The NOTRUMP computer code is a state-of-the-art one-dimensional general network
code consisting of a number of advanced features. Among these features are the
calculation of thermal non-equilibrium in all fluid volumes, flow
regime-dependent drift flux calculations with counter-current flow limitations,
mixture level tracking logic in multiple-stacked fluid nodes, and
regime-dependent heat transfer correlations. The NOTRUMP small break LOCA
emergency corecooling system (emergency core cooling system) evaluation model
was developed to determine the reactor coolant system response to design basis
small break LOCAs and to address the Nuclear Regulatory Commission (NRC)
concerns expressed in NUREG-0611, "Generic Evaluation of Feedwater Transients
and Small Break Loss-of-Coolant Accidents in Westinghouse Designed Operating
.Plants."
Clad thermal analyses are performed with the LOCTA-IV code,( 7 ) which uses as*
input the RCS pressure, fuel rod power history, steam flow past the uncovered
part of the core, and mixture height history from the NOTRUMP hydraulic
calculations as input.
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For these analyses, the safety injection delivery considers pumped injection
flow, which is depicted in Figure 14.3.-51 as a function of RCS pressure. This
figure represents injection flow from the high head safety injection pumps
based on performance curves degraded 5 percent from the design head. A 45-sec
delay was assumed which includes the time required for diesel startup and
loading of the safety injection pumps onto the emergency buses. The effect of
low head safety injection pump (residual heat removal pump) flow is not
considered since their shutoff head is lower than Reactor Coolant System
Pressure during the time period of the transient. Also, minimum emergency core
cooling system capability and operability has been assumed in'these analyses.
Figure 14.3-52 presents the hot rod power shape utilized to perform the small
break analysis presented-here. This power shape was-chosen because it provides
an appropriate distribution of power versus core height and also local power is
maximized in the upper regions of the reactor core (10 feet to 12 feet). This
power shape is skewed to the top of the core with the peak local power.
occurring at the 10.25 foot core elevation. This is limiting for-the small
break analysis because of the core uncovery process for small breaks. As the
core uncovers, the cladding in the upper elevation of the core heats up and is
sensitive to the local power at that elevation. The cladding temperatures in
the lower elevation of the core, below the two-phase mixture height, remain
low. The peak clad temperature occurs above 10 feet.
A schematic representation of the computer code interfaces is given in Figure
14.3-5.
The small break analysis was performed with the Westinghouse ECCS Small Break
Evaluation Model using the NOTRUMP code, approved for this use by the Nuclear
Regulatory Commission in May 1985 (Reference 78).
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14.3.3.2 Input Parameters and Initial Conditions
Table 14.3-1 lists important input parameters and initial conditions used in
the analysis.
The analysis was performed with the upper head fluid temperature equal to the
Reactor Coolant System hot leg fluid temperature. In addition, this analysis
included the effects of 30 percent uniform steam generator tube plugging;
This assumption bounds the current licensing condition of 24% uniform steam
generator tube plugging with up to 30% plugging in any steam generator
The bases used to select the numerical values that are input parameters to the
analysis ,g2vb7bn7
oqj rvatively determined from extensive sensitivity
studies.
In addition, the requirements of 10 CFR 50
Appendix K regarding specific model features were met by selecting models that
provide a significant overall conservatismin the analysis. *The assumptions
made pertain to the conditions of the reactor and associated safety system
equipment at the time the LOCA occurs and include such items as the core
peaking factors, the containment pressure, and the performance of the ECCS.
Decay heat generated throughout the transient is also conservatively
calculated.
Emergency core cooling system (ECCS) analyses normally assume minimum.
safeguards to determine safety injection flow. This minimizes the amount of
flow to the reactor coolant system by assuming maximum line resistances,
degraded ECCS pump performance, and the loss of one residual heat removal pump
as the limiting single failure. However, for some.Westinghouse four-loop,
non-upper-head injection, non-burst node limited plants, the current nature of
the Appendix K ECCS evaluation models is such that it may be more limiting to
assume maximum possible ECCS flow delivery. A maximum safeguards case is
therefore included in the large-break LOCA analysis. The maximum safeguards
assumption includes minimum injection line resistance, enhanced ECCS pump
performance and no single failure and thus results in the highest amount of
flow delivered to the reactor coolant system.
The initial conditions within the Containment before accident initiation and
the containment heat sink data used in the analysis are given in Table 14.3-4
and 14.3-5,. respectively.
14.3.3.3

Large Break Results

Based on the results of the LOCA sensitivity studies,( 19 ,20 ) the limiting
large break was found to be the double-ended cold leg guillotine (DECLG).
Therefore, only the DECLG break is considered in the large break ECCS
performance analysis. Calculations were performed for a spectrum of Moody
discharge coefficients. The analysis based on maximum safeguards assumptions
was then performed for the limiting discharge coefficient. The results of
these calculations are summarized in Tables 14.3-2 and 14.3-3.
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Factors affecting the break flow in a Westinghouse PWR and the lower limit of
the break discharge coefficient based on experimental, data are discussed in
Reference 10. Conclusions in that report are that a best estimate value of the
Moody discharge coefficient is about 0.6 and that varying the discharge
coefficient from a maximum of 1.0 to a minimum of 0.4 covers all uncertainties
associated with the prediction of the break flow in the case of a guillotine
type severence of-a cold leg pipe. The position to limit the break discharge
coefficient to that range has been reviewed and approved by the NRC.
Therefore, analyzing a LOCA for break discharge coefficients less than 0.4 is.
not consistent with experimental data or with the established procedure for
10 CFR 50 Appendix K evaluation of ECCS performance.
The analysis of the loss of coolant accident is performed at 102 percent of the
licensed core power rating. The peak linear power and total core power used in
the analysis are given in Table 14.3-1. Since there is margin between the
value of the peak linear power density used in this analysis and the value of
the peak linear power density expected during plant operation,.the peak clad*
temperature calculated in this analysis is greater than the maximum peak clad
temperature expected to exist.
Table 14.3-2 presents the peak clad temperature and hot spot metal-water
reaction. The time sequence of events for.the large break is shown in Table.
14.3-3.

'

The SATAN-VI blowdown and reflood analysis of the Loss-of-Coolant Accident, and
...
the linear power used in the rod heatup calculations (LOCBART code) is based on
102 percent of the licensed core powerrating.- The peak linear power is lower
than the value used in this analysis. Therefore, the peak clad temperature
calculated would be higher than the temperature sustained using the peak linear
power during operation.
The results of several sensitivity studies are reported (20). These results.
are for conditions which are not limiting in nature and hence are reported on a
generic basis.
For the results discussed below, the hot spot is defined as the location of
maximum peak clad temperature. The location is given in Table 14.3-2. Figures
14.3-4 through 14.3-50 present the transient behavior of the principal
parameters, as follows:
1)

Figures14.3-4 through 14.3-12a show. the fluid quality, the mass
velocity and the heat transfer coefficient (as calculated by the
LOCBART.code) at-the hot spot (location of maximum clad temperature)
and burst location, on the hottest fuel rod (hot rod).

2)

Figures 14.3-13 through 14.3-21 show the core pressure, the flow rate.
out of the break (the sum of both ends for the guillotine break) and
the core pressure drop (from the lower plenum near the core,to the
upper plenum at the core outlet).
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3)

Figures 14.3-22 through 14.3-30 show the clad temperature transient at
the hot spot and burst location, the fluid temperature (also for the
hot spot and burst location) and the core flow (top and bottom).

4)

Figures 14.3-31 through 14.3-36a show the core reflood transient
parameters (water level and flooding rate).

5)

Figures 14.3-37 through 14.3-42a show the Emergency Core Cooling
System flow. The accumulator flow assumed isthe sum of the flows
injected in the intact loops.
Figures 14.3-43 through 14.3-45a show the containment pressure
transient.

6)

7)

Figures 14.3-46 through 14".3-48 show the core power transient.

8)

Figure 14.3-49 shows the break energy released to the containment for
the worst break.

9)

Figure 14.3-50 shows the containment wall condensing heat transfer,
coefficient for the worst break.

In addition, Tables 14.3-6 and 14.3-7 present the reflood mass and energy
released to the Containment, and the broken loop accumulator mass and energy
flow rate to the Containment for the limiting break (CD - 0.4).
The maximum peak clad temperature calculated for a large break (30 percent
steam generator tube plugging) is 1978°F which is less than the acceptance
criteria limit of 2200UF in 10 CFR 50.46. The maximum local metal-water
reaction is less than 6.00 percent which is well below the imbrittlement limit
of 17 percent as required by 10 CFR 50.46. The total core metal-water reaction
is less than.0.3 percent for all breaks, as compared with the 1 percent
criterion of 10 CFR 50.46 and the clad temperature transient is terminated at a
time when the core geometry is still amenable to cooling. As a result, the
core temperature will continue to drop and the ability to remove decay heat
generated in the fuel for an extended period of time will be provided.
Containment Pressure Relief
Branch Technical Position CSB6-4 (64) states that the evaluation of a
containment pressure relief system design should include "an analysis of-the
reduction in containment pressure resulting from the partial loss of
containment atmosphere during the accident for ECCS backpressure
determination". The large break LOCA analysis performed for Indian Point Unit
3 using the Westinghouse BASH Evaluation Model has included the effects of
containment backpressure reduction due to containment pressure relief.
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Valves in the containment pressure relief system will close shortly after the
beginning of a postulated LOCA transient based on the response to the
containment isolation signal. The containment pressure relief at Indian Point
Unit 3 consists of a single 10-inch pressure relief line.
This line is conservatively represented in the analysis by the following model:
1.

The frictional resistance associated with duct entrance and exit
bases, filters, duct work bends and skin friction has not been
considered.

2.

Fan coastdown effects are ignored.

3.

Steady-state flow is immediately established through the purge system
ducts at the inception of the LOCA.

4.

A 3.5 second valve closure time is considered. No credit is taken for
the reduction in flow area with time as the valves moves toward the
fully closed position.

A mixture of steam and air will pas through the containment pressure relief
lines during the time that the isolation valves are assumed to remain open.
The effects of varying the exhaust gas composition have been investigated by
considering two extreme cases, air flow exclusively and steam flow
exclusively. For the purposes of this analysis it was conservatively assumed
that critical flow will be established through the pressure relief lines at the
inception of.the LOCA and will be maintained until valve closure time.
Equation (4.18) in reference (65) was used to calculate the critical flow of
air
through(66)
the maximum available area (10" diameter line). Figure 14 of
reference
was used to establish the critical flow rate of
steam through
the pressure relief lines. The total mass released during the time in which
the valves are assumed to be open is calculated as 247.5 lbs. of air or 178.5
lbs. of steam.
The reduction in containment pressure from the calculated mass loss is less
than 0.1 psi in the case of either air flow or steam flow. This containment
backpressure reduction has been included in the analysis of the large break
LOCA transient for Indian Point Unit 3.
Conclusions

-

Thermal Analysis

For breaks up to and including the double ended severence of-a reactor coolant
pipe, the Em gency Core Cooling System will meet. the Acceptance Criteria of
10 CFR 50.46LJ. That is:
1.

The calculated peak clad temperature does not exceed 2200°F based on
a total peaking factor of 2.32.
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2.

The amount of fuel element cladding that reacts chemically with water
or steam does not exceed 1 percent of the total amount of Zircaloy in
the reactor.

3.

The clad temperature transient is terminated at a time when the core
geometry is still amenable to cooling. The cladding oxidation limits
of 17 percent are not exceeded during or after quenching,

4.

The core temperature is reduced and decay heat is removed for an
extended period of time, as required by the long-lived radioactivity
remaining in the core.

Small Break Results
As noted below the calculated peak clad temperature resulting from a small
break LOCA is less than that calculated for a large break.
Based on the results of the.LOCA sensitivity studies(1 8 ), the limiting small
break was found to be less than a 10-inch diameter rupture of the RCS cold
leg. In addition, sensitivity studies have indicated little or no uncovering
will occur for break sizes that are 2 inches or less. A range'of small break
analyses is presented which establishes the limiting small break.- The results
of these analyses are summarized in Tables 14.3-8 and 14.3-9.
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Figures 14.3-53 through 14.3-65-present the principal parameters of interest
for the small -break ECCS analyses. For all cases analyzed, the following
transient parameters are presented:
1)
2)
3).

RCS pressure
Core mixture height
Hot spot clad temperature.(a)

For the limiting break analyzed, the following additional transient parameters
are presented:.
7
1)
2)
3)
4)

Core steam flow rate
Core heat transfer coefficient
Hot spot fluid temperature
Core power after reactor trip.

The maximum calculated peak clad temperature for all small breaks analyzed is
1711 0 F. These results are well below all acceptance criteria limits of
10 CFR 50.46, and in all cases are not limiting when compared to the results
presented for large breaks.
Auxiliary Feedwater Studies
The small break LOCA analyses performed for Indian Point Unit 3 using the
NOTRUMP small break evaluation model assumed the availability of one motor
driven auxiliary feedwater pump. This pump was assumed to have a delivery
capability of.300 GPM at the set pressure of the lowest steam generator safety
valve. Due to asymmetric restrictions on the delivery of auxiliary feedwater,
the analyses reported on Tables 14.3-8 and 14.3-9 were performed assuming
delivery to only the broken loop steam generator at 150 GPM. Sensitivity
studies were performed for the limiting (6-inch) break, using a modified
NOTRUMP noding scheme which divided the three lumped intact loops into a single
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intact loop and two lumped intact loops. This special modeling technique
allowed for considerationof the asymmetric injection of auxiliary feedwater
among the 4 RCS loops. The cases examined were 1) injection of 300 GPM to two
intact loops, and 2) injection of 150 GPM to one intact loop and 150 GPM to the
broken loop. These studies calculated lower peak clad temperatures than the
1711OF calculated with the basic assumption of auxiliary feedwater injection
to the broken loop steam generator only. Thus, operation of one motor driven
auxiliary feedwater pump with a capacity of 300 GPM has been shown to result in
small break LOCA peak clad temperatures within the criteria of 10 CFR 50.46.
Further, asymmetric effects have been shown.not to result in significant
changes in the calculated peak clad temperature for small break LOCA. Also, an
evaluation has been performed to verify that the asymmetric delivery of
auxiliary feedwater will not affect the calculated large break LOCA peak clad
temperature.
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TABLE 14.3-1
INPUT PARAMETERS AND INITIAL CONDITIONS

Reactor power 102% of

3025 MWt

Peak linear power kW/ft 102% of

14.49

Peaking factor (At License Rating)

2.32

Accumulator water volume (ft3 per tank)

787.5

Accumulator pressure (psia)

600

Number of safety injection pumps operating

2

Steam generator tube plugging level (percent)

30 (uniform)
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TABLE 14.3-2
LARGE BREAK

FQ
CDECLG
-S0.8

-RESULTS

=2.32

CDECLG .

DECLG .

DECLG .4

Results
Peak Clad Temperature F

1801

1920

1978

1829

.6.25

6.00

6.00

6.25

Local Zr/H 2 0 Rxn (max.)%

2.27

4.56

5.91

2.97

Local Zr/H 2 0 Location Ft

5.75

6.00

6.00

6.00

Peak Clad Location Ft

Total Zr/H 2 0 Rxn %

<0.3

Hot Rod Burst Time Sec

45.43

5.75

Hot Rod Burst Location Ft

<0.3

<0.3

<0.3

44.82

47.29

47.29

6.00

6.00

6.00
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TABLE 14.3-3
LARGE BREAK - TIME SEOUENCE OF EVENTS

OCCURENCE TIME

(SECONDS)

DECLG

DECLG

DECLG

DECLG

Accident Initiation

0.0

0.0

0.0

0.0

Reactor Trip Signal

0.483

0.487

0.495

0.495

Safety Injection Signal

0.69

0.96

0.96

0.79

Start Accumulator Injection

11.0

13.3

18.3

18.3

End of Blowdown

25.60

30.86

37.69

37.69

Bottom of Core Recovery

37.36

43.15

51.19

50.5

Accumulator Empty

52.49

54.66

61.84

63.31

Start Pumped ECC Injection

25.69

25.79

25.96

25.96

End of Bypass

25.60

30.86

37.69

37.69

4
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TABLE 14.3-4*
CONTAINMENT DATA (DRY CONTAINMENT)
Net Free Volume, ft3

2.61 x 206

Initial Conditions
Pressure, psia

14.7

Temperature, F

90.0

RWST Temperature, F

35.0

Service Water Temperature, F

35.0

Outside Temperature, F

-20.0

Spray System
Number of Pumps Operating
Runout Flow Rate, gpm
Actuation Time, sec

2
3000
20

Safemuards Fan Coolers
Number of Fan Coolers Operating

5

Fastest Post-Accident Initiation of Fan
Coolers, sec

30
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TABLE 14.3-5
(Sheet 1 of 2)
STRUCTURAL HEAT SINK DATA
Thickness. in

1)

0.0006
0.375
36.0

Paint
Steel
Concrete

49,838

0.0065
0.500
36.0

Paint
Steel
Concrete

32,013

3)

12.0

Concrete

15,000

4)

0.375
12.0

Stainless Steel
Concrete

10,000

12.0

Concrete

61,000

0.0065
0.500

Paint
Steel

68,792

0.0065

Paint
Steel

79,904

2)

5)
6)
7)

0.375

8)

0.0065
0.250
0.0065
0.1875

Paint
Steel
Paint
Steel

10)

0.125

Steel

3,000

11)

0.138

Steel

22,000

12)

0.0065
0.0625

Paint
Steel

10,000

0.0065
0.75

Paint
Steel
Concrete

9)

13)

36.0

27,948
69,800

785
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TABLE 14.3-5
(Sheet 2 of 2)
STRuCTURAL HEAT SINK DATA
Thickness. in
14)

15)

0.019
1.25
0.500
36.0
0.375

Material

Area. fL

Stainless Steel
Insulation
Steel
Concrete

7,461

Steel

1,800
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TABLE 14.3-6
REFLOOD MASS & ENERGY RELEASE
DECLG CD - 0.4
Time (Sec)

M (Total) (Lbm/Sec)

MH (Total) (Btu/Sec)

51.188

0.00'

0.00

52.538

8.23

1.06 E +

54.000

13.81

1.78 E +

59.000

49.90

6.32 E+

69.000

67.50

8.43 E +

79.000

78.63

9.76 E +

89.000

88.98

1.10 E+

99.000

320.43

1.75 E+

119.000

436.32

1.99 E +

139.000

445.31

1.93 E +

169.000

471.27

1.87 E +

199.000,

521.12

1.92 E +

299.000

545.65

1.80 E +
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TABLE 14.3-7
BROKEN LOOP ACCUMULATOR MASS AND ENERGY RELEASE
Mass Flow

Energy Flow

Enthalpy

177950.855
160594.739
147682.137
137482.462
129163.873
122188.541
116209.815
111007.261
106417.565
102309.968
98600.690
95223 *256

59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
59.700
54.305
54.124
53.947
53.776
53.612
53.452
53.295
3.002
3.002
3.002
3.002
3.002

Time (secl

0.0
1.010
2.010
3.010
4..010
5.010
6.010
7.010
8.010
9.010
10.010
11.010
12.010
13.010
14.010
15.010
16.010
17.010
18. 010
19.010
20.010
21.010
22.010
23.010
24.010
25.010
26.010
27.010
28.010
29.010
30.010
31.010
32.010
33.010
34.010
35.010
36.010
37.010

2980.751
2690.029
2473.738
2302.889
2163.549
2046.709
1946.563
1859.418
1782.539
1713.735
1651.603
1595. 029
1543.135
1495.287
1451.002
1409.897
1371.651
1335.968
1302.568
1271.243
1241.729
1214.105
1188.042
1163..457
1140.254
1118.314
1169.999
1151.984
1134.775
1118.218
1102.350
1087.419
1073.290
168.244
168.459
168.694
168.950
169.237

92125.159
89268.604
86624.849
84170.869
81887.554
79757.306
77763.287
75893.178
74131.245
72482.065
70926.089
69458.401
68073.156
66763.336
63537.305
62350.437
61217.398
60113.133
59099.599
58124.944
57201.119
505.083
505.729
506.434
507.201
508.063
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TABLE 14.3-8
SMALL BREAK TIME SEOUENCE OF EVENTS

4-inch

Start
Reactor Trip Signal, Sec

6-inch

8-inch

( .1i9 t)

0.0

0.0

0.0.

11.25

6.32

5.18

Top of Core Uncovered, Sec

431.85

125.0

90.0

Accumulator Injection Begins

828.0

266.4

156.4

PCT occurs, Sec

867.0

317.4

205.9

Top of Core Covered, Sec

898.0

369.0

387.0
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TABLE 14.3-9
SMALL BREAK RESULTS

4-inch

(.Q.
Peak Clad Temperature, &F
Peak Clad Location, Ft
Local Zr/H 2 0 Reaction
(MAX), percent

.

1

759.6

11.75
0.0667

(..

6-inch
6t2)

8-inch

1711.03

1700.7

11.25
0.741

10.75

0.412

Local Zr/H 2 0 Reaction, Ft

11.75

11.25

10.75

Total Zr/H 2 0 Reaction, (%)

<0.3

<0.3

<0.3

Hot Rod Burst Time, Sec

N/A

N/A

N/A

Hot Rod Burst Location, Ft

N/A

N/A

N/A

Core Power, Mwt 102 percent of

3025.0

Peak Linear Power Kw/Ft

See Figure 14.3-52

3
Accumulator Water Volume, Ft

787.5 (per accumulator)

Steam Generator Tube Plugging

30% Uniform per Steam
Generator
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SUMMARY
On March 22, 1988', a team of forty federal evaluators monitored an exercise of
the radiological emergency response plans and the level of state and county preparedness
for the Indian Point Nuclear Power Station in Westchester County, New York.
The
exercise, conducted by the New York State Power Authority, was full-scale
and
unannounced, taking place between approximately 0720 and 1715 hours. Following
the
exercise, a preliminary evaluation was made by the federal evaluation team,
and a
briefing for exercise participants was held at the Hotel Thayer on Thursday, March
24th
at 1900. A public critique was held on Monday, March 28, 1988. Subsequent
to the
briefing and the public critique, detailed evaluations were prepared and are included
in
this report.
During a full-scale exercise, the Federal Emergency Management Agency
requires. that most components of the state and local emergency response organizations
participate. The following operations or activities were specified for demonstration
for
the federal evaluators:
* State emergency operations center.
* Southern District emergency operations center.
" Emergency operations facility.
* Joint news center.
" Westchester County EOC.
" Rockland County EOC.
" Putnam County EOC.
* Orange County EOC.
* Evacuation of general population.
* Evacuation of schools.
* Siren activation (simulated) and Emergency Broadcast -System
messages (actual and simulated).
*Impediments to evacuation.
* Traffic control..
*

Radiological field monitoring.

*Reception centers and congregate care centers.
*Medical drill.
*School interviews.

1 INTRODUCTION
1.1 EXERCISE BACKGROUND
On December 7, 1979, the President directed the
Federal Emergency Manage
ment Agency (FEMA) to assume lead responsibility
for all oft-site nuclear planning and
response. FEMA's responsibilities in radiological
planning for fixed nuclear facilities
include the following:
" Taking the lead in off-site emergency planning
and in the review
and evaluation of radiological emergency response
plans developed
by state and local governments,
" Determining whether such plans can be implemented,
on the basis of
observation and evaluation of exercises of the
plans conducted by
state and local governments, and
" Coordinating the activities of federal agencies
with responsibilities
in the radiological emergency planning process:
-

U.S.
U.S.
U.S.
U.S.
U.S.
U.S.
U.S.
U.S.
U.S.

Department of Commerce (DOC)
Nuclear Regulatory Commission (NRC)
Environmental Protection Agency (EPA)
Department of Energy (DOE)
Department of Health and Human Services (HHS)
Department of Transportation (DOT)
Department of Agriculture (USDA)
Food and Drug Administration (FDA)
Department of the Interior (DOI)

Representatives of these agencies serve as
members of the Regional Assistance
Committee (RAC), which is chaired by FEMA.
Formal submission of the Indian Point Radiological
Emergency Response Plans
(RERPs) to the RAC by the state and involved local
jurisdictions
was followed closely by
the critique and evaluation of these plans.
The first joint radiological emergency
preparedness exercise for the Indian Point Nuclear
Power Station (IPNS) was held on
March 3, 1982, and two public meetings were held
in June 1982 to acquaint the public
with the plan contents, answer questions, and receive
suggestions on the plans.
A second joint exercise was conducted on March
9, 1983,'-and the post-exercise
assessment was issued by FEMA Region 11 on April
14, 1983. An exercise of New York
State's Interim Plan for implementing compensating
measures for Rockland.County was
conducted on August 24-25, 1983, and the post-exercise
assessment was issued by FEMA
Region II on September 26, 1983. A third joint exercise
was conducted on November 28,
1984, and the post-exercise assessment was issued
by FEMA Region II on February 27,
1985. Following this full-scale exercise, a remedial
exercise was held on April 10, 1985,

to evaluate the implementation of corrective actions taken by the state and local
governments. A fourth joint exercise was conducted on June 4, 1986. Following this full
scale exercise, several remedial exercises were held between November 10, 1986, and
December 3, 1986, for Westchester, Rockland, and Orange counties. On February 18,
1987, another remedial exercise was conducted in Westchester County. A fifth joint
exercise (unannounced) was conducted on March 22, 1988, by the New York State Power
Authority.
In conjunction with the March 22, 1988 exercise a medical drill was
conducted in Westchester County. A remedial drill was conducted on March 29, 1988 to
rectify the Deficiency described in Section 2.3.1 of this report. Also, documented within
this post exercise assessment report are the results of medical drills conducted (out of
sequence) for Orange County and Putnam County on November 23, 1987 and December 9,
1987 respectively. Each exercise was designed to assess the capability of the state and
local emergency preparedness organizations to implement their radiological emergency
plans and procedures and protect the public in a radiological emergency involving IPNS.
Forty evaluators were assigned to evaluate activities of state and local
jurisdictions. Evaluators were trained in radiological emergency planning concepts and
given an evaluation kit, which included information on exercise objectives,. the exercise
scenario, and other issues relating to the exercise. Team leaders coordinated team
operations.
Following the exercise, the federal evaluators met to compile their evaluations.
Evaluators presented observations specific to their assignments, the teams of evaluators
developed preliminary assessments for each jurisdiction, and team leaders consolidated
the evaluations of individual team members. This final exercise report is based on these
preliminary assessments.
The .findings presented in this report are based on evaluations of Federal
evaluators, with final determinations by the FEMA Region 11 RAC Chairman. FEMA
requests that state and local jurisdictions submit a schedule of remedial actions for
correcting the deficiencies discussed in this report. The Regional Director of FEMA is
responsible for certifying to the FEMA Associate Director of State and Local Programs
and Support, Washington, D.C., that all deficiencies observed during the exercise have
been corrected and that such corrections have been incorporated into state and local
plans, as appropriate.
1.2 FEDERAL EVALUATORS
Forty Federal evaluators evaluated off-site emergency response functions. These
individuals, their affiliations, and their exercise assignments are given below.
Evaluator

Agency

Exercise Location/Funcetion

1. Husar

FEMA

RAC Chair man/Evaluati!on

R. Garelik

FEMA

State Emergency Operations Center (SEOC)/Team Leader

S. Nelson

ANL

SEOC/Communications, Operations

-

Evaluator

Agency

Exercise Location/Function

S. Googins

EPA

SEOC/Accident Assessment

E. Dionne

FEMA

Poughkeepsie/Southern District EOC

E. Fox

NRC

Indian Point Emergency Operations Facility/Liaison

M. Jackson

FEMA

Joint News Center/Public Information

G. Connolly

FEMA

Westchester County EOC/Team Leader

J. Levenson

ANL

Westchester County EOC/Communications, Operations

L. Slagle

INEL

Westchester County EOC/Accident Assessment

M. Pensak

EPA

Westchester County/Radiological Field Monitoring

B. Galloway

ARC

Westchester County/Traffic Control Points, Congregate
Care Center

Young

ANL

Westchester County/Evacuation/Reception Center

Picciano

FEMA

Westchester County/School Evacuation, Traffic Control
Points

S. McIntosh

FEMA

Rockland County EOC/Team Leader

A. Teotia

ANL

Rockland County EOC/Communications, Operations

F. Wilson

ANL

Rockland County EOC/Accident Assessment

G. Hatch

FEMA

Rockland County/Congregate Care Center

F. Oleson

ANL

Rockland County/Evacuation, Reception Center

G. Goforth

ANL

Rockland County/Radiological Field Monitoring

L. Biliski

FEMA

Rockland County/Traffic
School Evacuation

T. Baldwin

ANL

Orange County EOC/Team Leader

P. Kier

ANL

Orange County EOC/Communications, Operations

B. Salmonson

INEL

Orange County EOC/Accident Assessment

E. Hakala

ANL

Orange County/Evacuation, Reception Center

-,-------

-

-

--

,..-----'--.

-

-*---.----'.*-------------------.---,-

Control Points, Impediments,

-

*--------

Evaluator

Agency

Exercise Location/Function

B. Knoerzer

ANL

Orange County/Congregate Care Center

E. Sears

ANL

Orange County/Radiological Field Monitoring Team

S. Hopkins

FEMA

Orange County/Traffic Control Points, School Evacuation

R. Acerno

FEMA

Putnam County EOC/Team Leader

H. Fish

DOE

Putnam County EOC/Communications, Operations

N. Chipman

INEL

Putnam County EOC/Accident Assessment

J. Staroba

ANL

Putnam County/Evacuation, Reception Center

P. Collazo

FEMA

Putnam County/Impediments, Traffic Control Points

H. Fortin

FEMA

Putnam County/Congregate Care Center

W. Kiesleski

ANL

Putnam County/Radiological Field Monitoring

S. Gray

FEMA

Putnam County/Mobility Impaired, School Evacuation

J.

FEMA

Dutchess County/EOC,
Care Center

A. Davis

FEMA

Bergen County/EOC, Congregate Care Center

R.

FDA

Medical Drills
Counties

FEMA

Protective Actions for School Children

Lamb

Bernacki

P. Weberg

-

Reception Center,

Westchester,

Orange

Congregate

and

Putnam

1.3 EVALUATION CRITERIA
The exercise evaluations presented in Section 2 of this report are based on
applicable planning standards and evaluation criteria set forth in NUREG-0654-FEMA-1,
Rev. 1 (Nov. 1980), Sec. I. For the purpose of exercise assessment, FEMA uses an
evaluation method to apply the criteria of NUREG-0654.
FEMA classifies exercise
inadequacies as Deficiencies or Areas Requiring Corrective Action. Deficiencies are
demonstrated and observed inadequacies that would cause a finding that off-site
emergency preparedness was not adequate to provide reasonable assurance that
appropriate protective measures can be taken to protect the health and safety of the
public living in the vicinity of a nuclear power facility in the event of radiological
emergency. Because of the potential impact of Deficiencies on emergency preparedness,
they are must corrected promptly through appropriate remedial actions, including

remedial exercises, drills, or other actions. Areas Requiring Corrective Action (ARCAs)
are demonstrated and observed inadequacies of *state and local government performance,
and although their correction is required, they are not considered, by themselves, to
adversely impact public health and safety. An ARCA which is not corrected in future
exercises may be reclassified as a deficiency. In addition to these inadequacies, FEMA
identifies areas recommended for improvement (ARFIs), which are problem areas
observed during an exercise that are not considered to adversely impact public health and
safety. While not required, correction of these would enhance an organization's level of
emergency preparedness.
1.4 EXERCISE OBJECTIVES
.The objectives of state and local jurisdictions in this exercise were to demon
strate the adequacy of the radiological emergency response plans, the capability to
mobilize needed personnel and equipment, and familiarity with procedures required to
cope with an emergency at the NYPA Indian Point Nuclear Power Station Unit No. 3
(IP-3). The exercise was to involve activation and participation of staff and response
facilities of IP-3 as well as emergency organizations and facilities of New York State and
the counties of Westchester, Rockland, Orange, and Putnam. Support (host) counties of
Dutchess, New York, and Bergen, New Jersey, were intended to have limited activities
and participation of their respective staff and organizations consistent with the exercise
scenario.
The scope of this exercise, with some exceptions, was to endeavor to
demonstrate by actual performance a number of., primary emergency preparedness
functions. At no time was thie exercise to interfere'with safe operation of IP-3. This
scenario was designed to activate the IP-3 and NYPA Headquarters emergency plans
through their various action levels. Although the.-scenario accurately simulates operating
events, it was not intended to assess all of the operators' diagnostic capabilities, but
rather to provide sequences that ultimately demonstrated the operators' ability to
respond to events and that resulted in exercising both on-site and off-site emergency
plans and procedures.
In order to minimize the impact on scheduling and agendas, the scenario was
designed to be completed in a little more than a routine working day. In order to provide
a conservative exercise in terms of off-site doses and areas affected, an exercise
meteorology was developed. Actual meteorology would probably lead to projected
radiological doses below established protective action guides (PAGs) within the areas of
interest.
The' State of New York Radiological Emergency Preparedness Group and
participating governments agreed to demonstrate the following objectives for this
exercise and have been referenced in the exercise evaluation section (Section 2) of this
report.I

1.4.1 New York State Emergency Operations Center
SEOC-1

Demonstrate the ability to mobilize staff and activate
facilities promptly.

SEOC-2

Demonstrate the ability to fully staff
maintain staffing around the clock.

SEOC-3

Demonstrate the ability to make decisions and to coordinate
emergency activities.

SEOC-4

Demonstrate the adequacy of facilities and displays to
support emergency operations.

SEOC-5

Demonstrate the ability to communicate with all appro
priate locations, organizations, and field personnel.

SEOC-6

Demonstrate the ability to identify the need for, request,
and obtain federal assistance.

SEOC-7

Demonstrate the ability to project dosage to the public via
the plume exposure, based on plant and field data, and to
determine appropriate protective actions based on PAGs,
available shelter, evacuation time estimates, and all other
appropriate factors.

SEOC-8

Demonstrate the ability to make the decision, based on
predetermined criteria, whether to issue KI to emergency
workers and/or the general population.

SEOC-9

Demonstrate the ability to supply and administer KI, if the
decision has been made to do so.

SEOC-10

Demonstrate the ability to alert the public within the
10-mUe emergency planning zone (EPZ), and disseminate an
initial instructional message, within 15 minutes.

SEOC-11

Demonstrate the ability to provide advance coordination of
information released.

facilities

and

1.4.2 Southern District Emergency Operations Center
SDEOC-l

Demonstrate the ability to mobilize staff and activate
facilities promptly.

SDEOC-2

Demonstrate the ability to fully staff
maintain staffing around the clock.

facilities

and

SDEOC-3

Demonstrate the ability to make decisions and to coordinate
emergency activities.

SDEOC-4

Demonstrate the adequacy of facilities and displays to
support emergency operations.

SDEOC-5

Demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel.

1.4.3 Emergency Operations Facility
EOF-1

Demonstrate the ability to mobilize staff and activate
facilities promptly.

EOF-2

Demonstrate the ability to fully staff facilities
maintain staffing around the clock.

EOF-3

Demonstrate the ability to communicate with all appro
priate locations, organizations, and field personnel.

and

1.4.4 Joint News Center
JNC-1

Demonstrate the ability to mobilize staff and activate
facility promptly.

JNC-2

Demonstrate the ability to fully staff facilities
maintain staffing around the clock.

JNC-3

Demonstrate the ability to alert the public within 10-mile
EPZ, and disseminate an initial instructional message,
within 15 minutes.

JNC-4

Demonstrate the ability to formulate and distribute
appropriate instructions to the public in a timely fashion.

JNC-5

Demonstrate the ability to brief the media in a clear,
accurate, and timely manner.

JNC-6

Demonstrate ability to provide advance coordination of
information released.

JNC-7

Demonstrate the ability to establish and operate rumor
control in a coordinated fashion.

and

1.4.5 Westchester County Emergency Operations Center
WEOC-1

Demonstrate the ability to mobilize staff and activate
facilities promptly.

WEOC-2

Demonstrate the ability to fully staff facilities
maintain staffing around the clock (by roster).

WEOC-3

Demonstrate the ability to make decisions and to coordinate
emergency activities.

WEOC-4

Demonstrate the adequacy of facilities and displays to
support emergency operations.

WEOC-5

Demonstrate the ability to communicate with afl
appropriate locations, organizations, and field personnel.

WEOC-6

Demonstrate ability to project radiation dosage to the
public via plume exposure, based on plant and field data,
and to determine appropriate protective measures, based on
PAGs, available shelter, evacuation time estimates, and all
other appropriate factors.

WEOC-7

Demonstrate the ability to alert the public within the
10-mile EPZ, and disseminate an initial instructional
message, within 15 minutes.

WEOC-8

Demonstrate the ability to provide advance coordination of
information released.

WEOC-9

Demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of
the plume EPZ.

WEOC-10

Demonstrate the organizational ability to deal with
impediments to evacuation, such as inclement weather or
traffic obstruction.

and

WEOC-11 Demonstrate the organizational ability necessary to control
access to an evacuated area.
WEOC-12

Demonstrate the ability to supply and administer KI, once
the decision has been made to do so.

WEOC-13

Demonstrate the ability to effect an orderly evacuation of
on-site personnel.

0

1.4.6 Westchester County Field Activities
WCFA-1

Demonstrate the ability to mobilize staff and activate
facilities promptly.

WCFA-2

Demonstrate the ability to mobilize and deploy field
monitoring teams in a timely manner.

WCFA-3

Demonstrate appropriate equipment and procedures for
determining ambient radiation levels.

WCFA-4

Demonstrate appropriate equipment and procedures for
measurement of airborne radioiodine concentrations as low
as 10- 7 uCil/CC in the presence of noble gas.

WCFA-5

Demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of
the plume EPZ.

WCFA-6

Demonstrate the organizational ability and resources
necessary to control access to an evacuated area.

WCFA-7

Demonstrate the ability to continuously monitor and control
emergency worker exposure.

WCFA-8

Demonstrate the ability to sup~ily and administer KI, if the
decision has been made to do so.

WCFA-9

Demonstrate the adequacy of procedures for registration
and radiological monitoring of evacuees.

WCFA-10 Demonstrate the adequacy of facilities for mass care of
evacuees.
WCFA-11

Demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel.

WCFA-12

Demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within
the plume EPZ.

WCFA-13

Demonstrate the adequacy of ambulance facilities and
procedures for handling contaminated individuals.

WCFA-14

Demonstrate the adequacy of hospital facilities
procedures for handling contaminated individuals.

and

1.4.7 Rockland County Emergency Operations Center
REOC-1

Demonstrate the ability to mobilize staff and activate
facilities promptly.

REOC-2

Demonstrate the ability to fully staff facilities and
maintain staffing around the clock (by roster, except actual
shift change for Special Facilities Coordinator and dose
assessment team leader).

REOC-3

Demonstrate the ability to make decisions and to coordinate
emergency activities.

REOC-4

Demonstrate the adequacy of facilities and displays to
support emergency operations.

REOC-5

Demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel.

REOC-6

Demonstrate ability to project radiation dosage to the
public via plume exposure, based on plant and field data,
and to determine appropriate protective measures, based
on PAGs, available shelter, evacuation time estimates, and
all other appropriate factors.

REOC-7

Demonstrate the ability to alert the public within the
10-mile EPZ, and disseminate an initial instructional
message, within 15 minutes.

REOC-8

Demonstrate the ability to provide advance coordination of
information released.

REOC-9

Demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of
the plume EPZ.

REOC-10

Demonstrate the organizational ability to deal with
impediments to evacuation, such as inclement weather or
traffic obstruction.

REOC-11

Demonstrate the organizational ability necessary to control
access to an evacuated area.

REOC-12

Demonstrate the ability to supply and administer KI, once
the decision has been made to do so.

1.4.8 Rockland County Field Activities
RCFA-1

Demonstrate the ability to mobilize staff and activate
facilities promptly.

RCFA-2

Demonstrate the ability to mobilize and deploy field
monitoring teams in a timely manner.

RCFA-3

Demonstrate appropriate equipment
determining ambient radiation levels.

RCFA-4

Demonstrate appropriate equipment and procedures for
measurement of airborne radioiodine concentrations as low
as 10 . 7 ui/CC in the presence of noble gas.

RCFA-5

Demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of
the plume EPZ.

RCFA-6

Demonstrate the organizational ability and resources
necessary to control access to an evacuated area.

RCFA-7

Demonstrate the ability to continuously monitor and control
emergency worker exposure.

RCFA-8

Demonstrate the ability to supply and administer KI, if the
decision has been made to do so.

RCFA-9

Demonstrate the adequacy of procedures for registration
and radiological monitoring of evacuees.

RCFA-10

Demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel.

RCFA-11

Demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within
the plume EPZ.

RCFA-12

Demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within
the plume EPZ.

and procedures for

1.4.9 Orange County Emergency Operations Center
OEOC-i

Demonstrate the ability to mobilize staff and activate
facilities promptly.

OEOC-2

Demonstrate the ability to fully staff facilities
maintain staffing around the clock (by roster).

OEOC-3

Demonstrate the ability to make decisions and to coordinate
emergency activities.

OEOC-4

Demonstrate the adequacy of facilities and displays to
support emergency operations.

OEOC-5

Demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel.

OEOC-6

Demonstrate the ability to project radiation dosage to the
public via plume exposure, based on plant and field data,
and to determine appropriate protective measures, based on
PAGs, available shelter, evacuation time estimates, and alU
other appropriate factors.

OEOC-7

Demonstrate the ability to alert the public within the
10-mile EPZ, and disseminate an initial instructional
message, within 15 minutes.

OEOC-8

Demonstrate the ability to provide advance coordination of
information released.

OEOC-9

Demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of
the plume EPZ.

OEOC-10

Demonstrate the organizational ability to deal with
impediments to evacuation, such as inclement weather or
traffic obstruction.

OEOC-11

Demonstrate the organizational ability necessary to control
access to an evacuated area.

OEOC-12

Demonstrate the ability to supply and administer KI, once
the decision has been made to do so.

and

1.4.10 Orange County Field Activities
OCFA-1

Demonstrate the ability to mobilize staff and activate
facilities promptly.

OCFA-2

Demonstrate the ability to mobilize
monitoring teams in a timely manner.

and deploy field

OCFA-3

Demonstrate appropriate equipment and procedures for
determining ambient radiation levels.

OCFA-4

Demonstrate appropriate equipment and procedures for
measurement of airborne radioiodine concentrations as low
as 10- 7 uCi/CC in the presence of noble gas.

OCFA-5

Demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of
the plume EPZ.

OCFA-6

Demonstrate the organizational ability and resources
necessary to control access to an evacuated area.

OCFA-7

Demonstrate the ability to continuously monitor and control
emergency worker exposure.

OCFA-8

Demonstrate the ability to supply and administer KI, if the
decision has been made to do so.

OCFA-9

Demonstrate the adequacy of procedures for registration
and radiological monitoring of evacuees.

OCFA-10

Demonstrate the adequacy of facilities for mass care of
evacuees.

OCFA-11

Demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel.

OCFA-12

Demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within
the plume EPZ.

OCFA-13

Demonstrate the adequacy of ambulance facilities and
procedures for handling contaminated individuals.

OCFA-14

Demonstrate the adequacy of hospital facilities
procedures for handling contaminated individuals.

and

1.4.11 Putnam County Emergency Operations Center
PEOC-1

Demonstrate the ability to mobilize staff and activate
facilities promptly.

PEOC-2

Demonstrate the ability to fully staff facilities and
maintain staffing around the clock (by roster, except actual
shift change for dose assessment team leader).

PEOC-3

Demonstrate the ability to make decisions and to coordinate
emergency activities.

PEOC-4

Demonstrate the adequacy of facilities and displays to
support emergency operations.

PEOC-5

Demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel.

PEOC-6

Demonstrate the ability to project radiation dosage to the
public via plume exposure, based on plant and field data,
and to determine appropriate protective measures, based on
PAGs, available shelter, evacuation time estimates, and all
other appropriate factors.

PEOC-7

Demonstrate the ability to alert the public within the
10-mile EPZ, and disseminate an initial instructional
message, within 15 minutes.

PEOC-8

Demonstrate the ability to provide advance coordination of
information released.

PEOC-9

Demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of
the plume EPZ.

PEOC-10

Demonstrate the organizational ability to deal with
impediments to evacuation, such as inclement weather or
traffic obstruction.

PEOC-11

Demonstrate the organizational ability necessary to control
access to an evacuated area.

PEOC-12

Demonstrate the ability to supply and administer KI, once
the decision has been made to do so.

PEOC-13

Demonstrate the organizational ability and
necessary to evaluate mobility-impaired persons.

resources

1.4.12 Putnam County Field Activities
PCFA-1

Demonstrate the ability to mobilize staff and activate
facilities promptly.

PCFA-2

Demonstrate the ability to mobilize
monitoring teams in a timely manner.

and deploy

field

PCFA-3

Demonstrate appropriate equipment
determining ambient radiation levels.

PCFA-4

Demonstrate appropriate equipment and procedures for
measurement of airborne radioiodine concentrations as low
as 10- 7 uCi/CC in the presence of noble gas.

PCFA-5

Demonstrate the organizational ability and* resources
necessary to manage an orderly evacuation of all or part of
the plume EPZ.

PCFA-6

Demonstrate a sample of resources necessary to deal with
impediments to evacuation, as inclement weather or traffic
obstruction.

PCFA-7

Demonstrate the organizational ability and resources
necessary to control access to an evacuated area.

PCFA-8

Demonstrate the ability to continuously monitor and control
emergency worker exposure.

PCFA-9

Demonstrate the ability to supply and administer KI, if the
decision has been made to do so.

PCFA-10

Demonstrate the adequacy of procedures for registration
and radiological monitoring of evacuees.

PCFA-11

Demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of mobility
impaired individuals within the plume EPZ.

PCFA-12

Demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel.

PCFA-13

Demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within
the plume EPZ.

PCFA-14

Demonstrate the adequacy of ambulance facilities and
procedures for handling contaminated individuals.

PCFA-15

Demonstrate the adequacy of hospital facilities
procedures for handling contaminated individuals.

and procedures for

and

1.4.13 Dutchess County Emergency Operations Center
DEOC-1

Demonstrate the ability to fully staff facilities
maintain staffing around the clock.

and

1.4.14 Dutchess County Field Activities
DFA-1

Demonstrate the adequacy of procedures for registration
and radiological monitoring of evacuees.

DFA-2

Demonstrate the adequacy of facilities for mass care of
evacuees.

1.4.15 Bergen County, New Jersey, Emergency Operations Center
BEOC-1

Demonstrate the ability to mobilize staff and activate
facilities promptly.

BEOC-2

Demonstrate the adequacy of facilities and displays to
support emergency operations.

1.4.16 Bergen County, New Jersey Field Activities
BFA-1

Demonstrate the adequacy of facilities for mass care of
evacuees.

1.5 EXERCISE SCENARIO
1.5.1 Scenario Overview
Initial Conditions

-

0700 hrs

The Indian Point Unit #3 Nuclear Power Plant was at MOL and had been
operating for 100 days at 100% power. Normal shift routine was carried out with no
unusual occurrences. #32 Safety Injection Pump had been declared inoperable after
failing a surveillance test at 0600 hrs and had been removed from service for
maintenance. The plant had entered a Technical Specification Action Statement which
allows continued power operation for 24 hrs with a single Safety Injection Pump
inoperable provided that the remaining two pumps were demonstrated to be operable.
Surveillance testing on #31 Safety Injection Pump was in progress and testing of #33
Safety Injection Pump commenced immediately after testing of #31 was complete.
Drill Commences

-

0715 hrs

At 0715 #31 Safety Injection Pump was inoperable. During surveillance testing
the pump motor seized and considerable time was required for repairs. Technical
Specifications require that the Reactor be in Hot Shutdown (HSD) within 4 hrs and in

Cold Shutdown (CSD) within 24 hrs. A plant shutdown should have been commenced and
a Notification of Unusual Event should have been declared
due to plant shutdown
required by technical specifications for loss of an engineered feature.
(XV.1)
At 0840 hrs, a fire broke out in the #32 Emergency Diesel Generator
Room. The
CO 2 fire protection system activated; however, damage to #32
Emergency Diesel was
extensive. The Fire Brigade was dispatched by the Control
Room Operator; however,
their entry into the room was delayed until the atmosphere had
been purged and the air
in the room tested for habitability.
At 0900 hrs, an Alert should have been declared due to
a fire potentially
affecting safety systems. (111.2)
At 0915 hrs., the fire was declared out and damage reports
indicated that
wireways and control systems affecting #32 Emergency Diesel
were extensively damaged
rendering it unusable.
A Reactor Trip and Safety Injection occurred at 1030 hrs, due
to low pressurizer
pressure.
Containment conditions indicated significant RCS leakage.
The source of
leakage is a small break on the #31 cold leg of the reactor coolant
system of about 2 in.
in diameter. A Site Area Emergency should have been declared
due to a known loss of
coolant exceeding the capacity of two charging pumps. (1.A.5)
Concurrent with the Low Pressure Safety Injection, a Phase
"A" Containment
Isolation signal was initiated. When the Steam Generator
Blowdown Isolation Valves
close, a "water hammer" initiated a crack in #33 Steam Generator
blowdown line on both
sides of the containment penetration.
Leakage of- steam and water into the piping
penetration area was reported by the nuclear side NPO.
With the Reactor Coolant System stabilized at approximately
800 psi, a loss of
offsite power occurred and bus section 6A would not re-energize
due to a failure of #32
Emergency Diesel Generator. This renders the only remaining
Safe.ty Injection Pump
inoperable terminating the only source of injection flow to the
Reactor Coolant System.
At approximately 1200 hrs,. a General Emergency should have
been declared due to a
subsequent failure of the Emergency Core Cooling System (ECCS).
(I.A.6.b)
While monitoring containment conditions, plant operators noticed
an increase in
containment radiation levels Indicating that fuel damage had
occurred.
Plant vent
radiation was also increasing indicating that the containment building
was not effectively
isolated.
#33 Steam Generator had depressurized to containment
pressure and
containment atmosphere was leaking through the cracked blowdown
line into the piping
penetration area. At 1400 hrs, calculations should have commenced
to determine the
magnitude of release and recommendations to offsite emergency-control
centers should
have been made.
At 1700 hrs, the containment building was isolated and the
offsite release was
determined.
A time advance occurred at 1715 hrs and the drill was terminated.
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1.5.2 Actual and Simulated Off-Site Events Matrix

New
York

Event

West

State

Utility

chester

Rockland

Orange

Putnam

Notification of
Agencies

Actual

Actual

Actual

Actual

Actual

Actual

Call-up of

Actual

Actual

Actual

Actual

Actual

Actual

Activate Response

Actual

Actual

Aczual

Actual

Actual

Actual

Maintain Security

Actual

Actual

Actual

Actual

Actual

Actual..

Conduct Dose
Assessment

Actual

Actual

Actual

Actual

Actual

Actual

PAC Recommendation

Actual

Actual

Actual

Actual

Actual

Actual

JNC Operation

Actual

Actual

Actual

Actual

Actual

Actual

Siren Activation

NA

NA

Simulate

Simulate

Simulate

Simulate

Route Alerting

NA

NA

Actual

Simulate

Simulate

Simulate

Dispatch Field
Survey Teams

NA

Actual

Actual
(1)

Actual
(1)

Actual
(1)

Actual
(1)

Exchange of Field
Data

NA

Actual

Actual

Actual

Actual

Actual

Reception Center

NA

NA

Actual

Actual

Actual

Actual

(1)

(1)

(1)

(1)

Personnel

Back-up

Setup
Congregate Care
Center

N/A

NA

Actual
(W)a

Actual
(1)

Actual
(1)

Actual
(1)b

General Population
Bus Run

NA

NA

Actual
(1)

Actual
(1)

Actual
(1)

Actual
(1)

School Bus Run

NA

NA

Actual'

Actual

Actual

Actual

Traffic Control
Points

NA

NA

Actual
(2)
I DSP,

Actuai
(1)

Actual
(1)

Actual
(1)

(1)(

I county

)

)

)

1.5.2 (Cont'd)

New
York
State

utility

West
chester

Rockland

Orange

Putnam

NA

NA

Simulate

Simulate

Simulate

Actual

KI Issuance
(if warranted)

Simulate

Simulate

Simulate

Simulate

Simulate

Simulate

Mobile Impaired

NA

NA

NA

Simulate

Simulate

Actual

Event

Road Impediments

(EOC dis- (EOC discussion) cussion)

(1)

School Interviews

NA

NA

1 school per district within 10-mi EPZ

Medical

NA

NA

Actual

NA

c

d

aLocated in Bergen.
bLocated in Dutchess.
COrange County Medical Drill (November
23, 1987) evaluated in this report.

dputnam Medical Drill (December 9, 1987)
evaluated in this report.

a
TABLE 1.1 Emergency Classification Timellne

Emergency
Classification

Utility
Declared

State

Southern

Rockland

Putnam

Orange

Joint

Dutchess

Bergen

EOC
Albany

District
FOC

County
EOC

County
EOC

County
EOC

County
EOC

Neus
Center

County
EOC

County
EOC

N/A

0741

0722

Westchester

Notification of
Unusual Event

0722

0 722b

0725

0722b

0724b

0 72 4 b

0 72 2 b

Alert
Notification

0845

0845

0852

0846

0845

0846

0845

0852

0858

0846

Facility
Declared
Operational

0951

0932

0855

0840

0921

0930

0933

1025

0855

Site Area
Emergency
Notification

1032

1032

1038

1032

1036

1032

1032

1032

1053

1032

General
Emergency
Notification

1208

1208

1208

1204

1208

1208

1208

1208

1215

1204

Release
Started

1401

1415

1415

1415

1415

1415

1415

N/R

N/1

1415

Release
Terminated

1702

1705

1705

1705

1705

1705

1705

N/R

N/R

1705

0900

&Times that events were observed at each location:
bNUE received at respective Warning Point.

N/A

-

not applicable; N/R - not reported.

.TABLE 1.2 Protective Action Decision/Public Notification Timeline

EBS
message
Number

Protective Action

Hotline
Decision
Time

Siren
Activation
Timea

ES
Acti
vation
Time&

Responsible
Jurisdiction

I

Rockland: All schools and parks have been closed;
children dismissed according to early dismissal.
CWestchester, Orange, Putnam8 Stay tuned to US.

0924

0936

0 9 59 b

Rockland

2

Close river ERPAs 42 through 46

1010

-

1025

Westchester

3

Rockland: Evacuate - ERPAs 29, 38, 39, 40; Shelter
ERPAs 30, 31, 32 [Local State of Emergency)

1103,

1115

1118

Rockland

Westchester:
Putnam:
4

Westchester

Evacuate - ERPAs 1,3, 4

Putnam

Early dismissal of schools

Westchester:

Evacuate - Lakeland Schools;

1200

1212

1215

Westchester

ERPAs 2, 7, 8; Shelter - ERPAs 47, 48, 49, 9

5

Putnam:

6

Rockland:
Putnam8

Rockland

Evacuate - ERPAe 30, 31, 40, 41

Rockland:

Evacuate - ERPAs 16, 17, 18, 19, 23
Shelter - ERPAs 33, 34, 35, 36, 37

1225

1237

1240

Putnam

1312'

1324

1327

Rockland
Putnam

Evacuate - ERPA 20

7

Weatchestert Shelter - nPAs 5, 6, 10, 12
Wind shift anticipated (040". 3-8 m/sec)

1335

8

ReLease

1435

-

1450

9

Wind Shift

1547

-

1602

Orange:

1612

-

1627

10

Dismissal of Schools

aSimulation
bsee Section 2.3.1 (Deficiency 1)
cho protective action

1347

1350

Westchester

Orange

2 EXERCISE EVALUATION

2.1 NEW YORK STATE
2.1.1 New York State Emergency Operations Center (SEOC)
There were eleven objectives to be demonstrated at the New York State
Emergency Operations Center during this exercise. Nine objectives were fully met, one
objective was not demonstrated, and one objective was not applicable to the SEOC since
it did not require a State response as discussed in the plan.
SEOC 1.
The objective to demonstrate the ability to mobilize staff and
activate facilities promptly was met.
The key personnel in the State Emergency
Management Office (SEMO) were called in upon receipt of the Notification of an Unusual
Event (NUE) ECL at 0722.
Activation of the SEOC was begun at 0845 following
notification of an Alert ECL. A written call-list was used to telephone key personnel and
have them report to the SEOC and to telephone other personnel to place them on
standby. The SEOC was operational at 0932. The remaining staff were called in at 1039
after the SEOC was notified that the plant status had reached Site Area Emergency
(1032) and all agencies were represented by 1112.
SEOC 2. The objective to demonstrate the ability to fully staff facilities and
maintain staffing around the clock was met. There were representatives from 22 State
agencies and the American Red Cross (ARC) present at the SEOC. Around-the-clock
staffing was demonstrated by presentation of a roster. There was sufficient clerical help
for message handling, duplicating, and other support activities.
The entire staff
displayed adequate knowledge of emergency procedures.
SEOC 3. The objective to demonstrate the ability to make decisions and to
coordinate emergency activities was met. The Commissioner of Health under the
auspices of the Disaster Preparedness Commission was effectively in charge. He
consulted periodically with key personnel in the SEOC. He was also in contact with the
Counties over the Radiological Emergency Communication System (RECS) line for
protective action and other decisions. Periodic briefings were held to update the staff on
the situation. Message logs were kept for a incoming and outgoing messages.
SEOC 4. The objective to demonstrate the adequacy of facilities and displays to
support emergency operations was met.
There was adequate space with sufficient
furniture and telephones. Access to the SEOC was controlled by security officers and
each person entering had to show proper identification and sign in on a roster. There
were no problems with the noise level. The facility can support extended operations and
backup power is available, although it was not demonstrated. Emergency classification

levels were posted and status boards were maintained. A large electronic monitor, with
five alternating screens for information on plant and emergency operation
status, was
maintained in the operations room; this information was also telecast on
video monitors
in the command room. However, the information on the screen was sometimes
incorrect
or outdated. Also, each screen was not posted for a long enough period.
If, for example,
one wanted to check the history of the evacuated emergency response
planning areas
(ERPAs), older information had been removed to make room for
more current
information. The monitor is a redundant system since copies of all
messages were
distributed in the operations room.
SEOC 5. The objective to demonstrate the ability to communicate with
all
appropriate locations, organizations, and field personnel was met. The
SEOC used
communication links with the local EOCs, contiguous states, the licensee
(New York
State Power Authority), FEMA, Emergency Broadcast System (EBS) stations,
the media
center, and the Southern district office. The RECS line, a dedicated conference
phone
line with the licensee, 4 plume EPZ Counties, and the district office
worked well.
Backup systems with these three consist of radio linkages, the Radio
Amateur Civil
Emergency Service (RACES), and commercial telephone.
The primary means of
communication with other agencies is commercial telephone with radio
backup. There
were three telefax machines available for receipt and transmission of hard
copy, one for
the public information officer (PlO) from the joint news center (JNC),
one for dose
assessment, and one in the communications center. In addition, the dose
assessment
team had access to real time meteorological data via the utilities'
Meteorological
Information and Dose Assessment System (MIDAS) over a telephone link
to a personal
computer. There were several copying machines available. Message handling
was prompt
and efficient.
SEOC 6. The objective to demonstrate the ability to identify the need
for,
request, and obtain federal assistance was met.
As the scenario played out, the
management at SEOC determined that there was no need to seek assistance
from the
federal government. Consequently, the state did not make such a request.
SEOC 7. The objective to demonstrate the ability to project dosage to the
public
via the plume exposure, based on plant and field data, and to determine
appropriate
protective actions based on PAGs, available shelter, evacuation time estimates,
and all
other appropriate factors was met. The state-was able to project public
exposures based
on default source terms and actual plant release data, as well as field readings.
Briefings
were provided to the SEOC director regarding protective actions in a
timely manner.
Staff had the ability to conduct dose estimates by hand calculation, calculator,
and the
MIDAS and IRDAM computer models. The computer models were available
on two
personal computers, which provided excellent redundancy in the event
of hardware
failures. Usually dose estimates were calculated by two or three methods
simultaneously
and could be checked against each other for reasonable agreement
with the utility
estimates.
Discrepancies which were identified were discussed via phone with the
emergency operations facility (EOF). Initially, the state estimate using a
hand calculator

and the Midas model dispersion estimates differed by a factor of 2 or 3. Once the state
dose assessment team identified the problem as its use of miles per hour instead of
meters per second, this problem was corrected.
It also appeared that utility dose
assessments were conducted using a different Pasquall-Gifford dispersion factor than
that noted on the data sheets telefaxed from the EOF. It was not determined whether
this difference was a mistake or the result of transcription error.
However, the
difference in dose estimates were minor in comparison to the variability of the dispersion
models. Furthermore, the problems were readily identified and corrected.

SEOC 8. The objective to demonstrate the ability to make the decision, based on
predetermined criteria, whether to issue KI to emergency workers was met. Use of KI
was not recommended, as the dose assessment team determined that projected
radioactive iodine exposure would not exceed the protective action guideline for
emergency workers in the plume exposure EPZ. This decision was in accordance with the
plan.

SEOC 9. The objective to demonstrate the ability to supply and administer KI, if
the decision has been made to do so was not demonstrated. A State decision was made
that the use of KI was not necessary, consequently, the ability to supply and administer
KI was not demonstrated.

SEOC 10. The objective to demonstrate the ability to alert the public within the
10-mile emergency planning zone (EPZ), and disseminate an initial instructional message,
within 15 minutes was not applicable to the SEOC. The State involvement in public
alerting is limited to interacting and coordinating with the County EOCs in the decision
making process.

SEOC 11.
The objective to demonstrate the ability to provide advance
coordination of information released was met. The State Public Information Office
located at the SEOC was in telephone contact with the PIO at the JNC. They coordinated
information prior to release.
Copies of all EBS messages and news releases were
telefaxed to the SEOC.

DEFICIENCIES
There were no Deficiencies observed at the SEOC during this exercise.

AREAS REQUIRING CORRECTIVE ACTION
There were no Areas Requiring Corrective Action observed at the SEOC during
this exercise.

AREAS RECOMMENDED FOR IMPROVEMENT

1.

Description: There was .no status board in the operations room
that contained a full listing of events.
Recommendation: A permanent status board should be installed in
the operations room to provide a history of all pertinent events
-(Including sounding of sirens) and EBS messages) at all times.

2.

Description: The electronic monitor with five alternating screens
occasionally had incorrect or outdated information, and the display
time was too short to check sheltered or evacuated ERPAs.
Recommendation: The monitor screens should be checked more
frequently for accuracy and timeliness. The display time should be
increased to about 15 seconds.

3.

Description: There was an initial discrepancy between hand
calculated and MIDAS-calculated dose assessments due to the use
of miles per hour instead of meters per second for MIDAS by the
dose assessment team.
Recommendation: An adjustment should be made to the MIDAS
program so that the printout has the wind speed available in
meters per second; 'alternatively, a conversion factor should be
built into the program for miles per hour.

2.1.2 Southern District Emergency Operating Center (SDEOC)
The five objectives to be demonstrated at the New York State SDEOC during this
exercise were fully met.
SDEOC 1. The objective to demonstrate the ability to mobilize staff and
activate facilities promptly was met. The SDEOC in Poughkeepsie began activation
procedures at 0852 following notification and verification that an Alert ECL had been
declared at Indian Point. The staff was mobilized using a written call-list. The facility
was declared operational at 0900.
SDEOC 2. The objective to demonstrate the ability to fully staff facilities and
maintain staffing around the clock was met. The SDEOC was fully staffed with
representatives from 12 State agencies, the ARC, and the USDA. Around-the-clock
staffing was demonstrated by presentation of a roster. There was adequate personnel for
clerical help, message handling, and other support activities. The entire staff was well
trained in emergency procedures.

SDEOC 3. The objective to demonstrate the ability to make decisions and to
coordinate emergency activities was met. The assistant regional coordinator assumed
command of the SDEOC upon activation.
Command was promptly and efficiently
transferred to the Regional Director when he arrived at 1000. The Regional Director,
designated in the plan to be in charge at the SDEOC, was experienced and demonstrated
a high degree of skill. Periodic briefings were conducted and the staff appeared well
coordinated. A message log was kept of all incoming and outgoing calls. Message
handling was efficient.

SDEOC 4. The objective to demonstrate the adequacy of facilities and displays
to support emergency operations was met. The SDEOC is located in a secure bunker.
There is adequate space with sufficient furniture and telephones. A remote TV monitor
was used to identify persons entering the bunker. With its infirmary, men's and women's
dormitory space (each with bunks for 52 people) lavatories, and kitchen, the SDEOC is
fully capable of extended operations. There is a backup generator with a two-week
supply of fuel. Maps and status boards were posted on the wall in plain view of the staff.
SDEOC 5. The objective to demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel was met.
The SDEOC
demonstrated the ability to staff and operate a wide range of communications
equipment. The RECS line provided a direct hookup to the utility, and the SEOC, and the
Counties. A high frequency radio system was available for communication with Albany
and other state area offices. An amateur radio system was used, with repeater stations,
to maintain communications with local EOCs. There were also backup radio systems and
telephones available.

DEFICIENCIES
There were no Deficiencies observed at the SDEOC during this exercise.
AREAS REQUIRING CORRECTIVE ACTION
There were no Areas Requiring Corrective Action observed at the SDEOC during
this exercise.

AREAS RECOMMENDED FOR IMP ROVEMENT
There were no -Areas Recommended for Im~provement observed at the SDEOC
during this exercise.

2.2 EMERGENCY OPERATIONS FACILITY (EOF),,.,
There were three objectives to be demonstrated at the EOF
during this exercise
with two being fully met, and one being partially met.
EOF 1. The objective to demonstrate the ability to mobilize
staff and activate
facilities promptly was met. Representatives from the Counties
began arriving shortly
after the alert (ECL), were briefed, and established communications.
The activation was
completed at 1010 with the arrival of the Rockland County
liaison.
EOF 2. The objective to demonstrate the ability to fully
staff facilities and
maintain staffing around the clock was partially met. The
EOF was fully staffed in
accordance with the plan.
The staff displayed adequate knowledge and training
concerning their duties. Around-the-clock staffing capability
was demonstrated by the
State and Rockland County by presentation of a roster; and
it was shown by an actual
shift change by Westchester and Putnam Counties. Orange
County did not demonstrate
double staffing or present a roster of second-shift personnel.
EOF 3. The objective to demonstrate the ability to communicate
with all appro
priate locations, organizations, and field personnel was met.
Communications were established via RECS, commercial telephone,
and radio, and were
used throughout the exercise.
Telefax
machines
were also available and used
extensively. The Westchester County liaison had difficulty
in obtaining information from
the Westchester EOC and, in one instance, found out about
County actions after the
state representatives had been informed. The telephone line
allotted to Orange County
was used by non player personnel and this made it difficult for
the Orange County liaison
to reach his EOC rapidly. There was a problem with the MIDAS
data being provided to
the EOCs. It was corrected initially but the problem recurred.
DEFICIENCIES
There were no Deficiencies observed at the EOF during this
exercise.
AREAS REQUIRING CORRECTIVE ACTION
1.

S

Description:
The Orange County representatives did not
demonstrate around-the-clock capability either by double staffing
or by presentation of a roster at the EOF (NUREG-0654, 1I,
A.4).
(Orange County ARCA)
Recommendation: A demonstration of around-the-clock staffing
needs to be performed at the next exercise.

AREAS RECOMMENDED FOR IMPROVEMENT

1.

Description: The Westchester County representative had problems
obtaining information in a timely fashion from the Westchester
EOC.
Recommendation: A telefax of all County actions should be sent
to the EOF to provide prompt hard copy of all local actions.

2.

Description: The commercial telephone line allotted to Orange
County was used for other purposes and this made it difficult for
the Orange County representative to contact his EOC rapidly.
Recommendation:
The commercial telephone line allotted to
Orange County should be solely for the use of the Orange County
representative(s).

3.

Description: The MIDAS data was not initially available to the
EOCs and there were periodic problems once it became available.
Recommendation: Ensure that MIDAS data is available and that it
stays so by determining the exact cause of the problem during the
exercise and correcting it.

2.3 JOINT NEWS CENTER (JNC)

2.3.1 Exercise Demonstration
There were 7 objectives to be demonstrated during this exercise at the JNC.
One objective was not met, four objectives were fully met, and two objectives were
partially met.
The objective which was not met resulted in a classification of a
Deficiency, which was subsequently corrected during a March 29, 1988 remedial drill.
JNC 1. The objective to demonstrate the ability to mobilize staff and activate
facility promptly was met. The JNC which is located at the Westchester County airport,
is a facility shared by the utility, counties, and State. Beginning at 0807, PiOs from the
four affected counties began to arrive, the PIOs from the closest counties arriving first.
At 0933, the JNC was declared operational. PiOs from all four Counties were at the
JNC and in communication with their respective EOCs via open phone lines. The New
York State PiOs arrived no earlier than an hour after the Alert ECL at 0842, in
accordance with an agreement that they would not be prepositioned.
JNC 2. The objective to demonstrate the ability to fully staff facilities and
maintain staffing around the clock was met. Upon the arrival of the New York State
representatives, the JNC was fully staffed. The staff displayed adequate training and
knowledge of procedures.
Representatives from Westchester and Orange Counties
successfully demonstrated a shift change of the lead PlOs. The Westchester shift change
took place at 1330 and the Orange County shift change took place at 1230. The second
shift lead PlOs did not arrive until the shift change, and once their replacements were
briefed, the original lead PiOs withdrew from the exercise. Around-the-clock staffing
was demonstrated by presentation of a roster by the State, Rockland County and Putnam
County.
A previous ARCA (JNC 1) from [PNPS Supplement to the PEA Version 2, dated
September 16, 1987 has been corrected and was verified during this exercise.
JNC 3. The objective to demonstrate the ability to alert the public within 10
mile EPZ, and disseminate an initial instructional message, within 15 minutes was not
met. The schedule for sounding the sirens and issuing the first EBS message was agreed
to on the RECS line at 0924. This'decision was rapidly communicated to the County PiOs
in the Joint News Center. The sirens were sounded by 0936, and the Westchester County
lead PIO began reading the EBS message to the EBS station, WABC, at 0939. The station
had been put on standby at 0905. Unfortunately, the WABC staffer who took the 0939
call, which began by advising that an EBS message would be read in two minutes, was
told incorrectly by the News Director that the call could not be aired live or recorded on
that phone line. Consequently, the staffer took the message by writing it in longhand,
twice halting the process to complain about the speed of the dictation, and then typed
the message for broadcast. The actual message was broadcast at 0959, 35 minutes after
the decision was reached.

This Deficiency was corrected and verified by FEMA during the March 29, 1988,
EBS remedial drill (see See. 2.3.2).

JNC 4. The objective to demonstrate the ability to formulate and distribute
appropriate instructions to the public in a timely fashion was partially met. A total of 10
messages were written, approved by the Counties, the State, and coordinated with the
utility. Only the first EBS message was actually called in to WABC with the others being
simulated. Subsequent to the first EBS message, all EBS messages were issued within the
15-minute time frame. Information in EBS messages were usually clear, complete, and
exceptionally well-organized. However, in one instance, protective actions included in
the EBS messages were verified at the time of communication with the Putnam County
EOC rather than verifying with the County Executive after the message was drafted as
specified in the plan. EBS message #5 did not advise people in ERPA #20 to evacuate as
it was supposed to. This mistake was caught and the information was included in EBS #6,
issued 47 minutes later.
EBS messages included information closings about dismissal of schools in Putnam,
Rockland, and Orange Counties.
Information concerning
the early dismissal of
Westchester schools was issued by news release. It may be advisable to mention in the
EBS message how to obtain information on schools. In general, considering the critical
need for coordination, an outstanding job was done by all.
A previous ARCA (Westchester 7) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise. A
previous ARCA (JNC 4) remains uncorrected and requires demonstration at the next
Indian Point exercise.

JNC 5. The objective to demonstrate the ability to brief the media in a clear,
accurate, and timely manner was met. During the exercise, nine press briefings were
held. The lead PIO from each of the four counties and the utility participated in the
earlier press briefings. After the state PIOs arrived, they participated in all subsequent
briefings. Briefings were conducted in an outstanding manner, with earlier events being
summarized, recent protective action recommendations explained, and questions
answered. EBS messages and news releases were distributed in a timely manner. The
ERPA map was used as appropriate, although ERPAs being sheltered or evacuated could
have been shaded to provide status "at a glance" for journalists just arriving at the JNC.

JNC 6. The objective to demonstrate ability to provide advance coordination of
information released was met. Generally, the coordination among county PIOs, state
PIOs, and utility PlOs at the Joint News Center was outstanding. Proper sign-off
procedures were used. County and state PiOs staffed open lines back to their respective
EOCs. EBS messages and news releases were telefaxed or sent via electronic mail back
to the EOCs.
PIOs met before each press briefing to prepare for an orderly and
informative briefing.
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A previous ARCA (JNC 5) from IPNPS Supplement to the PEA Version 2, dated
September 16, 1987 has been corrected and was verified during this exercise.

JNC 7. The objective to demonstrate the ability to establish and operate rumor
control in a coordinated fashion was partially met. The rumor control system was
operated at the JNC in an efficient and effective manner. Rumor control staff answered
telephone inquiries generated by a team of callers. The rumor control staff received all
EBS messages and news releases in a timely manner. They also identified a number of
concerns requiring follow up in accordance with the main purpose of the system. This
rumor control is an internal system. The rumor control telephone number is supplied to
*government and utility offices so that their workers can obtain information to be passed
on to people calling these offices. These workers would also call rumor control to report
unconfirmed or misleading information which comes to their attention.
Based on a
limited number of .test calls placed to county offices, it appears that the rumor control
telephone number was available to appropriate personnel. However, Orange County did
provide the rumor control number in their news release issued at 0848. This is a
deviation from the rumor control policy of not providing the number to the public and
press. If the rumor control number were readily available, the rumor control system
would be quickly flooded with calls and become virtually inoperable.
The media
monitoring part of the rumor control system enables staff to listen to area radio stations
and view television stations to identify erroneous or misleading news stories.
A previous ARCA (JNC 3) from IPNPS Supplement to the PEA Version 2, dated
September 16, 1987 has been corrected and was verified during this exercise.

DEFICIENCY
1.

Description: The initial EBS message would have taken 35 minutes
to air. It is required to be aired in 15 minutes. This occurred
because the staff at WABC did not follow EBS procedures, which
were drafted in 1981 (NUREG-0654, II, E.6). Please note that this
deficiency is a State Deficiency, even though activities occurred
at the JNC and WABC.
Recommendatiou A new plan should be drawn up, including the
current hot line number and all other changes and necessary
information.
The staff at WABC should be given additional
training so that they are aware that in an emergency (1) an EBS
message would be broadcast live over the hot line, and (2) the
message would also be simultaneously recorded.
All staff who
could be on duty during an emergency should be aware of these two
procedures and of where a WABC plan is kept. Several people at
the JNC should be knowledgeable of WABCs procedures, so that
they can guide WABC personnel by telephone, if need be.
Note:

This Deficiency was corrected during the March 29, 1988,
EBS Remedial Drill (see See. 2.3.2).

AREAS REQUIRING CORRECTIVE ACTION
1.

Description: The rumor control number is for internal emergency
workers use, yet Orange County gave it out to the public in a news
release at 0848. If this number is readily available, the rumor
control system would be quickly flooded with calls and become
inoperable (NUREG-0654, 11, G.4.c).
Recommendation:
The rumor control number should not be
provided to the public and all PiOs should be aware of this policy.

2.

Description: EBS message #5 did not advise people in ERPA #20
to evacuate as it was supposed to. This mistake was caught and
the information was included in EBS #6, issued 47 minutes later.
(NUREG-0654, II, G.4.b).
Recommendation:
The content of EBS messages need to be
reviewed and verified by the County Executive after the EBS
message has been drafted and prior to release

3.

Description: Some school information was issued only via news
releases and there was no information on EBS on how to obtain
additional information on schools.
Recommendation: A brief message should be included in the EBS
message on how to obtain information on schools.

AREAS RECOMMENDED FOR IMPROVEMENT
1.

Description: The ERPA map at the JNC was used for briefings and
protective actions were described.
However, ERPAs being
evacuated or sheltered were not depicted on the map.
Recommendation:
Colors or shading should be used so that
evacuated and sheltered ERPAs can be identified at a glance.

2.3.2 EBS Remedial Drill
On March 29, 1988, a remedial drill was conducted to verify correction of the
deficiency identified at the JNC during the March 22nd exercise (see See. 2.3.1). One
objective was designated for demonstration:
*

Demonstrate the ability to disseminate to the public an initial
instructional message coordinated with siren sounding.

These drill guidelines were to be followed during the remedial demonstration:
1.

Sounding of the sirens, at about 1230, will be coordinated
by the
Westchester County EOC.

2.

Westchester County EOC will coordinate with the Westchester
County PIO located at the JNC.

3.

Westchester County PIO will contact WABC radio to put them
on
standby and then to air EBS message.

4.

WABC will air a prerecorded EBS message at direction
Westchester County PIO about 3 minutes after siren sounding.

of

Three federal evaluators from FEMA participated in the
remedial drill with
assignments as follows:
J. O'Sullivan
B. Acerno
L. Biliski

WABC Radio
Westchester County EOC
Joint News Center

The JNC notified station WABC at 1215 and put them on
standby to await
further communications. At 1225 the station received a telephone
call from the JNC
which informed them that the sirens would be sounded (simulated)
at 1230 and the EBS
message should be aired immediately following the siren sounding.
The 1225 telephone
call was not interrupted and contact was maintained between
the JNC and the radio
station for the duration of the siren sounding.
Broadcast of the EBS message was initiated at 1233 and the
message ended at
1234. The activities demonstrated during the remedial drill
were sufficient to correct
the deficiency identified during the March 22, 1988, exercises.

2.4 WESTCHESTER COUNTY, NEW YORK
2.4.1 Westchester County Emergency Operations Center (WEOC)
There were thirteen objectives to be demonstrated by the Westchester County
EOC during this exercise. One objective was not met (See Section 2.3.1, Deficiency 1 and
JNC 3), ten objectives were fully met, and two objectives were partially met.
WEOC 1. The objective to demonstrate the ability to mobilize staff and activate
facilities promptly was met. The Westchester County Warning Point (WP) is located at
the Westchester County Department of Public Safety in Hawthorne and is staffed around
the clock, every day. The WP contains the county Sheriff's communications center,
including the RECS line. The call from the IPNS Reactor Operator with the NUE ECL
was received at 0724 via the RECS line. Messages were copied onto the New York State
Radiological Emergency Data Form and receipt of the message was verified.
In accordance with plan procedures, the County Executive was notified
immediately. His instructions were to have everyone report to the WEOC. Instead of
Attachment 3 [Alert list for Unusual Events],- he directed the desk officer to use the
written call lists contained in Attachments 4 and 5 of Procedure 2. Each of the 34
designated county officials was called immediately with Instructions to report to the
WEOC. Proper communication protocol was used In explaining the exercise situation at
the facility. Several county police off icers who had just reported for roil call assisted the
desk officer. Most of the WEOC staff were reached at home, but others were in transit
to their normal places of employment. For those not contacted directly, messages were
left either with secretaries or on pager systems to immediately contact the WP for
instructions. The notification of all agency representatives proceeded smoothly and was
completed by 0751. The staff responded quickly and the WEOC was declared operational
at 0840.
The call lists used at the WP to notify staff were different from those contained
in the Attachments to Procedure. Names and telephone numbers were different in some
cases, and so were the effective dates of the lists. For example, those lists in Procedure
2 were dated 1/88; those at the WP were dated 12/16/87; and those at the EOC were
dated 03/01/88. Discussions with county representatives clarified the need and reasons
for the frequent list updates. However, it was not clear why the WP, which is the key
position for initial notification, had the oldest list. It must be pointed out, however, that
the discrepancies between lists apparently had no negative impact on the county's ability
to alert and notify the EOC staff., It is recommended that action be taken to ensure the
WP has the current list. Therefore, previous ARCA 1 Westchester County remains
inadequate.
The decision by the County Executive to instruct the staff to report, to the EOC
at the NUE is not identifiled as a standard option in the plan. Mobilization of the full EOC
staff and activation of the EOC only become options at the Alert stage. It is
recommended that if full mobilization of staff and activation of the EOC is the standard
procedure at the NUE, the plan should be revised to reflect this procedure. However, if
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full staffing and activation of the EOC is merely a convenient option during an exercise,
it precludes evaluation of response times and resultsbnly in prepositioning of staff. This
planning issue needs to be addressed in the next submission of the off-site Westchester
County Radiological Emergency Response Plan for evaluation by the RAC.

WEOC 2. The objective to demonstrate the ability to fully staff facilities and
maintain staffing around the clock was met. The WEOC was fully-staffed by 0900. The
organizations represented were in accordance with the plan and were verified with the
sign-in log maintained by the security guard at the EOC entrance. The operations staff
were well trained and knowledgeable of emergency procedures.
Around-the-clock
staffing was demonstrated by presentation of a roster. In addition, most of the agencies
in the operations area were double-staffed. The number of personnel assigned to the
dose assessment area was appropriate and each had a specific assignment.
Each
individual was well-trained and performed his/her respective responsibilities well. The
County Executive demonstrated a shift change through replacement by his deputy for
several hours during the exercise.
A previous ARCA (Westchester 2) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected as a result of the submittal of the January
29, 1988 annual letter of certification and subsequent review by FEMA Region II.
WEOC 3. The objective to demonstrate the ability to make decisions and to
coordinate emergency activities was partially
met. The County executive was clearly in
charge of the EOC and was in control of all county operations. He remained aware of
activities occurring in the county and took responsibility for them. With his command
room staff, he reviewed protective action options based on thorough briefings and made
appropriate and independent decisions. He initiated many of the discussions with the
state and other counties that resulted in decisive actions. In coordination with the
County Civil Defense Director, he conducted periodic briefings to keep the operations
staff up-to-date on the overall emergency response. The County Executive constantly
involved various representatives of county agencies in decision making.
When the WEOC was informed that a sample had been taken for measurement of
airborne radioiodine concentrations by the field monitoring team, they directed the team
to remain at the sampling point. However, the sampling point was located within the
plume, needlessly exposing team members, so the field monitoring team relocated
themselves to an area outside the plume boundary.

WEOC 4. The objective to demonstrate the adequacy of facilities and displays to
support emergency operations was met. The resources and facilities at the WEOC were
adequate for emergency operations. Access to the EOC was restricted by a security
guard. Sign-in procedures were strictly enforced. The WEOC was comprised of four
separate rooms, each supporting a functional group; the Command and Control Room, the
Operations Room, the Communications Room, and the Dose Assessment Room. Each
agency was allocated adequate space, a telephone, and a copy of agency procedures.

However, crowding would have been less of a problem had most agencies not
double-staffed. Status boards were present in each room and were kept up-to-date. The
board in the Communications Room is more correctly referred to as an event log for
actions initiated by the communications team (e.g., siren activation times), and not a
status board, per se.
All necessary and required maps and charts were displayed in each room of the
EOC. For the most part, they were all revised in 1987 and supersede those contained in
the Westchester County plan. This planning issue needs to be addressed in the next
submission of the off-site Westchester County Radiological Emergency Response Plan for
evaluation by the RAC.
Dose assessment facilities were excellent. Sufficient space was devoted to the
dose assessment room, which was capable of being isolated from the rest of the EOC
activities. The displays, charts, maps, and overlays used for tracking the plume were
excellent. The status boards were kept current. Protective action recommendations
were posted on a separate board and kept up-to-date.
A previous ARCA (Westchester 3) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.

WEOC 5. The objective to demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel was partially met. Overall
communications were demonstrated to be excellent. Primary systems were appropriately
backed up. In nearly every case, the primary and secondary systems were utilized during
the exercise. In some cases, even tertiary radio systems were used. Messages were
received, transcribed, duplicated, and distributed efficiently.
The conferencing
capability of the RECS line was used effectively between all key locations. Due to a
brief outage of the RECS line, Westchester County could not be involved in the
discussions regarding protective actions in Putnam County (EBS message #5). Although
involvement of the county was effected by thorough backup systems, these sporadic
outages should be investigated and resolved immediately. The telefax machine operated
well during the exercise. It linked the WEOC with the state, other counties, the EOF,
the JNC, and the Southern District. However, Westchester County did not provide timely
protective action decisions to Dutchess County. For example, at 1415, Dutchess County
requested a status report from Westchester County. At that time, Dutchess County
learned of the protective actions that had been implemented for ERPAs 2, 7, 8, 9 and
10. At 1200, the decision had been made to evacuate ERPAs 2, 7 and 8. Such oversights
can be easily avoided in the future by implementing one of the following remedies: (1)
including Dutchess County on the RECS line; (2) assigning a Westchester Operations
person to provide protective action decisions to Dutchess County; or (3) deploying a
liaison officer from Dutchess County to the Westchester County EOC. This planning
issue needs to be addressed in the next submission of the off-site Westchester County
Radiological Emergency Response Plan for evaluation by the RAC.
Communications between the WEOC and the field monitoring teams were often
interrupted and overridden by other non-exercise related transmissions from other county
agencies using the same radio frequency. The frequency used by the field monitoring
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teams was shared with the County Department of Corrections, Department of Parks,
Department of Public Works, and the digital encoder used to activate the emergency
siren system. While this did not impede the activities of the field monitoring team
during the exercise, this interruption could result in a serious problem if it should remain
uncorrected. This planning issue needs to be addressed in the next submission of the off
site Westchester County Radiological Emergency Response Plan for evaluation by the
RAC.
A previous ARCA (Westchester 29) from IPNPS Supplement to the PEA Version
2, dated September 16, 1987 remains uncorrected and requires demonstration at the next
Indian Point exercise.
WEOC 6. The objective to demonstrate ability to project radiation dosage to the
public via plume exposure, based on plant and field data, and to determine appropriate
protective measures, based on PAGs, available shelter, evacuation time estimates, and
all other appropriate factors was met. All aspects of dose assessment were handled
efficiently and in a professional manner. The number of persons assigned to dose
assessment was optimal. All were well-trained, supervision was excellent, and all
displayed an enthusiasm to demonstrate their capabilities. A person trained in dose
assessment was stationed at the IPNS facility who transmitted dose-related data directly
to the WEOC by telephone. This information was generally received several minutes
before the data was available over RECS. The data were promptly converted into dose
estimates by computer, passed on to the Radiological Officer and posted on the status
boards. These estimates were checked by at least three trained individuals using hand
calculators. The dose assessment group factored in field data to check the calculations.
The Radiological Officer used the data in formulating necessary protective action
recommendations (PARs).
PARs made by IPNS were verified and concurred with by the county dose
assessment group, and were then passed on to the decision makers. Protective actions
were put into effect early, but -were appropriate in view of the developing plant
conditions, meteorological parameters, and populations within sectors projected to be
affected. PARS and dose estimates were continually updated and reevaluated as new
data became available.
The field monitoring team was used to locate, define, and monitor conditions
within the plume. The plume's location and status were monitored effectively and the
data transmissions were recorded promptly.
WEOC 7. The objective to demonstrate the ability to alert the public within the
10-mile EPZ, and disseminate an initial instructional message, within 15 minutes was not
met due to a New York State Deficiency (See Section 2.3.1, Deficiency 1 and JNC .3).
Public alerting was effectively coordinated and demonstrated under the direction of the
County Executive. Protective actions were anticipated and discussed with the Health
Director and other appropriate operations staff. Options were weighed and issues
regarding implementation were resolved. After a county position regarding the need to

implement protective actions was established, coordination with the state and other
counties was accomplished in conference on the executive hotline. Message content,
siren sounding (simulated), and EBS air times were synchronized with each jurisdiction.
All activations of sirens (simulated) and specific air time for all EBS messages
subsequent to EBS message 1 were within the prescribed 15-minute interval from the
decision time. When protective actions were implemented, the decisions were announced
to the operations staff. Each agency with emergency responsibilities was directed to
implement their respective procedures. When received over the facsimile machine, EBS
messages were read to the operations staff. The EBS messages and all news releases
were posted on the bulletin board located at the PIO station.
A previous ARCA (Westchester 6) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected as a result of the submittal of the January
29, 1988 annual letter of certification and subsequent review by FEMA Region II. A
previous ARCA (Westchester 8) from IPNPS Supplement to the PEA Version 2, dated
September 16, 1987 has been corrected and was verified during this exercise.

WEOC 8.
The objective to demonstrate the ability to provide advance
coordination of information released was met. The County PiO worked closely with the
PIO staff at the other jurisdictions. It was observed that all locations (EOCs, EOF, and
JNC) shared information in an efficient and expeditious manner. Information for public
release was coordinated and reviewed with the JNC prior to release. Information was
exchanged by telephone and telecopier. The telecopiers worked very well during this
exercise.
The county provided information for news releases; however, actual
preparation was performed at the JNC. The public instructions were clear and in
accordance with the information supplied to the public in brochures. The ERPAs were
identified by ERPA number and local name. The messages included instructions for
sheltering and evacuation routes.
Information and instructions were repeated,
colectively by jurisdiction, in each subsequent EBS message. It was observed that all
locations (EOCs, EOF, and JNC) shared information in an efficient and expeditious
manner. Press interviews were conducted at the JNC; however, the county was prepared
to handle press inquiries when necessary.

WEOC 9. The objective to demonstrate the organizational ability and resources
necessary to- manage an orderly evacuation of all or part of the plume EPZ was met. At
the Alert ECL, vehicles were dispatched (simulated) to run all potential evacuation
routes to determine the presence of problems or impediments prior to the event of
ordering an evacuation. Units were placed in position at dispatch points in anticipation
of an evacuation. Coordination among several agencies including the Coast Guard, CAP,
and DOT resulted in the simulated closing of the Hudson River, Metro North commuter
line, and air traffic. Representatives from the law enforcement agencies discussed
anticipated traffic densities with the Director and how to effect smooth egress from the
affected ERPAs.
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WEOC 10. The objective to demonstrate the organizational ability to deal with
impediments to evacuation, such as inclement weather or traffic obstruction was met.
A free-play message was introduced-to simulate the insertion of a traffic obstruction.
Discussion between the County Police, State Police, Department of Public Works and
Department of Transportation demonstrated the ability to coordinate activities for
removal of the impediment.
WEOC 11. The objective to demonstrate the organizational ability necessary to
control access to an evacuated area was met. Traffic control points (TCPs) were
promptly ordered with TCPs actually established for Blue C-2 and Red D-2. -Traffic
control points were moved sequentially throughout the exercise to reflect new
conditions, changes in traffic flow, and successfully evacuated ERPAs.
WEOC 12. The objective to demonstrate the ability to supply and administer.KI,
once the decision has been made to do so, was met. Personnel within the dose
assessment group were aware of the procedures regarding the distribution of KI and the
individual responsible for authorizing the administration of KI. Even though the State
determined that radioactive releases from IP-3 were not substantial enough to require
administration of KI, emergency workers were provided KI with their dosimetry before
dispatch to the field. Discussions in the Command Room between the County Executive
and the Commissioner of Health demonstrated an ongoing consideration of the need to
authorize the administration of KI if conditions changed.
*

An adequate supply of KI was available for distribution to emergency workers.
Twenty-five boxes of 100 bottles each (14 tablets per bottle) were available in the Health
Department's storeroom. The KI had an expiration date of August 1987; however- the
date had been extended for one year in a letter from Wallace Laboratories to
Consolidated Edison dated November 9, 1987.
WEOC 13.
The objective to demonstrate the ability to effect an orderly
evacuation of on-site personnel was met. At '1101, Westchester County received a
telephone call from IPNS coordinating activities for the evacuation of all -nonessential
workers. This action involved 200 of the 300 plant workers. Most workers had their own
transportation and were directed to follow signs from the plant. For those employees
without cars, buses would be provided from the plant gate to the reception center. Bus
route #1 was activated at 1130, 29 minutes after the decision to evacuate the plant. In
the even~t essential personnel were evacuated, they were to be transported by bus with
police escort to the alternate EOF.
DEFICIENCIES
There were no Deficiencies observed at the WEOC during this exercise.

AREAS REQUIRNG CORRECTIVE ACTION
1.

Description: When the WEOC was informed that a sample had
been taken for measurement of airborne radio iodine concentrations
by the field monitoring team, they directed the team to remain at
the sampling point. However, the sampling point was located
within the plume, needlessly exposing team members so the field
monitoring team relocated themselves to an area outside the
plume boundary. (NUREG-0654, II, A.1.d, A.2.a).
Recommendation: Individuals responsible for decision making and
the coordination of emergency activities require additional
training in the determining the plume EPZ in order to properly
determine location of field monitoring teams.

2.

Description: The call lists that were used by personnel at the
Westchester County Warning Point to notify the staff listed
different names for some of the positions than the lists contained
In Procedure 2.
Recommendation: The entire set of call lists in the plan at the
County Warning Point should be reviewed and corrected as
necessary.

AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed at the WEOC
during this exercise.
2.4.2 Field Monitoring Teams
met.

All four objectives to be demonstrated by the field monitoring teams were fully

WCFA 2. The objective to demonstrate the ability to mobilize and deploy field
monitoring teams in a timely manner was met. Westchester County activated and
deployed one radiological field monitoring team to collect samples and make field
measurements. The team deployed out of the Westchester County Health Department at
0935 following a thorough briefing on plant and meteorological conditions and individual
assignments. The team used a written check list to verify the required field equipment
and were packed and prepared for rapid deployment.
WCFA 3. The objective to demonstrate appropriate equipment and procedures
for determining ambient radiation levels was met. Team members displayed adequate

skills in the'use of equipment and were familiar with the area, arriving at the various
sampling points within a reasonable amount of "time. Generally, procedures were
followed in the operations of equipment; however, the team. did not use plastic bags to
protect the equipment from contamination while sampling in the plume area. The team
was aware of the importance of taking different measurements from inside and outside
their vehicle while traversing the'plume.
A previous ARCA (Westchester 28) from IPNPS Supplement to the PEA Version
2, dated September 16, 1987 has been corrected and was verified during this exercise.
WCFA 4. Demonstrate appropriate equipment and procedures for measurement
of airborne radloiodine concentrations as low as 107uC!/CC in the presence of noble gas
was met. Air samples were collected using approved procedures and inventoried prior to
transport to a laboratory for further analysis. The air pump used to draw air over the
sample collection cartridge is calibrated on a yearly basis.
WCFA 11. The objective to demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel was met. Communications
between the field monitoring team and the WEOC were established and maintained
during the team's involvement in the exercise.
A radio person with his RACES
equipment was with the team to act as a backup whenever the team was located in a
dead spot in the primary radio system. The communications with the WEOC were
interrupted several times by transmissions from other county agencies using the same
radio frequency. This did not impede the activities of the team during this exercise (See
Sec. 2.4.1, Objective WEOC-5).
A previous ARCA (Westchester 42) from IPNPS Supplement to the PEA Version
2, dated September 16, 1987 has been corrected as a result of the submittal of the
January 29, 1988 annual letter of certification and subsequent review by FEMA Region IL.
DEFICIENCIES

There were no Deficiencies observed in the field monitoring teams.
AREAS REQUIRING CORRECTIVE ACTION

There were no Areas Requiring Corrective
monitoring team.
AREAS RECOMMENDED FOR IMPROVEMENT

1.

Action observed in the field

'

Description: The Westchester County field monitoring team did
not use plastic bags to protect their equipment from possible
contamination while sampling in the plume area.

Recommendation:
Team members should receive additional
training in procedures for reducing the potential spread of
contamination.
2.4.3 Field Activities
All se ven objectives to be demonstrated for field activities were fully met.
WCFA 1. The objective to demonstrate the ability to mobilize staff and activate
facilities promptly was met. A single general population bus route was requested during
the exercise for actual demonstration through a free-play message which was introduced
in the WEOC at 1152. Activation and staffing was initiated at the Hendrick Hudson
School District dispatch point. The transportation manager was knowledgeable in
activation procedures and notified his staff promptly using a written call list. The roster
listed primarily home telephone numbers, but many of the drivers work for the school
district and are readily contacted during working hours. A number of alternate drivers
were also listed.
For the reception center, actual' mobilization and activation was run out of
sequence because school was in session. Notification of staff was accomplished by
following a written call list. Both home and work telephone numbers were included for
each person on the list. Staff were notified at 1330. All participants reported to the
reception center by 1500. The reception center was declared activated at 1545. A
roster representing the second shift was also presented.
WCFA 5. The objective to demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of the plume EPZ was met. An
actual demonstration occurred in the deployment of an evacuation bus for the general
population and for back-up route alerting. Both demonstrations were triggered by the
introduction of free-play messages at the WEOC.
The driver for each general population evacuation route is to obtain an
information packet specific to his route. The packet contains a detailed map of that
route to the reception center, with anl bus stops indicated. The bus driver demonstrated
his knowledge of the route (GP022) and the location of the reception center. The route
was initiated by 1215 and completed at the reception center at 1313. The transportation
manager discussed how maps had been corrected.
Route alerting was initiated when free-play message #4 was introduced at the
EOC at 1232 for an estimated 1300 demonstration. The message indicated that siren #61
had failed to activate. The notification was received by radio at 1250 in Yorktown and
verified by telephone. Due to non-exercise police activity, th? squad car dispatched was
not equipped with a public address system. However, most of the squads are PA
equipped and would be used during a real incident. The'off icer in the squad car
dispatched followed the prescribed route using a route map. The route was driven at the
prescribed pace and the prescripted message was read. The message the officer read was
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complete and included the radio station name and call letters. The officer was
able to
correctly answer questions regarding his responsibilities and demonstrated knowledge
of
his personal dosimetry.
Previous ARCAs (Westchester 36 and 37) from IPNPS Supplement to the PEA
Version 2, dated September 16, 1987 has been corrected and was verified during
this
exercise.

WCFA 6. The objective to demonstrate the organizational ability and resources
necessary to control access to an evacuated area was met. At 1019, a free-play
message
was introduced at the WEOC requesting establishment of TCPs BLUE C-2 and RED
D-2.
Location BLUE C-2 was not observed because the evaluator did not arrive at the
TCP location prior to demonstration.
The officers assigned to that TCP were
interviewed by the evaluator at the county police headquarters, and documentation
was
reviewed. According to the Department log, the New York State Police arrived
at TCP
BLUE C-2 at 1030, set up, and staffed it from 1035 to 1155. The Yorktown Department
of Public Works delivered signs at 1055. Officers were equipped with both dosimeters
and read and recorded the values. They were supplied with KI and were familiar
with KI
procedures. They remained in radio contact with the other TCPs and the WEOC
over the
state police radio.
Interviews with the officers assigned to TCP RED D-2 indicated they received
adequate training to execute their function. They had knowledge of dosimetry
and KI
procedures. They correctly explained the rerouting of traffic, direction of flow,
and the
direction to the reception center. The Cortlandt Department of Public Works
delivered
signs to the TCP at 1049 and dismantled them at 1125.
WCFA 9.
The objective to demonstrate the adequacy of procedures for
registration and radiological monitoring of evacuees was met. Registration, processing,
and radiological monitoring of evacuees and vehicles was conducted in an efficient
and
professional manner. Bilingual signs (English and Spanish) were conspicuously
posted at
key locations. Proper use of signs was demonstrated at the Ardsley Middle School.
All
staff were well-trained. Upon entering the center, the evacuees were immediately
greeted and ushered into the monitoring area.
The procedures for registering and monitoring evacuees began at 1500. The
evacuees were monitored and only their names were recorded to facilitate
rapid
processing.
After monitoring and decontamination, but prior to proceeding to the
congregate care center, additional personal details were obtained.
For the
demonstration, two individuals were responsible for processing and monitoring.
An
additional six monitors were present in the event of a large influx of evacuees.
The total
of eight monitors was sufficient to monitor 20% of the Westchester County
population
within the 10-mile EPZ within 12 hours of arrival, which could be expected to
arrive at
this reception center. This calculation was based upon the demonstrated monitoring
time
of three and one-half minutes per person.
Correct monitoring procedures were
demonstrated and adequate equipment was available. Paper paths directed the
flow of

evacuees. Care was taken to keep contaminated and clean individuals separated. A
separate decontamination area was set aside. If found to be contaminated, the evacuees
were escorted to the locker room where trained individuals assisted the evacuee, issued
new clothes and provided direction to the congregate center. The decontamination area
was fully stocked with the necessary supplies. Provisions for securing and preventing the
spread of contamination from personal belongings were demonstrated.
The decontamination team responsible for the private automobiles performed
very well. Two police officers directed vehicle flow. Two monitors thoroughly checked
each car. In the event a vehicle was found to be contaminated, it was sent to be cleaned
and parked by two other emergency workers. Equipment was also available to monitor
large vehicles (e.g., school buses). During the demonstration, they had the opportunity to
monitor almost twenty vehicles. All participants performed in a professional manner.
Previous ARCAs (Westchester 38, 39, 40 and 43) from IPNPS Supplement to the
PEA Version 2, dated September 16, 1987 have been corrected and were verified during
this exercise.
WCFA 10. The objective to demonstrate the adequacy of facilities for mass care
of evacuees was met. The congregate care center was staffed by personnel from the
Department of Social Services and the ARC. These individuals were experienced and
well prepared for the exercise.
The congregate care center could accommodate
approximately 750 evacuees. Adequate parking, secure storage and sanitary facilities
were available. The center was equipped to accommodate handicapped individuals.
Approximately 200 cots and blankets were available from the local ARC chapter.
However this would not be enough to support the anticipated number of evacuees.
Additional sleeping. accommodations would have to be borrowed from neighboring ARC
chapters, but 36-48 hours would be required to assemble an adequate supply.
in the event of overflow, the Department of Social Services had a list of
additional schools that could be activated. Overflow evacuees wo uld be registered and
seated in the auditorium until buses arrived to transport them to the new location.
WCFA 11. The objective to demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel was met. Communication
capabilities were demonstrated at the reception center, general population bus and
dispatch office.
Two amateur radio stations and numerous telephones were available and
demonstrated to be operational. This capability provided access to any of the emergency
locations. Contact was maintained throughout the exercise with the WEOC and other
locations. The reception center administrator and the PMC coordinator each maintained
communications logs and were in frequent contact with their staff. Several of the
reception center staff were equipped with small headset radios which proved to be very
useful for local communication. Several'of the vehicles were radio-equipped, which
provided additional support for the other field activities.

All buses were equipped with'two-way FM radios. Radio reception was very good
over long distances. Some problems
were encountered in hilly areas, but the drivers were
aware of the problem. When "dead spots" were encountered, the driver
demonstrated the
backup telephone. The dispatcher maintained contact with the drivers
and with the
WEOC throughout the exercise.
WCPA 12. The objective to demonstrate the organizational ability and
resources
necessary to effect an orderly evacuation of schools within the plume
EPZ was met. At
1229 a free-play message was interjected into the WEOC, requesting
a bus be dispatched
from Liberty Lines Transit to evacuate the Blue Mountain Middle
School. The bus was
dispatched from the Liberty Lines garage in Yonkers at 1237. The
bus driver was very
familiar with his route and had no difficulty following it. The driver
wore his emergency
identification badge and was equipped with dosimeters. He read the
dosimeters every
15 minutes and recorded the values each time. The driver was
supplied with I{I and
explained the procedures in depth. Telephone contact with the
dispatch point was
maintained throughout the demonstration. The telephone system
worked well and the
quality of the communications was very good. Upon arrival at the
Blue Mountain Middle
School, the driver simulated evacuation and, notified the dispatcher
that everything was
under control. The driver explained that in the event of a breakdown,
he would notify
the dispatcher and a second bus would be deployed. In fact, the
Liberty Lines bus did
sustain a flat tire at 1315 in Ossining. A relief bus from White Plains
was sent to pick up
the evaluators and complete the route. The evacuation was completed
when the -bus
arrived at Mamaroneck Avenue School (reception center) in White Plains.
DEFICIENCIES
There were no Deficiencies observed for field activities during this exercise.
AREA-REQUIRING CORRECTIVE ACTION
There were no Areas Requiring Corrective Action observed for field
activities
during this exercise.
AREA RECOMMENDED FOR IMPROVEMENT
1.

Description: Approximately 200 cots and blankets were available
from the local ARC chapter, not enough to support the anticipated
number of evacuees. Additional sleeping accommodations would
have to be borrowed from neighbor'ing ARC chapters, but
36-48 hours would be required to assemble an adequate supply.
Recommendation:
An inventory of sleeping accommodations
within the local region should be conducted to determine the
resources available. Formal. agreements should be implemented to
ensure an appropriate number can be procured within 24 hours.

-~~
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2.4.4 Emergency Worker Radiological Exposure Control
Two objectives were demonstrated for Westchester County emergency worker
radiological exposure control during this exercise. One objective was fully met, and one
objective was partially met.
WCFA 7. The objective to demonstrate the ability to continuously monitor and
control emergency worker exposure was partially met. The field monitoring team
members from Westchester County were supplied with the required dosimetry equipment:
0-200 mR and 0-5 R direct-reading dosimeters and a permanent record TLD. The
personnel knew the required frequency at. which to read and record the dosimeter
values. They were also aware of the maximum allowable exposure dosages without
requesting further authorization. The team members were aware of the location of the
decontamination center.
The RACES operator who accompanied the field monitoring team to provide
backup communications was issued the same dosimetry equipment as the field monitoring
team. However, the RACES operator was not aware of the maximum allowable dosages
or who could authorize exposure above the established limits. Additional training is
indicated for those RACES operators 'who will accompany the field monitoring team in
support of Westchester County's operations.'
The police officer assigned to back-up route alerting was familiar with the basic
principles of dosimetry. He had the required dosimeters and was aware of exposure
limits and procedures for reporting.
The police officers assigned to the traffic control point had a low-range
(0-200,mR) and high range (0-5 R) dosimeters and film badges. Instructions and record
charts were issued with the dosimeters. The officers were instructed to read the
dosimeter and record the values every 15 to 30 minutes. They were familiar with the
procedures for reporting the receipt of an excessive radiological dose.
Each bus driver for the general evacuation was provided a kit specific to his
route. Each kit contained the required items and was compared against a checklist. In
general, it appeared the drivers were aware of the proper procedures and usage* of the
equipment. The drivers performed adequate dosimeter checks at the proper time
intervals. In a period of 1.25 hours, the driver checked both dosimeters only 3 times.
The drivers were aware of the need to report their readings and to request instructions.
However, they were not clear on the limits to exposure. It is suggested that the limits to
exposure could be indicated on the checklists or record cards for quick reference.
At the reception center, each PMC monitor had the required equipment in their
respective Emergency Worker kits. PMC personnel wore jump suits and gloves and care
was exercised to prevent cross-contami!nation. All had their direct-reading dosimeters
and TLD badges.
Each recorded their dosimeter readings every 15 minutes. All
individuals were knowledgeable of their respective assignments and roles.
The bus driver for the school evacuation demonstration was equipped with low
(0-200 mR) and high (0-200 R) dosimeters. The driver knew how to read the dosimeters

and record the values. This was done at 15-minutes intervals. He was knowledgeable of
the m -aximum dose allowed without authorization and what to do in the event he received
and excessive dose. He was also aware of the decontamination process.
Previous ARCAs (Westchester 57, 58, 65 and New York State 14) from IPNPS
Supplement to the PEA Version 2, dated September 16, 1987 have been corrected and
were verified during this exercise. ARCA (Westchester 62) has been partially corrected
and is being rewritten to reflect the continuing need for the reading of dosimeters at
proper intervals for general population bus drivers.
WCFA 8. The objective to demonstrate the ability to supply and administer KI,
if the decision has been made to do so was met. Emergency workers were aware of the
procedures regarding the distribution of -K1 and the individual responsible for authorizing
the administration of KI. Even though the State determined that radioactive releases
from IP-3 were not substantial enough to require administration of KI, emergency
workers were provided KI with their dosimetry before dispatch to the field.
The field monitoring team was supplied with a sufficient quantity of KI. A letter
of approval to extend the shelf life of the KI was contained in the field kits. The team
members were aware of who could authorize them to ingest KI.
The police officers assigned to the traffic control point had an adequate supply
of fresh KI. The officers were aware of proper procedures regarding the ingestion of KI
including the required authorization for administration and recording the dosages taken.
The bus drivers for the general evacuation were provided an adequate supply of
KI in their respective kits. The KI had an expiration date of August 1988. They had
received instructions and understood the procedures regarding the use of LU. However,
the drivers' understanding of the authorization process was limited to knowing that they
should take it only upon instructions to do so. It is suggested that refresher training be
provided to give a greater understanding of the overall process.
At the reception center, the need for KI is limited since the facility is not in the
plume exposure pathway. But KI was present in the Emergency Worker kits. The KI was
fresh, with an expiration date of August 1988. The monitors were aware of the proper
procedures regarding when to take KI and the necessary authorization for administration.
The bus driver for the school evacuation demonstration was provided an adequate
supply of LU. The KI had an expiration date of August 1988. He had received
instructions and understood the procedures regarding the use of KI.
DEFICIENCIES
There were no Deficiencies observed in the area of emergency worker exposure
control during this exercise.
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AREAS REQUIRING CORRECTIVE ACTION
1.

Description: The RACES operator was not aware of the maximum
allowable dosages or who could authorize exposure above the
established limits (NUREG-0654, II, K.3.a, K.3.b).
Recommendation: Additional training should be given to those
RACES operators who will likely accompany the field monitoring
team in support of Westchester County's operations.

2.

Description: The bus drivers for the general evacuation were not
clear on the limits to exposure (NUREG-0654, I, K.3.a, K.3.b).
Recommendation:
Additional training should be given, and the
limits to exposure could be indicated on the checklists or record
cards for quick reference.

AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed in the area of
emergency worker exposure control during this exercise.
2.4.5 School Interviews

WCFA 12. The objective to demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within the plume EPZ was met. The
following nine schools in Westchester County were visited and interviews conducted
to
evaluate the degree of preparedness for each school. Listed are the names of the
schools, towns, and the school districts.
1.

Buchanan-Verplank
Elementary School

Hendrick Hudson Central School District

2.

Woodside Elementary School,
Peekskill, NY

Peekskill City School District

3.

Van CortlandtviUe Elementary
School, Peekskill, NY

Lakeland Central School District

4.

Carrie E. Tompkins Elementary
Schools, Croton-on-Hudson, NY

Croton Harmon School District

5.

Crompond Elementary School,
Yorktown Heights, NY

Yorktown Central School District

6.

Claremont Elementary School,
Ossining, NY

Ossining Union Free School District

7.

West Orchard Elementary School,
Chappaqua, NY

Chappaqua Central School District

8.

Todd Elementary School,
Briarcliff Manor, NY

Briarcliff Manor Union Free School
District

9.

French Hill School,
Yorktown, NY

BOCES

At each school either the principal or the superintendent was interviewed.
preselected series of questions was asked at each school by the federal evaluator.

A

The parents of school children are notified of the county's protective action
decisions regarding the closing of schools through news releases. The authorities
interviewed at each of the schools in Westchester County had a good knowledge of the
_.established school emergency procedures. Early dismissal of each of the schools is
implemented upon recommendation from the District Superintendent. A written call
down list is used to make telephone calls to parents. The notification list is developed
and periodically updated, with current home and emergency telephone numbers of
parents, by written request of the schools.
All schools have written procedures and parents are kept informed through school
publications which contain the addresses of the designated relocation centers.
All officials interviewed were familiar with the chain of command that would be
involved during an evacuation. Estimates of evacuation times and procedures were
known.
A previous ARCA (Westchester 68) from IPNPS Supplement to the PEA Version
2, dated September 16, 1987 has been corrected and was verified during the school
interviews.
DEFICIENCIES
There were no Deficiencies observed during the school interviews.
AREAS REQUIRING CORRECTIVE ACTION
There were no Areas Requiring Corrective Action observed during the school
interviews.j

AREAS RECOMMENDED FOR IMPROVEMENT

There were no areas recommended for improvement observed during the school
interviews.
2.4.6 Medical Drill
A medical drill for Westchester County was conducted on March 15, 1988, in
conjunction with the March 22, 1988 exercise.
An individual with simulated
contamination and injuries drove himself Into the Westchester County reception center
to receive treatment. Of the two objectives demonstrated for the Westchester County
medical drill one was fully met, and one was partially met.
WCFA 13. The objective to demonstrate the adequacy of ambulance facilities
and procedures for handling contaminated individuals was met. The individual arrived at
the reception center at 0900 and was treated and monitored by the emergency personnel.
Medical treatment was prompt and monitoring was performed properly. All pertinent
information was recorded and held for later use in treatment of the injured individual.
Personnel at the reception center contacted the Westchester County EOC at 0902 to
inform them of the status of the injured and request the dispatch of an ambulance.
The Greenburgh Police Department ambulance was summoned to the reception
center, arriving at 0913. The ambulance crew provided additional medical treatment
(I.V., oxygen, etc.) and used good procedures to avoid spreading contamination. Prior to
leaving the reception center, the ambulance crew called the Westchester Medical Center
to inform them of their estimated time of arrival and to give the patient's vital signs and
radiological contamination information. The units of contamination transmitted to the
hospital were incorrect; counts per minute were reported instead of mR/hr.
The ambulance arrived at the Westchester County Medical Center at 0930, where
the ambulance and its crew were immediately monitored for radiological contamination.
WCFA 14. The objective to demonstrate the adequacy of hospital facilities and
procedures for handling contaminated individuals was partially met. Upon arrival of the
ambulance at the medical center and following the monitoring procedures, the injured
patient's medical needs were given prompt and appropriate attention. Monitoring was
performed periodically throughout the treatment process and the readings for
contamination and vital sign information were recorded by the nurse-recorder.
Appropriate samples were taken and submitted to thie lab for analysis. The emergency
room was well set up and equipped to treat an injured contaminated patient. The
medical staff generally used proper procedures to avoid the spread of contamination and
demonstrated appropriate medical activities. Patient and staff exit procedures (i.e.,
monitoring, disrobing, bagging contaminated clothing, etc.) were done very effectively.
One minor problem was observed, which involved the use of a sheet under the patient
which caught the saline solution used for decontamination. Unless changed frequently

this could contribute to possible recontamination of the patient and also give misleading
and erroneous radiological readings.

DEFICIENCIES
There were no Deficiencies observed in the Westchester County medical drill.

AREAS REQUIRING CORRECTIVE ACTION
1.

Description: The sheet used under the patient during medical
treatment caught and adsorbed the saline solution used for
decontamination. Unless changed frequently this could contribute
to possible recontamination of the patient and also give misleading
and erroneous radiological readings (NUREG 0654, 11, K.5.b).
Recommendation:
The emergency room staff should receive
training in the proper use of bedding materials in order to limit the
spread of contamination.

2.

Description:.
The units of contamination transmitted to the
hospital were incorrect; counts per minutes were reported instead
of mR/hr. (NUREG-0654, II, L.1)
Recommendation: Ambulance personnel should receive additional
training in recording and reporting radiological information.

AREA RECOMMENDED FOR IMPROVEMENT
There were no. areas recommended for improvement.

2.5 ROCKLAND COUNTY, NEW YORK

2.5.1 Rockland County Emergency Operations Center (REOC)
Twelve objectives were to be demonstrated at the Rockland County EOC. One
objective was not met (See Section 2.3.1, Deficiency 1 and JNC 3), and eleven objectives
were fully met. The REOC is located in the Fire Training Center, Fireman's Memorial
Drive, Pomona, New York.
While the objective to continuously monitor and control emergency worker
exposure was not negotiated for evaluation during the exercise, evaluators assigned to
the REOC made the following observations. To ensure that the REOC (located within the
10 mile EPZ) was protected in the event the plume approached (eight mile radius), each
REOC staff member was issued a TLD. In addition, a high-range dosimeter and a low
range dosimeter were placed at several locations to measure any radiation in the area.
The dosimeters were read hourly until the first release, and then every 15 minutes.
REOC 1. The objective to demonstrate the ability to mobilize staff and activate
facilities promptly was met. The NUE ECL was received by the Rockland County
Warning Point in the Fire Training Center communication room at 0722 via RECS.
Immediately thereafter, the WP staff started calling the agencies and persons specified
in the Emergency Response Team Notification List. All persons on the list were notified
by 0732. This list was consistent with the plan procedures (RCS-4) and had up-to-date
telephone numbers.
The County Director, Office of Emergency Services (CDES)
acknowledged the notification at 0732 and arrived at the REOC in a timely manner. The
director immediately took control of the emergency activities at the WP and the
REOC. The EOC Operations Manager arrived in a timely manner at 0753 at the REOC.
Notification of the Alert ECL was received over the RECS line at 0846.
Additional persons listed in the plan were notified promptly over the status of the Alert
ECL.
The REOC was operational for decision-making, communications, and
implementation of protective actions at 0855.
The WP notification procedures RCS-4 had been revised to incorporate earlier
recommendations. This procedure now states that CDES, Operations Manager, Resource
Coordinator, Dose Assessment Team Leader, Public Information Officer, Operations
Liaison, and Palisades Interstate Parkway (PIP) police are to be notified by the WP staff
after receiving notification of the Unusual Event ECL. This procedure was adequately
followed during the exercise. All of these emergency staff were notified by 0732, within
a few minutes of the initial NUE ECL received on the RECS line at the WP.
A previous ARCA (Rockland 1) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
REOC 2. The objective to demonstrate the ability to fully staff facilities and
maintain staffing around the clock was met.
Shift changes were successfully

demonstrated for the dose assessment team leader and Special Facilities Coordinator. In
both cases, incoming personnel were briefed on the emergency status and the transitions
were made without disrupting operations. All other agencies demonstrated 24-hour
staffing capability by presentation of a roster.
REOC 3. The objective to demonstrate the ability to make decisions and to
coordinate emergency activities was met. The County Executive was clearly in control
of the emergency operations. REOC staff members assembled the information upon
which decisions were made. The County Executive was greatly assisted by the CDES.
The Operations Manager facilitated the dissemination of information and provided the
overall coordination of REOC activities.
To update staff on the emergency situation, staff briefings were conducted
periodically in the operations room.
The information given was accurate and
comprehensive.
A copy of the plan was available for reference. Messages were
transmitted in an accurate and timely manner. Also, messages were properly logged and
were reproduced and distributed effectively for efficient emergency operations. Most
of
the internal messages were recorded on the standard County of Rockland Office
of
Emergency Services, Internal Message Form. However, messages from a few agencies,
including the Sheriff and the ARC, were recorded on the State of New York Division
of
Military and Naval Affairs, Office of Disaster Preparedness, Internal Message Form.
While, the latter form is satisfactory, it is slightly different than the standard county
form. It is recommended that all agencies use the county form.
REOC 4. The objective to demonstrate the adequacy of facilities and displays to
support emergency operations was met. Facilities at the REOC were adequate, with
sufficient space, light, furniture and telephones to support the emergency operations
activities. Noise was adequately controlled in all areas of the REOC. The facility was
also capable of supporting extended 24-hour operations. Backup power was available
for
continued REOC operations in case of a power failure. Access to the REOC area was
properly controlled. The REOC staff made an effective use of these facilities
for
efficient emergency operations.
EOC displays, including maps and status boards, were sufficient. Maps showing
the plume EPZ, siren locations, evacuation routes, relocation centers, traffic control
points, radiological monitoring points, and population by evacuation area were posted and
used effectively.

S

Status boards were located throughout the REOC in the various functional areas
and were updated in a timely manner throughout the exercise. These included the event
status board, ERPA status board, reception center status board, ECL status board,
congregate care center status board, and law enforcement board. The information on
the
status board was complete and accurate. Separate entries were made for every new
or
updated information. This appropriate use of the status board contributed towards
efficient EOC operations.

A previous ARCA (Rockland 4 and 5) from IPNPS Supplement to
the PEA
Version 2, dated September 16, 1987 has been corrected and was verified
during this
exercise.
REOC 5. The objective to demonstrate the ability to communicate with
all
appropriate locations, organizations, and field personnel was met. As
required by the
plan procedures, the communication function was transferred to the
REOC at 0905.
Notifications of the Site Area Emergency ECL, and General Emergency
ECL were
received at 1032 and 1204 respectively, over the RECS telephone
line in the REOC
communication room. The RECS line was used effectively throughout
the exercise.
Beside the RECS line, other REOC communications channels included
RACES, radios,
telefax and commercial telephone lines. All of these communication
systems were
operational and generally functioned well throughout the exercise.
REOC 6. The objective to demonstrate ability to project radiation dosage
to the
public via plume exposure, based on plant and field data, and to determine
appropriate
protective measures, based on PAGs, available shelter, evacuation
time estimates, and
all other appropriate factors was met. The dose assessment staff correctly
performed all
of their assigned functions. Overall, a high state of readiness was demonstrated
by the
staff in protecting the public health and safety of the public.
The dose assessment group had all the needed data to make calculations
of where
the plume was projected to go and had some idea of its isotopic content,
particularly its
iodine to noble gas ratio. Prior to the release of radioactive material,
the dose
assessment staff made several extrapolations in order to develop dose projections.
After
the release starte d, plant status data, e.g., noble gas release rate, was
used to project
off-site dose rates. Based on these projections, recommendations
were made to the
Deputy County Executive. However, this input was not used by the command
and control
in their decision-making process for recommending evacuation and sheltering.
Instead, it
appeared that the command and control used only plant condition information
as their
criteria. It is recommended that the command and control make decisions
based on all
inputs from the various sources.
MIDAS was used as primary system for receiving technical plant data from
the
utility.
For most of the time, MIDAS gave 15-minute updates on plant
and
meteorological conditions. Also available as backup was a telefax
machine. These
systems in combination were used effectively in obtaining the plant
status data on a
timely basis.
There were minor problems for a short period of time with MIDAS, which
was the
primary system for receiving technical plant data from the utility. These
system-related
problems were quickly resolved and the system was restored to transmit
information
every 15 minutes. During the MIDAS breakdown, the back-up telefax
machine was
effectively used. As such, no adverse effect was observed on the efficient
operations of
the REOC. However, it is recommended that MIDAS be tested further
for its reliability.

A previous ARCA (Rockland 3) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been c¢orrected and wis verified during
this exercise.
REOC 7. The objective to demonstrate the ability to alert the public
within the
10-mile EPZ, and disseminate an initial instructional message, within
15 minutes was not
met due to a New York State Deficiency (See Section 2.3.1, Deficiency
1 and JNC 1).
Message content, siren sounding (simulated), and EBS air times were
synchronized with
each jurisdiction. Siren activation (simulated) and specific air time
for all EBS messages
subsequent to EBS message 1 were all within the prescribed 15-minute
interval from the
decision time.
The Rockland County Deputy County Executive actively participated
in the four
county decision reached at 0924 to sound the sirens and transmit
appropriate follow-up
EBS message. The siren was simulated at 0936. This EBS message
was to inform the
public that in Rockland County, all schools and parks had been closed
and children were
being returned home according to their school's early dismissal policy.
In addition, three other EBS messages pertaining to Rockland County
were aired
within 15 minutes of the decision made during the exercise.
Also, as per the plan,
Rockland County staff coordinated its input with Orange, Putnam,
and Westchester
counties via dedicated telephone lines.
REOC 8.
The objective to demonstrate the ability to provide advance
coordination of information* released was met.'
The Deputy County Executive
coordinated the simulated siren activation and the follow-up information
to be released
on EBS with the three counties and the state. , The Rockland County
PIO located at the
REOC provided information for public instructional messages to
the Rockland County
PIO at the JNC. Advance coordination of all EBS instructional
messages took place at
the JNC.
REOC 9. The objective to demonstrate the organizational ability
and resources
necessary to manage an orderly evacuation of all or part of the plume
EPZ was met. The
decision making and coordination to demonstrate the evacuation
of the schools and the
general population was excellent. Evacuation time estimates,
road conditions, and
available transportation resources were properly discussed and
evaluated prior to the
decisions to evacuate. Eight reception centers (one actual) and
two congregate care
centers one actual) were activated. While activating these centers,
among others, the
Department of Social Services effectively coordinated with such key
agencies as schools,
Department of Highways, ARC, RACES, Department of Health,
ambulance, PIO, and
police.
According to the REOC staff, the transportation companies can
now be called
upon on a 24-hour basis on any day. In addition to these transportation
companies, the
county owns several vans and buses equipped to handle mobility-impaired
persons. These
combined vehicle resources are adequate to handle about 70
non-institutionalized,

mobility-impaired persons in Rockland County. The plan procedure DPT-2 has also been
revised to provide a detailed breakdown of committed vehicles equipped with the
wheelchairs. Also provided is the total seating capacity by vehicle type by transportation
company.
The formal school evacuation time estimates have been submitted to FEMA for
review. A letter of agreement with the Rockland County has been received by Peter
Brega, Inc. for providing emergency bus services in the event of a radiological
emergency.
The correction of previous ARCAs (Rockland 11, 38 and 47) from IPNPS
Supplement to the PEA Version 2, dated September 16, 1987 has been verified during this
exercise.
Previous ARCAs (Rockland 66 and 67) from IPNPS Supplement to the PEA
Version 2, dated September 16, 1987 have been corrected as a result of the submittal of
the January 29, 1988 annual letter of certification and subsequent review by FEMA
Region II.

REOC 10. The objective to demonstrate the organizational ability to deal with
impediments to evacuation, such as inclement weather or traffic obstruction was met. A
free play message indicating an impediment to evacuation was introduced in the REOC.
The impediment involved washout of southbound Palisades Interstate Parkway at its
intersection with Route 59. The police quickly analyzed the problem. The solution
resulted in rerouting the traffic to 1-87 and then to Garden State Parkway. The police
also decided not to issue a news release to avoid public confusion. They also simulated
the dispatch of resources to fix the collapsed roadway.
REOC 11. The objective to demonstrate the organizational ability necessary to
control access to an evacuated area was met. In response to a declaration of the Alert
ECL at 0846, Rockland Deputy County Executive ordered all schools and parks to be
closed. By 0935, all parks in Rockland County were closed and secure. Necessary traffic
control points were established by Palisades Interstate Parkway Police in a timely
manner. A free play message was also introduced at the REOC to set up a TCP at Wayne
Avenue and Route 9W (TCP: R-54). After analyzing the situation with the REOC staff,
the sheriff promptly ordered the field personnel to set up the TCP. The TCP was
activated in a timely manner. Also, during the exercise, orders were given to Sheriff
Marine Unit to close Hudson River Jurisdictional Waters to all traffic including
commercial and recreational units. The sheriff also notified HELP and the U.S. Coast
Guard of their actions.

REOC 12. The objective to demonstrate the ability to supply and administer KI,
once the decision has been made to do so was met. Even though the State determined
that radioactive releases from IP-3 were not substantial enough to require administration
of KI, emergency workers were provided KI with their dosimetry before dispatch to the
field.

An adequate supply of fresh (within its expiration date) KI was available at the
REOC. The county dose assessment staff were a-ware of the predetermined projected
dose (25 Rem) which would trigger a decision to administer KI. The emergency staff was
aware of the person who will direct them to take KI. Plant status, release rate data, and
field monitoring results were considered and indicated that sufficient radioiodine was not
released to warrant the use of KI by emergency workers. Specifically, the calculations
showed iodine concentration to be 3.3 R at the site boundary and 0.3 R at 2 miles from
the plant. Based on these calculations, and compared to the field teams air sample data,
a decision was reached not to request permission from the State Health Commissioner to
administer KI to Rockland County emergency workers.
DEFICIENCIES
There were no Deficiencies observed in the operation of the REOC during the
exercise.
AREAS REQUIRING CORRECTIVE ACTION
There were no Areas Requiring Corrective Action observed in the operation of
the REOC during the exercise.
AREAS RECOMMENDED FOR IMPROVEMENT
1.

Description: Most of the internal messages were recorded on the
standard County of Rockland Office of Emergency Services,
Internal Message Form. However, messages from a few agencies,
including the Sheriff and the ARC, were recorded on the State of
New York Division of Military and Naval Affairs, Office of
Disaster Preparedness, Internal Message Form. While, the latter
form is satisfactory, it is slightly different than the standard
county form.
Recommendation: To avoid any confusion, all agencies should use
the standard County of Rockland Office of Emergency Services,
Internal Message Form.

2.

Description:
The
Deputy
County
Executive
made
recommendations based on thZ radiation dosage projections.
However, this input was not used by the command 2and control in
their decision-making process for recommending evacuation and
sheltering. Instead, it appeared that the command and control
used only plant condition information as their criteria.
Recommendation:
The command and control should make
decisions based on all inputs including radiation dosage projections
from the various sources.

3.

Description: Minor problems were observed for a short period of
time with MIDAS, which was used as primary system for receiving
technical plant data from the utility. The system related problems
were quickly resolved and the system was restored to transmit
information every 15 minutes. During the MIDAS breakdown, the
back-up telefax machine was effectively used. While no adverse
effect was observed on the efficient operations of the EOC, it was
obvious that system should be made more reliable.
Recommendation:
MIDAS should be tested further for more
reliable data transmission from the utiity to the REOC. Necessary
follow up actions should be taken to improve the system reliability.

2.5.2 Field Monitoring Teams
The four objectives to be demonstrated by the Rockland County field monitoring
teams were fufly met.
RCFA 2. The objective to demonstrate the ability to mobilize and deploy field
monitoring teams in a timely manner was met. The Field Team Coordinator was
contacted by the Rockland County EOC at 0932 and team members began to arrive at
the dispatch point at 0945. There is a regular system with lists of all personnel and
phone numbers for activation of staff on a 24-hour basis. Team members were an given
initial briefing which addressed the plant conditions and status.
Field kits were
inventoried and equipment checked for operability. The actual equipment present in the
kits reflected the equipment list and instruments had been recently calibrated. Team
members were packed and deployed into the field at 1020; they arrived at their first
sampling location at 1051. Boots and anticontamination suits were not available for the
team members nor were they identified on the equipment list. This equipment should be
included in the equipment inventory for rapid deployment.
RCFA 3. The objective to demonstrate appropriate equipment and procedures
for determining ambient radiation levels was met. In general, the team members were
adequately trained in using the gamma survey meters and air samplers at fixed
locations. The team had no difficulty in locating the monitoring points and took open and
closed window readings at six inches and four feet at locations as directed by their
procedures. The use of plastic bags to enclose and protect the survey instrument probes
was simulated; the team was aware of the need to use the bags. Team members did not
demonstrate proper procedures in taking gamma measurements while traversing the
plume. Some additional training in procedures and basic health physics would be
beneficial.

RCFA 4. The objective to demonstrate appropriate equipment and procedures
for measurement of airborne radioiodine concentrations as low as 10- 7 uCi/CC in the
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presence of noble gas was met. One complete air sample was collected by the team as
they demonstrated their field procedures; the taking of another sample was simulated.
RCFA 10. The objective to' demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel was met. The radio provided in
the vehicle for the team worked well and contact with the dispatcher was maintained
throughout the exercise. No backup system was demonstrated, although the team
members indicated they would use a public telephone if needed. Communication protocol
was good and messages were identified as drill or exercise messages.
DEFICIENCIES

There were no Deficiencies observed for the field monitoring teams.
AREAS REQUIRING CORRECTIVE ACTION

There were no Areas Requiring Corrective Action observed for the field
monitoring teams.
AREAS RECOMMENDED FOR IMPROVEMENT

1.

Description: Boots and anticontamination suits were not available
for the team members nor were they identified on the equipment
list.
Recommendation:
This equipment should be included in the
equipment inventory for rapid deployment.

2.

Description:
Team members did not demonstrate proper
procedures in taking gamma measurements while traversing the
plume.
Recommendation:
Additional training in procedures and basic
health physics should be conducted.

2.5.3 Field Activities
There were six objectives to be demonstrated through Rockland County field
activities. Four objectives were fully met, and two objectives were partially met.
RCPA 1. The objective to demonstrate the ability to mobilize staff and activate
facilities promptly was met. A general population bus route and a school bus route were

requested during the exercise for actual demonstration through a free-play message
which was introduced in the REOC. At 1145, a message was received by the dispatcher
at the Educational Bus Act 11 Transportation Inc. in Spring Valley, New York, from the
REOC requesting that a bus be sent to run a school evacuation route. The bus driver was
dispatched promptly. The reception center facility at the Salvation Army Training
Center in Suffern, New York was activated in a timely manner.
RCFA 5. The objective to demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of the plume EPZ was met. A
bus from the Educational Bus Act II Transportation Inc. in Spring Valley, New York, ran a
general population evacuation route. The bus was dispatched from the garage and ran
evacuation route #8, stopping at the Nanuet Senior High School Reception Center (closed
during the exercise), and terminating the run back at the garage. The bus driver was
familiar with the evacuation route, knew his responsibilities, and was given a detailed
map depicting the evacuation route.
Previous ARCAs (Rockland 36, 37 and 46) from IPNPS Supplement to the PEA
Version 2, dated September 16, 1987 have been corrected and were verified during this
exercise. Previous ARCA (Rockland 55) from IPNPS Supplement to the PEA Version 2,
dated September, 16, 1987 has been corrected as a result of the submittal of the January
29, 1988 annual letter of certification and subsequent review by FEMA Region I1.
RCFA 6. The objective to demonstrate the organizational ability and resources
necessary to control access to an evacuated area was met. One TCP was activated at
the intersection of Wayne Avenue and 9W (R-54). The police officer responding arrived
at the traffic control point at 1040 and was knowledgeable and professional about his
assignment and responsibilities.

RCFA 9.
The objective to demonstrate the adequacy of procedures for
registration and radiological monitoring of evacuees was partially met. Screening of
evacuees was successfully demonstrated at the rear entrance to the reception center
(Salvation Army Training Center).
Buses and private automobiles would discharge
passengers here and the drivers would proceed to the parking areas, where the vehicles
were monitored for contamination. Radiological monitors demonstrated procedures and
equipment used to check vehicles for gross and minor contamination: radiologically
clean vehicles would be directed to the clean parking area, minor contamination would be
removed at this check point, and cars with significant contamination would be impounded
in a special area to await more intensive decontamination. Radiological monitors at the
building entrance were equipped with protective clothing and dosimeters and
demonstrated the first screening of evacuees with geiger counters. They were not aware
of the possible concentration of iodine isotopes in the thyroid and did not perform this
monitoring properly. Revisions should be made to their procedures to include this step in
the monitoring of evacuees.

The radiological monitors present at the reception center were able to monitor
approximately 250 evacuees per hour. This wouldbe sufficient to monitor 20% of the
Rockland County population within the 10-mile EPZ within 12 hours of arrival, which
could be expected to arrive at this reception center.
The set up of the facility was effective for receiving, monitoring and processing
evacuees. Supplies on hand were sufficient for approximately 100 persons but could have
been resupplied from local sources. Individuals entering the facility were registered,
monitored, and decontaminated, if necessary. Separate shower and locker facilities were
provided for men and women who required decontamination. Men and women were
available to perform monitoring following the showering of the evacuees. Clean
disposable paper coveralls were provided for those whose clothing was contaminated.
Waste receptacles were available for isolating and disposing of contaminated clothing.
Final monitoring checks were made at the exits of the rooms where decontamination was
performed and persons who were clean received a green card, allowing them to proceed
freely through the unrestricted areas of the reception center. Green cards were also
issued to those evacuees who were not contaminated upon. arrival at the facility.
Previous ARCAs (Rockland 31, 32, 33 and 35) from IPNPS Supplement to the PEA
Version 2, dated September 16, 1987 have been cQrrected and were verified during this
exercise.
RCFA 10. The objective to demonstrate the ability to communicate with all
appropriate locations, organizations, and field personn el was partially met. The bus used
for general population evacuation was equipped with a radio for communications with the
bus dispatcher. Proper radio protocol was used and no dead spots were encountered.
The only communication system available at the reception center consisted of
one pay telephone in a remote corridor. This arrangement is inadequate given the nature
of the reception operations. Several telephone lines should be available for use by the
emergency workers.
A radio backup which could communicate with the REOC,
hospital/ambulance net, and bus dispatcher would also improve capabilities.
Additionally, the evacuees should have access to pay telephones for their personal use.
The school bus driver maintained radio contact with the dispatcher at the bus
garage and relayed the arrival time at the school and reception center. The quality of
the radio reception diminished as the bus approached the drop-off point (the reception
center); as the bus got closer to the garage on the return trip, radio reception improved.
Communications were maintained between the police officer at the TCP and his
dispatcher via the police radio.
A previous ARCA (Rockland 43) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
RCFA 11. The objective to demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within the plume EPZ was met. The

bus driver was issued a dosimetry kit and a map of the designated route and was
dispatched at 1153. The route designated for demonstration included pickup of children
(simulated) from the Thiells Elementary School in Thiells, New York. The driver
displayed a good knowledge of the roads and the route assigned. The bus arrived at the
school at 1220, simulated picking up students, and drove to the Orange Community
College, which is the reception center specified on this evacuation route, arriving there
at 1315.
A previous ARCA (Rockland 45) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
DEFICIENCIES
There were no Deficiencies observed for Rockland County field activities during
this exercise.
AREAS REQUIRING CORRECTIVE ACTION
1.

Description:
Personnel, performing radiological monitoring of
evacuees at the reception center were not aware of the possible
concentration of iodine isotopes in the thyroid and did not perform
this monitoring properly (NUREG-0654, 11, J.12).
Recommendation: Training should be provided and revisions made
to their procedures to include this step in the monitoring of
evacuees.

2.

Description: The only communication system available at the
reception center consisted of one pay telephone. This arrangement
is inadequate given the nature of the reception operations
(NUREG-0654, II, F).
Recommendation: Several telephone lines should be available for
use by the emergency workers. A radio backup which could
communicate with the county EOC, hospital/ambulance net, and
bus dispatcher, would also improve capabilities.

AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed for Rockland
County field activities during this exercise.

2.5.4 Emergency Worker Radiological Exposure Control
Two objectives were demonstrated for Rockland County emergency worker
radiological exposure control during this exercise. One objective was fully met, and one
objective was partially met.
RCFA 7. The objective to demonstrate the ability to continuously monitor and
control emergency worker exposure was partially met. Team members had adequate
dosimetry; pocket dosimeters were read regularly and reported to the dispatcher.
Dosimeters were zeroed when issued and readings were recorded on written forms. All
team members had TLDs supplied to them with the pocket dosimeters.
Bus drivers on the general population evacuation routes were equipped with
dosimeters (0-5 R and 0-200 R), a TLD, and record-keeping cards. Over 50 dosimeter
kits were available at the bus dispatcher's office. There was a liaison assigned to the bus
dispatcher who distributed dosimetry as wel as maps to the bus drivers. All of the
dosimeters were properly set at zero. The bus driver used during this exercise was
familiar with the procedures for properly using the dosimeters. Readings were made
every 30 minutes (or sooner if any radiation were encountered while driving the route)
and logged on the record card. The driver was aware that if his reading was 1 R he
should notify the dispatcher and await instructions and that if his reading was 3 R or
larger he should leave the area immediately. Bus drivers should be advised by dispatcher
of areas which maybe affected by a release and also made aware of the importance of
keeping bus windows closed if radiation were encountered during a run.
The police officer responding to the TCP demonstrated at this exercise was
equipped with both high and low range dosimeters. This dosimetry was ready for use and
properly worked. The officer had been trained in emergency worker exposure control and
demonstrated good knowledge of dosimetry use, exposure limits and how authorization
would be received to exceed these limits if necessary.
Previous ARCAs (Rockland 56, 57, 58, 61, 62 and 63) from IPNPS Supplement to
the PEA Version 2, dated September 16, 1987 have been corrected and were verified
during this exercise.
RCFA 8. The objective to demonstrate the ability to supply and administer KI, if
the decision has been made to do so was met. Emergency workers were aware of the
procedures regarding the distribution of KI and the individual responsible for authorizing
the administration of Kl. Even though the State determined that radioactive releases
from IP-3 were not substantial enough to require administration of KI, emergency
workers were provided KI with their dosimetry before dispatch to the field.
Field monitoring team members had KI in their kits, were familiar with the
procedures for its use, and knew that authorization was required before ingestion.
KI was issued to the bus drivers conducting general population evacuation and
school evacuation. They were aware that authorization for its use would come from the
county EOC via his dispatcher.

The officeer responding to the traffice control point was aware that the procedure
for his use of the KI issued to him required authorization from his supervisor.
A previous ARCA (Rockland 60) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
DEFICIENCIES
There were no Deficiencies observed for Rockland County emergency. worker
radiological exposure control during this exercise.
AREAS REQUIRING CORRECTIVE ACTION
1.

Description: Bus drivers of general population routes were not
aware of several items which could affect exposure themselves or
the passengers:
" Information on the areas along the evacuation routes which
may be affected by a release were not transmitted to the
driver by the dispatcher.
" Reading of dosimetry every 15 minutes
" Importance of keeping bus windows closed if radiation were
encountered during a run (NUREG-0654, II, K.3.b).
Recommendation:
Bus drivers and dispatcher should receive
training in ways of reducing potential exposure from a release.

AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed for Rockland
County emergency worker radiological exposure control during this exercise.
2.5.5 School Interviews
RCFA 12. The objective to demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within the plume EPZ was partially
met. Five schools in Rockland County were visited and interviews conducted to evaluate
the degree of preparedness for each school. Listed are the names of the schools, towns,
and the school district:
1.

Congers Elementary School,
Congers, NY

Clarkstown Central School District

2.

Colton Elementary School,
Spring Valley, NY

East Ramapo Central School District

3.

Neary Elementary School,
Haverstraw, NY

North Rockland Central School District

4.

Liberty Elementary School,
Valley Cottage, NY

Nyack Public School District

5.

Robin Hill School (private),
Suffern, NY

Ramapo School District

At each school either the principal or the superintendent was interviewed.
preselected series of questions was asked at each school by the federal evaluator.

A

The parents of school children are notified of the county's protective
action
decisions regarding the closing of schools through EBS. The authorities
interviewed at
each of the schools in Rockland County, with the exception of the Congers
Elementary
School, had a good knowledge of the established school emergency procedures.
Early
dismissal of each of the schools is implemented upon recommendation from
the District
Superintendent. A written call-down list is used to make telephone calls to
parents. The
notification list is developed and periodically updated, with current home and
emergency
telephone numbers of parents, by written request of the schools.
All 'Schools have written procedures and parents were kept informed through
school publications which contain the addresses of the designated relocation
centers.
Officials at all of the schools except Congers Elementary School were familiar
with the chain of command that would be Involved during an evacuation.
Estimates of
evacuation times and procedures were known.
The principal of the Congers Elementary School was not aware of any emergency
planning provisions at the school. Such things as locations of relocation
centers,
evacuation procedures, 'evacuation time estimates, and a general knowledge
of
emergency preparedness were not available. It is recommended that, if
emergency
procedures are not available, they be prepared and that the officials of the
Congers
Elementary School receive appropriate training.
DEFICIENCIES
There were no Deficiencies observed during the Rockland County
school
interviews.
AREAS REQUIRING CORRECTIVE ACTION
1.

Description: The principal of the Congers Elementary School was
not aware of any emergency planning provisions at the school. The

locations of relocation centers, evacuation procedures, evacuation
time estimates and a general knowledge of _emergency
preparedness were not known or available (NUREG-0654, II, J.9,
J.1O.g).
Recommendation: If emergency procedures are not available, they
should be prepared and the officials of the Congers Elementary
School should .receive appropriate training -in emergency
preparedness.
AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed during the
Rockland County school interviews.

2.6 ORANGE COUNTY, NEW YORK

2.6.1 Orange County Emergency Operations Center (OEOC)
Twelve objectives were to be demonstrated
at the Orange County EOC. One
objective was not met (See Section 2.3.1, Deficiency 1 and JNC 3), ten objectives
were
fully met, and one objective was partially met.

OEOC 1. The objective to demonstrate the ability to mobilize staff and activate
facilities promptly was met. Activation of the Orange County emergency
response
organization was initiated upon receipt of notification of the Alert ECL via the
RECS
telephone at the WP at approximately 0845. The communications officer at
the WP
completed Part I of the New York State Radiological Emergency Data Form
and then
notified the County Assistant Director of the Emergency Management
Office
(CADEMO), who began mobilization of his staff. The CADEMO had Community
Alert
Network in Schenectady, New York, a contractor, notify key staff members
using its
automatic telephone dialing system.
Based on teletype verification received at the
OEOC, the contractor verified that primary notification of key staff had been completed
by 0857. The OEOC was operational at 0930.
Personnel from the U.S. Military Academy have attended training provided by
Orange County and were very knowledgeable about how notification is received
by tone
alert radio and how to receive and record information on the New York
State
Radiological Emergency Data Form. The U.S. Military Academy has a RECS drop
line.
A previous ARCA (Orange 48).from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.

OEOC 2. The objective to demonstrate the ability to fully staff facilities and
maintain staffing airound the clock was met. A roster designating first and second
shift
personnel for each of the primary Orange County response agencies was presented.
An
actual shift change was demonstrated for the decision-making function when the
County
Executive delegated his responsibilities to the Assistant County Executive.
The
Assistant County Executive was properly briefed by the County Executive
and the
CADEMO prior to assuming his responsibilities.

OEOC 3. The objective to demonstrate the ability to make decisions and to
coordinate emergency activities was met.
The CADEMO was responsible for
management of the OEOC and was actively involved in the direction and control
of
Orange County activities. The County Executive or his designee, the Assistant
County
Executive, actively participated in discussions, and was the county decision-maker.
When protective action recommendations for evacuation were received from the
EOF,
the ability to make emergency action decisions was evaluated. Coordination of technical
assessment, decision-making, and the consideration of population evacuation
time

estimates, meteorological conditions, and other factors were outstanding. The CADEMO
demonstrated exceptionally good understanding of the factors to be integrated into the
decision-making process. He involved the County Commissioner of Health and the
accident assessment, highways, and school representatives in considering protective
actions that were discussed in detail by key individuals with the County Executive. The
decision was made not to follow the utility's evacuation recommendation, but rather only
to keep school children in schools. This and other decisions were based appropriately on
technical assessment of the situation and on careful consideration of all factors
necessary to protect the health and safety of the public.
Rockland and Orange counties share ERPAs 39 and 40. In a previous exercise,
confusion caused by lack of coordination between the County Executives in making
protective action recommendations for these ERPAs resulted in an ARCA. The counties
have revised their plans to address this problem. The Rockland County Executive decides
which response options are to be implemented in ERPAs 39 and 40; the CADEMO
implements the response options for all Orange County ERPAs (including 39 and 40) by
coordinating activities for all supporting county agencies.
A previous ARCA (Orange 4) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
OEOC 4. The objective to demonstrate the adequacy of facilities and displays to
support emergency operations was met. The QEOC is located in the County Government
Center in Goshen. It includes four main rooms: the Operations Room, where county
agency and support organization representatives had their work places; the Accident
Assessment Room; the Command Room, which included the public information function;
and the Communications Room, with the communications staff that manned radio
systems. The facilities are quite adequate and have cots, showers, blankets, backup
power, and other supplies to accommodate extended operations. The operations room has
the appropriate status boards, maps, and charts. The accident assessment room has
additional maps, boards, and charts relevant to accident assessment. Also, there are
strategically placed TV monitors with ECLs and response actions. All these displays
were kept current. Access to the QEOC was controlled by a uniformed officer. Sign-in
sheets recorded arrival and departure times of emergency staff.
A previous ARCA (Orange 1) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
OEOC 5. The objective to demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel was met. A number of the
communications systems available at the EOC were used effectively and without
prob lems. RECS, an unswitched (dedicated) telephone circuit, was used throughout the
exercise to receive plant status and protective action recommendations from the control
room at IPNS or from the EOF. There are RECS stations at the WP, where the NUE ECL
was received, and in the Accident Assessment Room; the RECS line is also monitored in
the Command Room.
The Executive Hotline Emergency Communications System,
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another dedicated telephone circuit that links the Command
Rooms of the SEOC and four
county EOCs, was used to confer with the ,other,,plume
FPZ counties and the State to
coordinate protective actions.- Radio systems were
used to communicate with field
workers from the Sheriff's Department and the Department
of Public Works. The Field
Team Coordinator maintained radio contact with the
field monitoring team and proper
radio protocol was observed. County Orange Volunteer
Emergency Radio Service
(COVERS) monitored emergency radio communications
and provided backup capabilities.
The OEOC is equipped with two new telecopiers. One,
located in the Command
Room, is linked with the JNC and was used to receive
hard copies of all EBS messages
and those news releases that originated in the OEOC.
The other telecopier, located in
the Accident Assessment Room, was used to receive
hard copies of the complete NYS
Radiological Emergency Data Forms from the EOF.
These telecopiers provided prompt
transmission of messages. This corrects an ARCA resulting
from delays in transmission
of messages from the JNC when an older telecopier was
used in a prior exercise. The
work places of county agency and support organization
representatives in the Operations
Room are equipped with commercial telephones.
In operation was a light on each
telephone in the Operations Room that flashes when the
telephone rings.
A previous ARCA (Orange 2) from IPNPS Supplement
to the PEA Version 2,
dated September 16, 1987 has been corrected and was
verified during this exercise.
OEOC 6. The objective to demonstrate the ability to
project radiation dosage to
the public via plume exposure, based on plant and
field data, and to determine
appropriate protective measures, based on PAGs, available
shelter, evacuation time
estimates, and all other appropriate factors was met.
The dose assessor gave an
excellent demonstration of the ability to calculate
dose projections.
The Nuclear
Facility Operators provided meteorological, data via
MIDAS.
The dose projection
calculations were made for in-plant monitor data and
for plant release data and were
compared to field monitoring team data from Westchester,
Rockland, and Orange
counties. Radiological monitoring data was used in dose
projection calculations. Dose
projection calculations were cross checked with the
EOF, SEOC, and Westchester
County. These calculations could be made by use of the
MIDAS computer or with use of
hand-held calculators. Because the MIDAS computer could
not be used simultaneously as
an emergency status display monitor and as a computer,
and because the accident
assessment team chose to use It as a rapid means of
providing emergency information
updates to the EOC staff, the hand-held calculator was
used for dose projections. The
field monitoring teams were able to provide information
that confirmed the limited
plume contact with Orange County. The county's decisions
about protective actions were
based soundly upon available information about plant
status, current and projected
meteorological conditions, evacuation times, and available
shelter.
A previous ARCA (Orange 3) from IPNPS Supplement
to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified
during this exercise.

OEOC 7. The objective to demonstrate the ability to alert the public within the
10-mile EPZ, and disseminate an initial instructional message, within 15 minutes was not
met due to a New York State Deficiency (See Section 2.3.1, Deficiency 1 and JNC 1).
Message content, siren sounding (simulated), and EBS air times were synchronized with
each jurisdiction. Siren activation (simulated) and specific air time for all EBS messages
subsequent to EBS message 1 were all within the prescribed 15-minute interval from the
decision time.
The County Executives of the four counties within the 10-mile EPZ conferred via
the Executive Hotline telephone and jointly decided at 0924 to sound the sirens at 0936
and to broadcast an initial EBS message. In Orange County, sounding of the sirens was
simulated at the specified time.
A free play message that a siren had failed to sound, causing simulated
deployment of route alerting, was interjected at 1211. The Sheriff's representative at
the OEOC responded promptly. He consulted a document on his table that contains
schematic diagrams of the routes to be run for each siren that fails. At 1219, he called
the Sheriff's Office to instruct that a vehicle be dispatched and he gave the route to be
run. Sheriff's deputies and other police and fire personnel who may do route alerting
carry wallet-sized cards with the message to be given.
OEOC 8.
The objective to demonstrate the ability to provide advance
coordination of information released was partially met. The PIO at the OEOC worked
with the County Executive, or his designee, to develop Orange County's input into EBS
messages and Orange County news releases. This information was then relayed by a PIO
at the OEOC to Orange County's PIO at the JNC. Hard copies of completed EBS
messages and the six Orange County news releases were transmitted promptly via
telecopier to the OEOC. These six news releases contained appropriate information and
were timely.
Information regarding the closing of parks and later the evacuation of ERPAs 39
and 40, which are shared by Orange and Rockland counties, was properly coordinated
during the decision-making conferences via the Executive Hotline telephone. There was
proper coordination, so that the first Orange County news release was consistent with
the first EBS message regarding closing of parks In ERPAs 39 and 40. The EBS messages
that advised the evacuation of ERPAs 39 and 40 were confusing, however. They state
that the Rockland Deputy County Executive advises residents in ERPAs 39 and 40 in
Rockland County to evacuate. EBS messages 3 and 4 go on to state that no action was
required by residents of Orange County. Subsequent EBS messages do not mention
Orange County. These EBS messages imply that the few Orange County residents in
ERPAs 39 and 40 are not advised to evacuate. This implication is not In accord with the
intent of the recent changes in the counties' procedures that authorize the Rockland
County Executive to make protective action decisions for all of ERPAs 39 and 40. The
decision form used at the JNC does not show ERPA 39 as being partly in Orange County.
Emergency information brochures distributed to Orange County residents refer to
decisions of "county emergency officials." To be consistent with these brochures, it is
advisable that EBS messages note that the Orange County Executive concurs with or
endorses the Rockland County Executive's recommendations.
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OEOC 9. The objective to demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of the plume EPZ was met. The
CADEMO, with key staff support as needed, demonstrated excellent skills in analyzing
situations presented by the exercise and in suggesting appropriate protective actions to
the County Executive. The CADEMO also demonstrated ability in.instructing agency
representatives on the action required of their respective agencies.
In an earlier exercise, an ARCA resulted from a bus driver not being aware of
the nature of the handicap conditions of the non-institutionalized mobility impaired. A
listing of the handicap for non-institutionalized mobility-impaired individuals to be
evacuated was used in discussions by the CADEMO during the simulation of a mobility
impaired evacuation. This information would be available to drivers responsible for
evacuation of the transit-dependent.
A previous ARCA (Orange 28) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
OEOC 10. The objective to demonstrate the organizational ability to deal with
impediments to evacuation, such as inclement weather or traffic obstruction was met.
At 1503, a free play message was Interjected that northbound U.S. Route 9W was blocked
by a fallen tree at the intersection with Seven Lakes Drive. It called for a discussion in
the OEOC. The CADEMO notified the Commissioner of Public Works of the problem,
who initiated discussions with affected agencies and simulated dispatch of appropriate
vehicles.
According to the Commissioner, Orange County has sufficient resources
(personnel and vehicles) to deal with snow, wrecked vehicles, and other road
impediments.

OEOC 11. The objective to demonstr'ate the organizational ability necessary to
control access to an evacuated area was met. At 1000, a free play message was
interjected to set up a traffic control point at the intersection of U.S. Routes 6 and 9W.
The Commissioner of Public Works and the Sheriff's representative responded promptly
to have barricades and a Sheriff's deputy, respectively, dispatched to that location. At
1221, the Sheriff's representative responded to a request from Westchester County to
close the Bear Mountain Bridge.
OCEOC 12. The objective to demonstrate the ability to supply and administer
KI, once the decision has been made to do so, was met. Even though the State
determined that radioactive releases from IP-3 were not substantial enough to require
administration of KI, emergency workers were provided KI with their dosimetry before
dispatch to the field.
There were adequate supplies of KI at the OEOC.
Administering KI was
considered during discussions of protective actions; however, the decision not to do so
was easily made because the scenario did not call for an iodine release that would require
administration of KI.

The Thayer Hotel now has the standard emergency information poster posted
near the registration desk.
A previous ARCA (Orange 49) from IPSPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.

DEFICIENCIES
There were no Deficiencies observed at the Orange County EOC.

AREAS REQUIRING CORRECTIVE ACTION
1.

Description: Orange County and Rockland County share ERPAs 39
and 40. The counties reached an accord that the Rockland County
Executive, or designee, will make protective action decisions for
the entire area in these ERPAs. In view of this accord, EBS
messages advising evacuation of ERPAs 39 and 40 created the
opportunity for confusion as to whether Orange County residents in
these ERPAs should evacuate. The EBS messages stated that
Rockland County residents in these ERPAs are advised to evacuate
by the Deputy Rockland County Executive and were either silent
as to Orange County or stated that Orange County residents were
not required to take any action (NUREG-0654, II, E.7).
Recommendation: The Orange, County PIOs should be trained to
ensure that EBS messages concerning ERPAs 39 and 40 that advise
Rockland County residents should also advise Orange County
residents. In addition, because Orange County residents relate to
advice of Orange County emergency officials, these messages
should also state that Orange County emergency officials concur
with the advice of the Rockland County officials.

AREAS RECOMMENDED FOR IMPROVEMENT
There were no areas recommended for improvement observed at the Orange
County EOC.

2.6.2 Field Monitoring Teams
The four objectives to be demonstrated by the Orange County field monitori'ng
teams were fully met.

OCFA 2. The objective to demonstrate the ability to mobilize and deploy field
monitoring teams in a timely manner was met. The two members of the field monitoring

team were alerted at home by receipt of a telephone call at approximately 0830. They
arrived at the EOC at 0916 and 0919. They were the primary team on the roster, which
is kept at the EOC and at the County Warning Point. They checked the equipment lists
for each case of equipment and operationally checked radiological instruments. They
were dispatched at 1015 and arrived at their assigned location in the field at
approximately 1056.

OCFA 3. The objective to demonstrate appropriate equipment and procedures
for determining ambient radiation levels was met. The monitoring team had the required
instruments that were properly calibrated, operations manuals, check sources and spare
batteries. They demonstrated correct use of their instruments and monitoring skills.
They were well-trained, having received 1-2 hour refresher courses monthly from power
plant instructors and state and local government personnel. They used a suitable pickup
truck. Both monitors were veteran volunteers who. have maintained a high degree of
interest and enthusiasm for radiological field monitoring.

OCFA 4. The objective to demonstrate appropriate equipment and procedures
for measurement of airborne radloiodine concentrations as low as 10-7 uCi/CC in the
presence of noble was met. The field monitors followed the written procedures step-by
step, used proper techniques, and had excellent equipment. The air sampler was kept at
a steady appropriate flow rate. Sample collection times were measured with a stop
watch. The plastic filter envelopes were properly labeled.

OCFA 11. The objective to demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel was met.
Clear radio
communications were established and maintained between the OEOC and the radiological
field monitoring team via the Local Government Radio Network.

DEFICIENCIES

There were no Deficiencies observed for Orange County' radiological field
monitoring teams during this exercise.

AREAS REQUIRING CORRECTIVE ACTION

There were no Areas Requiring Corrective Action observed for Orange County
radiological field monitoring teams during this exercise.
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AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed for Orange
County radiological field monitoring teams during this exercise.

2.6.3 Field Activities
The seven objectives to be demonstrated in Orange County field activities were
fully met.
OCFA 1. The objective to demonstrate the ability to mobilize staff and -activate
facilities promptly was met. Staff and equipment at West Point Tours (WPT) were
promptly mobilized following. a telephone call at 0915 from the Orange County EOC. Bus
drivers were called by dispatchers who used a current list; some reported in as directed,
*to be on standby at the WPT base. WPT notified other bus companies as called for in
Orange County procedures. Bosch, a bus company with emergency responsibilities for
school evacuation, was notified by WPT throughout the exercise in a timely manner.
Bosch was notified by WPT to run a school bus from Sacred Heart School approximately
one minute (at 1256) after WPT received the call from the EOC. Bosch began the route
at 1314.
The Temple Hill School reception center was activated at 1130 by a call to the
Reception Center Supervisor who, in turn, called his staff. The reception center was
operational by 1330. Staff members reported from the ARC, the police, and the
following county departments: Social Services, Aging, Mental Health, and Public Works.
Representatives from the Sheriff's Office would normally be present; however, because
of an incident at the county jail, their responsibilities, e.g., monitoring, were assumed by
others. The call to activate the congregate care center at the North Jr. High School in
Newburgh was received by the ARC. supervisor at approximately 1330. In accordance
with the exercise objectives, the congregate center was staffed by 1530 with three ARC
workers.
OCFA 5. The objective to demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of the plume EPZ was met. A
general population evacuation route (#132) was run by WPT in response to a free play
message interjected at 1210. Each of the WPT evacuation route bus drivers is trained to
be familiar with all evacuation routes for which WPT is responsible. Before departing, a
bus driver is given a briefing (about the route and the location of the reception center)
and a schematic strip map with this information and with geographical landmarks. The
well trained bus driver that drove #132 knew the bus route and potential evacuee
locations. The driver began the bus route at 1238 and, driving at normal speeds, arrived
at the Temple Hill School reception center at 1310.
OCPA 6. The objectiv. to demonstrate the organizational ability and resources
necessary to control access to an evacuated ares.,was met. At 1034, a Sheriff's deputy
arrived at the intersection of U.S. Routes 6 and 9W (the Bear Mountain Traffic Circle) in
response to a call received at the Sheriff's Office out of sequence at approximately
1005. At 1044, two Public Works trucks arrived with barricades and signs. The deputy
was familiar with evacuation routes and reception center locations, but could not
establish specific traffic restrictions because the demonstration was out of sequence and
initiating free play message did not specify which ERPAs were being evacuated.

.OCFA 9. The objective to demonstrate the adequacy of procedures for
registration and radiological monitoring of evacuees was met. The reception
center was
set up adequately with an appropriate configuration of furniture and separate
pathways
for uncontaminated and contaminated evacuees. Immediately upon entrance,
an evacuee
is monitored for radioactive contamination. This was done in an average
time of 90
seconds per individual. There is a roster of ten (2 teams of 5 persons
per
shif
t) to do
radiological monitoring. 'This complement is sufficient to monitor
20% of Orange
County's population within the 10-mile EPZ within 12 hours of arrival,
which could be
expected to arrive at this reception center. There was appropriate provision
for storage
of the personal effects of contaminated individuals and the staff
was knowledgeable
about personal decontamination procedures. Wheel chair ramps have
been installed and
the staff was sensitive to the needs of a "handicapped" evacuee who presented
himself.
The Temple Hill School reception center encompasses a multiplicity of activities,
involving set-up of furniture and equipment, registration, radiological
monitoring and
decontamination, storage of personnel effects, waiting for transportation,
and support
requirements and equipment for extended operation. There is only
a general set of
procedures available and it does not cover in detail all of the organization,
staff
responsibilities, equipment, supplies, configurations, etc., needed
for the above
activities. It is recommended that a standard operating procedure,
specific to the
Temple Hill School but based on a format common to all reception centers,
be prepared.
This standard operating procedure should cover the mission of the
facility, provide
detailed procedures on organization, physical layout, and equipment, and
delineate staff
responsibilities for all of the activities of the reception center. Its
availability would
enhance operations, and it would serve as a guide for replacement personnel
who may
have to serve at the center on short notice. This planning Issue needs
to be addressed in
the next submission of the off-site Orange County Radiological Emergency
Response
Plan for evaluation by the RAjC.
Previous ARCA (Orange 29 and 31) from IPNPS Supplement
Version 2, dated September 16, 1987 have been corrected and were verifiedto the PEA
during this
exercise.
OCPA 10. The objective to demonstrate the adequacy of facilities for
mass care
of evacuees was met. North Jr. High School In Newburgh was activated
as a congregate
care center for this exercise. It is a large, well equipped facility in which
approximately
1,000 evacuees can be housed, fed, and cared for. The ARC shelter manager
had a major
portion of the lower level of the building set up as a congregate
care center. It
comprised 2 gymnasiums, a cafeteria, showers and toilets, a shelter
manager's office,
nurses' station, and activities rooms.
OCFA 11. The objective to demonstrate the ability to communicate
with all
appropriate locations, organizations, and field personnel was met. There
was adequate
communications among the QEOC, the Sheriff's Office, and the deputy
manning the
access and traffic control point at the Bear Mountain traffic circle.
Communications
involving the general population (WPT) and the school (Bosch) evacuation
buses were well

demonstrated during the exercise. In accordance with procedures, communication from
the 0EOC to Bosch was relayed by WPT via telephone. Because of mountainous terrain
along portions of evacuation routes, there are dead areas in radio transmission between a
bus and a base. WPT circumvents this problem by having bases in both Newburgh and
Highland Falls. Bosch buses are equipped with two radios; one to communicate with its
base, the other to communicate with WTPs bases. During the school bus evacuation run,
when Storm King Mountain interfered with communications with the Bosch base, the
driver used the other radio to establish contact with a WPT base.
Adequate telephone communications were demonstrated between the congregate
care center in Newburgh and the QEOC. The objective did not require demonstration of
the alternate radio communications link manned by an amateur radio operator. A radio
in a vehicle adjacent to the reception center was the primary communications with the
QEOC. This was used throughout the exercise with commercial telephone as backup.
Although adequate, the system of running messages to and from the radio vehicle was
cumbersome. It is recommended that a portable radio be assigned to the reception
center during periods of activation.
OCFA 12. The objective to demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within the plume EPZ was met. In
response to a free play message at 1250 to run a school bus for Sacred Heart School in
Highland Falls, a bus was dispatched from Bosch promptly and arrived at the school at
1313. Following, instructions via radio from the dispatcher, the bus began the route to
the designated relocation center at South Jr. High School in Newburgh. The bus arrived
at the relocation center at 1337.
DEFICIENCIES

No Deficiencies were observed in the Orange County field activities during this
exercise.
AREAS REQUIRING CORRECTIVE ACTION

No Areas Requiring Corrective Action were observed In the Orange County field
activities during this exercise.
AREAS RECOMMENDED FOR IMPROVEMENT

1.

Description:
Communications between the QEOC and the
reception center at the Temple Hill School were by use of a radio
mounted in a vehicle adjacent to the reception center. This
technique proved to be cumbersome since messages had to be
relayed between the reception center and the vehicle.
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Recommendation: A portable radio transceiver should be assigned
to the reception center during periods of activation.

2.6.4 Emergency Worker Radiological Exposure Control
Two objectives were demonstrated for Orange County emergency worker
radiological exposure control during this exercise. One objective was fully met, and one
objective was partially met.

OCFA 7. The objective to demonstrate the ability to continuously monitor and
control emergency worker exposure was met. Radiological field monitors, emergency
workers at the reception center at the Temple Hill School, and bus drivers, Sheriff's
deputies, and Department of Public Works personnel Who entered the 10-mile EPZ were
all equipped with record cards, permanent record TLD dosimeters, high range (0-200 R)
direct reading dosimeters (DRDs), and mid-range DRDs (either 0-5 R or 0-20 R).
Radiological field monitors were also equipped with low range DRDs (0-200 mR).
These emergency workers were generally knowledgeable about radiological
exposure control procedures and read their DRDs at approximately 15-minute intervals.
Members of the field monitoring team had the required dosimetry, read dosimetry on a
regular basis, and were aware of the maximum allowable dose to which they could be
exposed without authorization, and were aware of how to obtain that authorization.
Both the bus driver from WPT, who drove Route #132, and the bus driver from
Bosch, who drove to Sacred Heart School, were thoroughly trained in radiological
exposure control. All of the bus company's evacuation route drivers have received full
training in a course taught by the utility, Orange County, and the company personnel.
They have also had two refresher courses in 1988.
Staff at the reception center at Temple Hill School were provided with the
required dosimetry equipment and displayed the results of instruction in their use. Staff
within the center were knowledgeable of decontamination of individuals, which personnel
outside were aware of procedures to decontaminate vehicles.
The Sheriff's deputy dispatched to the traffic control point was knowledgeable of
the county's 1 R, 3 R, and 5 R dose limit scheme. However, the Public Works personnel
who delivered the barricades, although knowledgeable of most aspects of radiological
exposure control, were not familiar with these allowable dose limits and should receive
further training.
Previous ARCAs (Orange 35, 36 and 41) from IPNPS Supplement to the PEA
Version 2, dated September 16, 1987 have been corrected and were verified during this
exercise. The correction of ARCA Orange 37 was reflected in the June 23, 1987 PEA.
Previous ARCA (Orange 38) remains uncorrected and requires demonstration at the next
Indian Point exercise.

OCFA 8. The objective to demonstrate the ability to supply and administer KI, if
the decision has been made to do so was met. Emergency workers were aware of the
procedures regarding the distribution of KI and the individual responsible for authorizing
the administration of Kt. Even though the State determined that radioactive releases
from IP-3 were not substantial enough to require administration of KI, emergency
workers were provided KI with their dosimetry before dispatch to the field.
There were adequate supplies of KI at the QEOC, reception center, bus
companies, and in the radiological field monitors' equipment case. The KI was usable;
the August 1987 expiration date on the bottles was extended to June 30, 1988, by
the
manufacturer's letter. The release pathway was such that little radioiodine was released
from the plant during the exercise. Administering K! was considered during discussions
of
protective actions; however, the decision not to do so was easily made because
the
scenario did not call for an iodine release that would require administration of KI.
Emergency workers were knowledgeable about the procedure by which its use
is
authorized. K! was not available at the congregate care center in Newburgh as it is
15
miles beyond the EPZ.
A previous ARCA (Orange 39) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
DEFICIENCIES
There were no Deficiencies observed for Orange County's emergency worker
exposure control during the exercise.
AREAS REQUIRING CORRECTIVE ACTION

There were no new Areas Requiring Corrective Action observed for Orange
County's emergency worker exposure control during the exercise.
AREAS RECOMMENDED FOR IMPROVEMENT

There were no Areas Recommended for Improvement for- Orange County's
emergency worker exposure control during this exercise.
2.6.5 School Interviews
OCFA 12. The objective to demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within the plume EPZ was met.
At
one school in Orange County, an interview was conducted to evaluate the degree
of
preparedness at the school. The principal of the Highland Falls Elementary
School
located in Highland Falls, New York, in the Highlands Central School District
was
contacted and interviewed. A preselected series of questions was asked by the
federal
evaluator.
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The parents of school ""c hildren arentid
of the county's protective action
decisions regarding the closing of schools thruhES The principal interviewed
at the

schools in
Orange County had a good knowledge

of 'the established school emergency
procedures. Early dismissal of the schools is implemented
upon recommendation from
the District Superintendent. A written call-down list is used to make telephone
calls to
parents. The notification list is developed and periodically updated, with current
home
and emergency telephone numbers of parents, by written request of the schools.
The school has written procedures and parents are kept informed through
school
publications which contain the addresses of the designated relocation centers.
The official Interviewed was familiar with the chain of command that would
be
involved during an evacuation. Estimates of evacuation times and
procedures were
known.
DEFICIENCIES
There were no Deficiencies observed during the school interviews.
AREAS REQUIRING CORRECTIVE ACTION
There were no Areas Requiring Corrective Action observed during the
school
interviews.
AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed during the
school
interview.
2.6.6 Medical Drill
A medical drill for Orange County was conducted on November
federal evaluator observed the demonstration of two objectives, both 23, 1987. A
of which were
met. Both objectives demonstrated for the Orange County medical drill
one were fully
met.
OCFA 13. The objective to demonstrate the adequacy of ambulance facilities
and procedures for handling contaminated individuals was met.
An injury with
contamination was simulated by an individual posing as an evacuee at the
Orange
reception center located at the Middletown High School The Horton Memorial County
Hospital
was notified and requested to send an ambulance t-o'the reception center.
The ambulance
crew performed proper medical procedures and communicated all
appropriate
information to the dispatcher. The crew also demonstrated good procedures
in preventing
the spread of contamination. An emergency worker from Orange County,
provided

radiological monitoring support for the ambulance crew. All personnel were provided
with the proper dosimetry equipment. The ambulance and crew were monitored upon
arrival at the hospital.
OCPA 14. The objective to demonstrate the adequaey of hospital facilities and
procedures for handling contaminated individuals was met. The overall response provided
by the Horton Memorial Hospital was good. Initial treatment, consisting of the removal
of clothing, medical assessment, and medical treatment, was performed in the receiving
area. Radiation surveys were performed and records were made by the Nurse/Recorder.
Appropriate samples were collected, labeled, and properly documented. Decontamina
tion priorities were established and conducted very efficiently. Proper techniques
were
used to avoid the spread of contamination, and waste was properly managed. Following
the completion of the medical treatment to the individual, the staff demonstrated
appropriate procedures for disrobing and monitoring themselves and the patient.
Required dosimetry equipment was provided to all personnel and readings were taken And
recorded.
Previous ARCAs (Orange 42 and 51) from IPNPS Supplement to the PEA
Version 2,. dated September 16, 1987 has been corrected and was verified during the
November 23, 1987 medical drill.
DEFICIENCIES

There were no Deficiencies observed during the medical drill.
AREAS REQUIRING CORRECTIVE ACTION

drill.

There were no Areas Requiring Corrective Action observed during the medical

AREAS RECOMMENDED FOR IMPROVEMENT

There were no Areas Recommended for -Improvement observed during the
medical drill.
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2.7 PUTNAM COUNTY, NEW YORK
Thirteen objectives were to be demonstrated at the Putnam County EOC. One
objective was not met (See Section 2.3.1, Deficiency 1 and JNC 3), eleven objectives
were fully met, and one objective was partially met.
2.7.1 Putnam County Emergency Operations Center (PEOC)
PEOC 1. The objective to demonstrate the ability to mobilize staff and activate
facilities promptly was met. The NUE ECL was received at the WP at 0724. The
Sheriff's office telephoned the County Executive and County Civil Defense Director to
initiate the staff call-up procedure. Full activation of the PEOC facility began at 0830.
Full staffing was implemented following the Alert ECL, and the PEOC was operational at
0921. The call up rosters for partial and complete staffing and back up personnel were
up-to-date.

PEOC 2. The objective to demonstrate'the ability to fully staff facilities and
maintain staffing around the clock was met. An actual shift change was demonstrated
for the accident assessment group, PTO, and County Executive's incoming staff. When
second-shift staff arrived during the afternoon, they were properly briefed by the
outgoing staff.
The 24-hour staffing capabilities for other EOC positions were
documented by the presentation of a roster.
Previous ARCAs (Putnam 1 and 9) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 have been corrected and were verified during this exercise.
PEOC 3. The objective to demonstrate the ability to make decisions and to
coordinate emergency activities was partially met. Command and control of the PEOC
was maintained by the County Executive and the Deputy Director of Civil Defense, who
served as the EOC Director during the exercise. These individuals were effectively in
charge of the emergency operations as designated in the plan. Periodic briefings were
held throughout the exercise during which all county agencies participated and provided
updates on actions they had taken.
All staff members were well trained and
knowledgeable of their responsibilities.
However, in one instance, protective actions Included in the EBS messages were
verified at the time of communication with the Putnam County EOC rather than
verifying with the County Executive after the message was drafted as specified in the
plan. EBS message #5 did not. advise people in ERPA #20 to evacuate as it was supposed
to. This mistake was caught and the information was included in EBS #6, issued 47
minutes later.

PEOC 4. The objective to demonstrate the adequacy of facilities and displays to
support emergency operations was met. The facility is small, although the available
equipment' is sufficient to support emergency operations.
A uniformed officer
maintained access control. Maps were in place depicting the county, IP-3, ERPAs,
evacuation routes, relocation centers, TCP locations, radiological monitoring points, and
populations by evacuation areas. The emergency classification levels were posted.
Status boards were also in place in the radio communications and accident assessment
area and were updated on significant events. Status boards in the radio communications
and accident assessment areas were properly utilized. Backup power was available and
demonstrated during the exercise.
Previous ARCA (Putnam 3 and 5) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 have been corrected and were verified during this exercise.
PEOC 5. The objective to demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel was met.
The primary
communications system available at the PEOC is the RECS telephone, with several
additional radio and telephone systems for backup. Hard copy capabilities were also
available to. interlink the PEOC with the SEOC and the EOF. A radio system that
utilized a permanent repeater was used to maintain communications between PEOC staff
and the fileld monitoring teams. No dead spots were reported for the county.
The accident assessment radio operator maintained a log for all field monitoring
communications. Standard forms were used to receive data from field monitoring teams
and to transmit requests to the field monitoring teams. Radiological information was
properly and accurately transmitted in a timely fashion.
PEOC 6. The objective to demonstrate the ability to project radiation dosage to
the public via plume exposure, based on plant and field data, and to determine
appropriate protective measures, based on PAGs, available shelter, evacuation time
estimates, and all other appropriate factors was met. Meteorological and release data
were made available by the licensee. Information was received by telefax: and over the
MIDAS system.
The accident assessment team made dose calculations based on release data,
time of release after shutdown, wind speed and dispersion models. Depending on the wind
speed and dispersion model, several overlays were used during the exercise to indicate
the projected plume pathway. Calculations were made properly and promptly and
checked against those prepared by the utility. Because of the scenario, the field teams
took only one complete set of readings, which were effectively transmitted. Monitoring
data was plotted on a map.
Decisions on PARs resulted from discussions between the accident assessment
personnel and the County Executive. The formulation of PARs was based on the plant
status, evacuation time estimates and projected weather conditions.
During the
exercise, PARs included early school dismissal and the inclusion of ERPAs 16, 17, 18, 19,
20 and 23 in the evacuation of the county.
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PEOC 7. The objective to demonstrate the ability to alert the public within the
10-mile EPZ, and disseminate an initial instructit'al message, within 15 minutes
was not
met due to a New York State Deficiency (See Section 2.3.1, Deficiency 1 and
JNC 3).
Message content, siren sounding (simulated), and EBS air times were synchronized
with
each jurisdiction. Siren activation (simulated) and specific air time for all EBS
messages
subsequent to EBS message 1 were all within the prescribed 15-minute interval
from the
decision time.
Public alerting activities were coordinated among four counties and the SEOC
staff.
Decision-making was timely and was followed by siren implementation
(simulated).
Simulated route alerting activities were also implemented by the
appropriate police/sheriff departments. (At 1127, a message was inserted
indicating
siten #80 had failed. Communications went well at the EOC and deployment
of route
alerting was simulated). Contact was made with the affected areas and police
were
dispatched. Route maps and written messages to be read over the public address
systems
were available.
A previous ARCA (Putnam 6) from IPNPS Supplement to the PEA Version
2,
dated September 16, 1987 has been corrected and was verified during this exercise.
PEOC 8.
The objective to demonstrate the ability to provide advance
coordination of information released was met. The Putnam County PIO's communication
and interaction with the JNC was excellent. The PIO provided the County
Executive
with a hard copy of periodic information updates.
Previous ARCAs (Putnam 52, 55, 56 and 57) from IPNPS Supplement to the PEA
Version 2, dated September 16, 1987 have been corrected as a result of the submittal
of
the February 5, 1988 annual letter of certification and subsequent review
by FEMA
Region II.
PEOC 9. The objective to demonstrate the organizational ability and resources
necessary to manage an orderly evacuation of all or part of the plume EPZ
was met.
Traffic control was initiated and the reception centers activated In a timely
fashion.
The evacuation decision resulted from the extended staff discussions, particularly
between the accident assessment staff and the County Executive. The decision
was
based on degrading plant conditions and projected weather.
PEOC 10. The objective to demonstrate the organizational ability to deal with
impediments to evacuation, such as inclement weather or traffic obstruction was
met. A
free-play traffic impediment message was inserted at 1300 hours. The Civil
Defense
Director discussed this problem with agency representatives from the Highway
Patrol,
and a solution was developed. A dump truck and barricades were dispatched
to remove
the impediment, or re-route traffic as necessary. Additional equipment, gravel
and
manpower were available.

A previous ARCA (Putnam 7) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
PEOC 11. The objective to demonstrate the organizational ability necessary to
control access to an evacuated area was met. The Civil Defense Director coordinated
the identification and activation of traffic control points with the Police/Sheriff staff.
The traffic control locations were plotted on a map.

PEOC 12. The objective to demonstrate the ability to supply and administer KI,
once the decision has been made to do so was met. Even though the State determined
that radioactive releases from IP-3 were not substantial enough to require administration
of KI, emergency workers were provided KI with their dosimetry before dispatch to the
field.
An adequate supply of KI was in place for county emergency workers. A letter
was available from the KI supplier to Con Edison advising that the FDA had granted an
extension of one year to the shelf-life printed on the KI bottle labels (extended to 8/88).
Accident assessment personnel and the County Executive discussed the use of KI and the
authorization procedures that would be initiated at the state level.
A previous ARCA (Putnam 8) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
PEOC 13. The objective to demonstrate the organizational ability and resources
necessary to evaluate mobility-impaired persons was met. A nurse maintained a list of
the home-bound- mobility-impaired and their special needs. An ambulette equipped for
the handicapped and staffed with a driver, two radio communicators, and a nurse was
dispatched to transport evacuees. This team had a map and route available to complete
the pick-up of two individuals. The transit time from the dispatch point to the first pick
up was 20 min, while the second pick-up was 5 minutes from the first. These pick-up
points were promptly located. Messages to and from the ambulette staff were relayed by
high frequency radio. Dosimetry and KI were available.
DEFICIENCIES
There were no Deficiencies observed in the PEOC during this exercise.

AREAS REQUIRING CORRECTIVE ACTION
1.

Description: The County Executive did not verify the contents of
the decided upon protective action for Putnam County in EBS
message #5 before broadcast of the message (NUREG-0654, II, E.5,
G.3.b).

'.r.
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Reeommendatiom The procedure in the plan should be followed.
AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed in the
PEOC
during this exercise.

2.7.2 Field Monitoring Teams
The four objectives to be demonstrated by the Putnam County field monitoring
teams were fully met.

PCFA 2. The objective to demonstrate the ability to mobilize and deploy
field
monitoring teams in a timely manner was met. Team members were
contacted by
amateur radio operators and reported to the PEOC by 0740. They were then
dispatched
from PEOC at 1245, arriving at their first assigned monitoring location at 1310.

PCFA 3. The objective to demonstrate appropriate equipment and procedures
for determining ambient radiation levels was met. The county volunteer field
monitoring
team had low-range gamma survey instruments, including a CDV-700 GM instrument
and
a commercial GM survey instrument. The team had a CDV-715 ionization
chamber as
well as a commercial ionization chamber instrument available for
high range
monitoring. All instruments were operationally checked for operation
and accuracy
before deployment.
The team was well trained and demonstrated proper procedures for
use of
instrumentation, monitoring, and data logging. The team had appropriate
maps' and
written descriptions of monitoring sites and were able to find monitoring
locations
promptly.

PCFA 4. The objective to demonstrate appropriate equipment and procedures
for measurement of airborne radloiodine concentrations as low as 10 - 7
.CI/CC in the
presence of noble gas was met.
The field- monitoring team radiation measurement
systems included a 0.05-100 mR/hr GM counter, and alpha and beta counters.
The team
also had a CDV-700 GM survey instrument equipped with a Vlctoreen 6306
tube. Air
sampling equipment included a 12-v DC-powered air sampler and charcoal
and silver
zeolite cartridges. The air sampler was appropriately calibrated and the team
members
demonstrated calibration procedures. The team made both air and ground
readings and
collected air samples.
Samples were properly labeled and logged with time, date,
location and name of team member. In demonstrating measurement of radioiodine
levels
in the air, the team followed written procedures that were adequate
to detect
concentrations as low as 10- 7 uCi/CC of radioiodine in the presence of noble
gases. The
team members displayed exceptional and efficient work.

-PCFA 11. The objective to demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel was met.
Clear radio
communications were established and maintained between the PEOC and the radiological
field monitoring team. Communication capabilities and procedures were adequate.

DEFICIENCIES
There were no Deficiencies observed for the Putnam County field monitoring
teams during the exercise.
AREAS REQUIRING CORRECTIVE ACTION

there were -no Areas Requiring Corrective Action observed for the Putnam
County field monitoring teams during the exercise.
AREAS RECOMMENDED FOR IMPROVEMENT

There were no Areas Recommended for Improvement observed for the Putnam
County field monitoring teams during the exercise.
2.7.3 Field Activities
There were eight objectives to be demonstrated for Putnam County field
activities. Seven objectives were fully met, and one objective was partially met.
PCFA 1. The objective to demonstrate the ability to mobilize staff and activate
facilities promptly was met. The TCP at the intersection of Routes 9 and 301 was
activated by a sheriff's deputy at 1020. The deputy assigned to St. Basil Academy
arrived at 1315. The Putnam County Highway crew arrived with barricades five minutes
later.
Because of prepositioning of personnel, mobilization of radiological monitors at
the reception center located at Van Wyck Junior High School was not evaluated.
PCFA 5. The objective to demonstrate the organizational ability and re-sources
necessary to manage an orderly evacuation of all or part of the plume EPZ was partially
met. A free-play message was introduced by the controller at 1200 directing the running
of general population bus route #88. The message was dispatched to the bus company
from the PEOC at 1202. The bus left the depot at 1210 and completed the tenth pickup
at 1250. However, two stops were missed. The first was missed because a number was
missing on a mail box (#134) and the second was missed because an intersection was not
marked. The driver was aware of the missed stops and was able to note the approximate
locations by noting the mileage between points. The bus reached the reception center at

1340. The bus driver was familiar with the evacuation route (#88) and the location of the
reception/care center.
Previous ARCAs (Putnam 28, 29 and 31) from IPNPS Supplement to the PEA
Version 2, dated September 16,. 1987 has been corrected and was verified during this
exercise.
PCPA 8. The objective to demonstrate a sample of resources necessary to deal
with impediments to evacuation, as inclement weather or traffic obstruction was met. A
free-play message simulating an impediment (a road washout) was introduced by the
controller at 1300. The location was Route 9D - Garrison, north of Cold Springs. The
message was dispatched from the PEOC to the Sheriff's office at 1302 and to the county
and state Highway Departments at 1307. The emergency response units arrived at the
field location at 1317. A dump truck with barricades arrived on the scene promptly and
additional manpower, material and equipment was readily available.
PCFA 7. The objective to demonstrate the organizational ability and resources
necessary to control access to an evacuated area was met. A free-play message to
establish a TCP at the intersection of Routes 9 and 301 in Cold Springs was introduced by
the controller at 1000. The message was dispatched from the PEOC to the County
Sheriff's office at 1002. The Deputy arrived at the field location at 1020. The officer
was familiar with the evacuation route and the location of two reception centers.
PCFA 10. The objective to demonstrate the adequacy of procedures for
registration and radiological monitoring of evacuees was met. Registration procedures
following monitoring were demonstrated after the evacuees were monitored and declared
"clean." Forms were filled out at various stations providing registration information
on
each evacuee. Assuming 90 seconds/person, Putnam County has the capability to
register and monitor 20% of the population in the Putnam County EPZ.
The facility was equipped and staffed to handle mobility-impaired evacuees as
well as to provide crisis counseling and nursing. Ready access to hospital care was
available. Information was available to evacuees about the emergency situation.
PCFA 11. The objective to demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of mobility-impaired individuals within the
plume EPZ was met. The controller introduced a free-play message at the PEOC at 1000
directing the evacuation of two mobility-impaired individuals on Brookdale Road and on
Lake Shore Drive in Matiopac, New York. The message was transmitted from the EOC by
radio and telephone to the County Office of Aging. One 12-seat ambulette, staffed with
crew and a nurse, was dispatched at 1015. The crew had medical histories available for
both patients and were trained in procedures for transporting the patients to the
reception center. They arrived at the pickup points at 1035 and 1040. The pickups were
simulated and the ambulette then returned to their dispatch point rather than the

reception center.
center.

However, the driver knew the appropriate route to the reception

A previous ARCA (Putnam 30) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
PCFA 12. The objective to demonstrate the ability to communicate with all
appropriate locations, organizations, and field personnel was met. Communications were
evaluated at the following field locations: TCP, impediment to evacuation north of Cold
Springs, the bus for general population evacuation, the ambulette for non
institutionalized mobility-impaired, the reception center and radiological field
monitoring teams. All locations were supplied with two-way radio communications
equipment. Sheriff's deputies and county highway workers had the county radio system
available and were able to communicate with the PEOC, the police and other stations.
The reception center also had the county radio system available as well as commercial
telephone and two RACES amateur radio operators with 2-meter band equipment. The
general population evacuation bus was able to communicate to the bus dispatcher. All
locations demonstrated adequate communications capability and procedures. Some "dead
spots" were noted for the bus when near the reception center which is located relatively
far from the main bus garage. An intervening range of hills probably contributes to the
loss of communication.
Previous ARCAs (Putnam 2 and 32) from IPNPS Supplement to the PEA
Version 2, dated September 16, 1987 have been corrected and were verified during this
exercise.

PCFA 13. The objective to demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within the plume EPZ was met. A
free-play message was introduced by the controller at 1230 to run a school bus to
evacuate St. Basil's Academy. The message was transmitted from the PEOC at 1232 to
the bus garage for the Mahopac School District.
The bus was dispatched after
approximately 1233. The crew was provided with adequate instructions and maps. The
bus arrived at St. Basil's Academy at 1320 and at the reception center at 1339.
A previous ARCA (Putnam 54) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected as a result of the submittal of the
February 5, 1988 annual letter of certification and subsequent review by FEMA Region II.
DEFICIENCIES
There were no Deficiencies observed for Putnam County field activities during
the exercise.
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AREAS REQUIRING CORRECTIVE, ACTION

1.

Description: The general population bus driver missed two stops on
the bus route. The first was missed because a number was missing
on a mail box (0134) and the second was missed because an
intersection was not marked (NUREG-0654, II, J.1O.g).
Recommendation: Though the driver was aware of the missed
stops, additional training is necessary regarding the location of
stops along each bus route. Road markings need to be readily
visible for all bus stops.

AREAS RECOMMENDED FOR IMPROVEMENT

The re were no Areas Recommended for Improvement observed for Putnam
County field activities during the exercise.,
2.7.4 Emergency Worker Radiological Exposure Control

Both objectives to be demonstrated for Putnam County emergency worker
radiological exposure control during this exercise objective were fully met.
PCFA 8. The objective to demonstrate the ability to continuously monitor and
control emergency worker exposure was met. Putnam County emergency workers
involved in demonstrating this objective included bus drivers for general population
evacuation and for school evacuation, a sheriff's deputy and highway personnel at a TCP
and impediment field location, radiological monitors at the reception center, and a field
monitoring team. All workers had low-range (0-200 mR) or mid-range (0-5 R or 0-20 R)
dosimeters. The radiological *monitors at the reception center, the school bus driver, and
the field monitoring team also had high-range (0-200 R) dosimeters. All workers carried
some permanent record dosimeter (film badge or TLD) and record-keeping charts.
With minor exceptions, all dosimeters were properly zeroed or initial values
recorded. Emergency workers read and recorded values at appropriate intervals and
knew what to do in the event they received an excess dose. The bus driver for general
bus evacuation Route #88 was briefed and issued dosimetry and instructions by 1200.
Protective equipment (anti-contamination suits, boots, gloves and tongs) were
available for the field team, reception cente'r and sheriff's deputy.
Previous ARCAs (Putnam 36, 37, 38, 43 and 44) from IPNPS Supplement to the
PEA Version 2, dated September 16, 1987 have been corrected and were verified during
this exercise.

PCFA 9. The objective to demonstrate the ability to supply and administer Kl, if
the decision has been made to do so was met. Emergency workers were aware of the
procedures regarding the distribution of Kl and the individual responsible for authorizing.
the administration of Kl. Even though the State determined that radioactive releases
from IP-3 were not substantial enough to require administration of Kl, emergency
workers were provided KI with their dosimetry before dispatch to the field.
All workers had unexpired potassium iodide available and were aware of proper
procedures regarding when to take it, on whose authorization to take it, and procedures
about recording dosage.
Previous ARCAs (Putnam 39 and 40) from IPNPS Supplement to the PEA
Version 2, dated September 16, 1987 have been corrected and were verified during this
exercise.
DEFICIENCIES

There were no Deficiencies observed for Putnam County emergency worker
radiological exposure control during the exercise.
AREAS REQUIRING CORRECTIVE ACTION

There were no Areas Requiring Corrective Action observed for Putnam County
emergency worker radiological exposure control during the exercise.
AREAS RECOMMENDED FOR IMPROVEMENT

There were no Areas Recommended for Improvement observed for Putnam
County emergency worker radiological exposure control during the exercise.
2.7.5 School Interviews
PCFA 13. The objective to demonstrate the organizational ability and resources
necessary to effect an orderly evacuation of schools within the plume EPZ was met. At
three schools In Putnam County, Interviews were conducted to evaluate the degree of
preparedness for each school. Listed are the names of the schools, towns, and the school
districts:
1.

Garrison Union Elementary School,
Garrison, NY

Garrison Union Free School District

2.

Haldane Central Elementary School,
Cold Springs, NY

Haldane Central School District
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3.

Putnam Valley Elementary School,
Putnam Valley, NY

Putnam Valley Central.School District

At each school either the principal or the superintendent was contacted and
interviewed. A preselected series of questions was asked at each school by the federal
evaluator.
The parents of school children are notified of the county'Is protective action
decisions regarding the closing of schools through news releases. The authorities
interviewed at each of the schools in Putnam County had a good knowledge of the
established school emergency procedures. -Early dismissal of each of the schools is
implemented upon recommendation from the District Superintendent. A written call
down list is used to make telephone calls to parents. The notification list is developed
and periodically updated, with current home and emergency telephone numbers of
parents, by written request of the schools.
All schools have written procedures and parents are kept informed through school
publications which contain the addresses of the designated relocation centers.
All officials interviewed were familiar with the chain of command that would be
involved during an evacuation. Estimates of evacuation times and procedures were
known.
A previous AR.CA (Putnam 53) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected as a result of a change to the off-site
Putnam County Radiological Emergency Response Plan and subsequent review by FEMA
Region 11.
DEFICIENCIES
There were no Deficiencies observed during the school interview.
AREAS REQUIRING CORRECTIVE ACTION
There were no Areas Requiring Corrective Action observed during the school
interviews.
AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed during the school
interviews.

2.7.6 Medical Drill

A medical drill for Putnam County was conducted on December 9, 1987. Two
objectives were demonstrated for the Putnam County medical drill and both were
partially met.
PCFA 14. The objective to demonstrate the adequacy of ambulance facilities
and procedures for handling contaminated individuals was partially met. This was
demonstrated at the Putnam County congregate care center located at the George Fisher
Middle School. A simulated automobile accident was staged in which a contaminated
worker from the plant was Injured. The ambulance was called at 1007 and arrived at the
scene at 1037. Interim first aid was provided by an ARC volunteer at the center. The
patient was properly Isolated and medical treatment was given first priority. The steps
used by the ambulance crew for handling the patient and the equipment used during
treatment would have contaminated them. However, the crew was monitored and
decontaminated by experienced personnel upon arrival at the hospital. The ambulance
crew performed patient monitoring adequately and checked their dosimeters
periodically.
A previous ARCA (New York State 2) from IPNPS Supplement to the PEA
version 2, dated September 16, 1987 has been corrected and was verified during the
December 9, 1988 Putnam County medical drill.
PCFA 15. The objective to demonstrate the adequacy of hospital facilities and
procedures for handling contaminated individuals was partially met. The patient was
delivered by the ambulance to the Putnam Medical Center at 1125. The emergency room
was properly set up, secured and ready to accept the patient for treatment. The
ambulance and its crew were checked for contamination using proper equipment and
techniques. Medical treatment was prompt and proper. The patient was monitored
periodically and vital signs taken often. The Nurse/Recorder recorded all of the above
information on the proper form.
While decontaminating the patient, the emergency room staff placed him on a
cloth sheet and then allowed the water used to wash the contamination off the patient's
wounds to run onto the sheet instead of into the special holding container provided. The
saturated, contaminated sheet was never changed or removed until the close of the
drill. This would have resulted in the spread of contamination to the patient, hospital
personnel, and equipment. In addition, the patient had been lying on his back directly in
the contaminated water and his back was never. monitored. This step should have been
taken both during the treatment phase and before the patient received clearance to be
transported out of the emergency room area.
Previous ARCAs (Putnam 60 and 61) from IPNPS Supplement to the PEA
Version 2, dated September 16, 1987 have been corrected as a result of the submittal of
the February 5, 1988 annual letter of certification and subsequent review by FEMA
Region II.

93
DEFICIENCIES
There were -no Deficiencies observed in the medical drill.
AREAS REQUIRING CORRECTIVE ACTION
1.

Description: The techniques used by the ambulance crew for the
handling of the patient and the equipment used during treatment,
would have contaminated them (NUREG 0654, 11, L.5.b).
Recommendation: The ambulance crew should receive additional
training in procedures to limit the spread of contamination.

2.

Description: The steps used while performing medical treatment
to the injured patient did not limit the spread of contamination.
The water used to wash contamination off the patient collected on
the sheet under him, needlessly contaminating him and the
equipment. In addition, the patient was not properly monitored
during the treatment (NUREG 0654, 1I, L.5.b)
This is the same ARCA as listed under the Westchester County
medical drill in Section 2.4.6 and will not be duplicated within the
Tables in Section 4 since the primary (and backup) hospital(s) on
the east side of the river are mutually shared by Westchester
County and Putnam County.
Recommendation:
The emergency room staff should receive
additional training in the proper techniques to limit the spread of
contamination.

AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed during
the
medical drill.
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2.8 DUTCHESS COUNTY, NEW YORK
2.8.1 Dutchess County Emergency Operations
Center (DEOC)
DEOC 1. The objective of demonstrate the
ability to fully staff facilities and
maintain staffing around the clock was met.
Dutchess County provided reception and
congregate care centers in support of Putnam
and Westchester counties' evacuation
activities. The Dutchess County EOC was
notified of the Alert at 0858. By 0915, all
staff were notified and instructed to report to
the EOC. The facility was operational and
staffed by twenty agencies identified in the
plan by 1025. In most cases, the agencies
demonstrated double staffing to satisfy the
around-the-clock capability as well as for
training. Second-shift rosters were also
available and the personnel were contacted
during the exercise. The communications staff
demonstrated a shift change. All staff
members were well-trained and knowledgeable
of their roles. They carried out their
responsibilities in an efficient, professional
manner. The county plan and procedures
were used by the staff throughout the course
of the exercise. Staff briefings were held
at hourly intervals supplemented with important
update announcements as conditions
changed.
A previous ARCA (Dutchess 1) from IPNPS
Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected
and was verified during this exercise.
DEFICIENCIES
No Deficiencies were observed in the Dutchess
County EOC during the exercise.
AREAS REQUIRING CORRECTIVE ACTION
There were no Areas Requiring Corrective
Action observed in the Dutchess
County EOC during the exercise.

AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvements
observed in the Dutchess
County EOC during the exercise.
)

2.8.2 Field Activities
Both objectives to be demonstrated for Dutchess
County field activities were
fully met during the exercise.

DCFA 1. The objective of demonstrating the adequacy of procedures for
registration and radiological monitoring of evacuees' was met. The Department of Social
Services was responsible for registration and monitoring of evacuees. A total- of
150
individuals were available to staff the county's reception centers. All county reception
centers were predesignated in the plan to specifically host the ERPAs for which Dutchess
County is responsible. At the Van Wyck reception center, the staff was well trained
in
radiological monitoring and registration procedures.
Appropriate. equipment was
available to perform these functions. The ARC acts as liaison to inform the reception
center when a congregate care center is reaching capacity and where the next
center
will be opened.
The first evacuees arrived at the reception center by bus from Putnam County at
1340. Evacuees were first monitored for potential contamination by trained radiological
monitors. The reception center was very well set up for monitoring, with paper placed
on floor,, monitoring stations at entrances, protective clothing for monitors, proper
instruments and procedures. Males and females were provided separate facilities*
for
decontamination.
More severe cases would be handled by a nearby hospital.
Contaminated articles were placed into plastic bags. Overall, there was extreme
attention to details and the demonstration was superior in every facet.
The reception center was carefully arranged to keep potentially contaminated
evacuees separated from clean evacuees. Precautions were taken to limit the spread
of
contamination. Evacuees were monitored, registered, and directed to the congregate
care center.
Vehicle monitoring and decontamination procedures were not
demonstrated.
Fifty volunteer monitors were available to staff county reception
centers. However, some concern was expressed that from a planning standpoint, it
was
difficult to insure an adequate number of volunteers would-be available to handle
the
evacuees within the mandatory 12-hour period. It was suggested that the use of portal
monitors at the reception centers would speed the process significantly. This planning
issue needs to be addressed in the next submission of the off-site Dutchess County
Radiological Emergency Response Plan for evaluation by the RAC.
A previous ARCA (Dutchess 2) from IPNPS Supplement to the PEA Version 2,
dated September 16, 1987 has been corrected and was verified during this exercise.
DCFA 2. The objective to demonstrate the adequacy of facilities for mass care
of evacuees was met. The shelter staff, located approximately 60-70 miles from IPNS,
anticipated and could accommodate up to 1700 evacuees. Evacuees were checked
for
registration prior to entry and directed to monitoring and registration if they had not
yet
been registered. The facility had sleeping arrangements, toilets, drinking water, storage
and parking to accommodate the anticipated number of evacuees. Institutional and
local
vendors could supply food supplies immediately and for the first 24 hours. The facility
was more than adequate to meet the needs of a congregate care center and capable
of
serving 1,700 evacuees. The county ARC chapter manager was notified at 1030
and
placed the appropriate staff on standby. The centers were activated on an as-needed
basis. ARC staff were well-trained. An ARC representative was assigned to the DEOC
to coordinate the congregate care requirements. Food supplies were provided by local

vendors. Some cots and blankets were available, but additional supplies were available
by request from New York and Washington ARC offices. A nursing station was not
established, but nurses were placed on standby and were available for duty. Ambulance
support could be obtained through the county EOC.
Direct communications were
established with Dutchess County.

DEFICIENCIES
There were no Deficiencies were observed for Dutchess County field activities
during the exercise.

AREAS REQUIRING CORRECTIVE ACTION
.There were no Areas Requiring Corrective Action observed for Dutchess County
field activities during the exercise.

AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed for Dutchess
County field activities during the exercise.

2.9 BERGEN COUNTY, NEW JERSEY

(

2.9.1 Bergen County Emergency Operations Center (BEOC)

Both objectives to be demonstrated in the Bergen County EOC during this
exercise were fully met.
BEOC 1. The objective to demonstrate ability to mobilize staff and activate
facilities promptly was met. The BEOC was activated and operational in a timely
manner following the Alert ECL notification. The staff mobilization procedures were
demonstrated in a satisfactory fashion. An up-to-date written call list was used for staff
mobilization. According to the EOC staff, there is a regular system in place to (1)
receive a call directing activation, and (2) call staff on a 24-hour basis on any day. Staff
was mobilized in a prompt manner. The information flow from Rockland County to. the
Rockland County Liaison at the BEOC was generally good. It contributed towards the
high efficiency achieved during the staffing procedures at the BEOC. The ability to
promptly activate staff following notification of an Alert ECL and to increase staff
needs in response to escalating emergency conditions was demonstrated successfully.
A previous ARCA (Bergen 2) from IPNPS Supplement to the PEA Version 2, dated
September 16, 1987 has been corrected and was verified during this exercise.
BEOC 2. The objective to demonstrate adequacy of facilities and displays to
support emergency operations was met. The BEOC had adequate space and furnishings to
support emergency operations. It had sufficient light, furniture, telephones, and other
equipment.
As recommended in the previous exercise, a status board, plume EPZ map and
maps designating the locations of evacuation routes, reception centers, and congregate
care facilities were posted in the BEOC. These displays were used effectively during the
exercise. The status board was updated regularly during the exercise.
A previous ARCA (Bergen 3) from IPNPS Supplement to the PEA Version 2, dated
September 16, 1987 has been corrected and was verified during this exercise.
DEFICIENCIES
There were no Deficiencies were obterved in the BEOC during the exercise.
'S

AREAS REQUIRING CORRECTIVE ACTION
There were no Areas Requiring Corrective Action observed in the BEOC during
the exercise.

AREAS RECOMMENDED FOR IMPROVEMENT
There were no Areas Recommended for Improvement observed in the BEOC
during the exercise.
2.9.2 Field Activities
BFA 1. The objective to demonstrate adequacy of facilities for mass care of
evacuees was partially met. The congregate care center at Bergen Community College
facility had enough sleeping accommodations, toilets, drinking water, storage, parking
and other basic amenities required for extended operations. According to the shelter
staff, approximately up to 2000 evacuees could be accommodated at this center. If
needed, extra space could be obtained by securing adjacent main administration building
in the campus. During this exercise, shelter staff was aware of the number of expected
evacuees. The shelter had adequate staff and equipment to handle handicapped evacuees
such as those in wheelchairs. A nursing station was also established at the center. Also
available Was a quick access to a hospital by ambulance transportation. A P10 was
available to keep evacuees informed of emergency situation.
The evacuees were checked for registration cards at the door. According to the
shelter manager, an evacuee arriving without a registration card will also be registered
at the congregate care center. The manager did not know how to decontaminate the
contaminated evacuees.
Moreover, there was no place set up at this center for
decontamination.
It is recommended that the shelter manager be instructed on
decontamination procedures and the decontamination facility be set up at an appropriate
area in the center.
Appropriate positioning of Campus Police was observed at two traffic control
points during this exercise.
A previous ARCA (Bergen 4) from IPNPS Supplement to the PEA Version 2, dated
September 18, 1987 has been corrected and was verifiled during this exercise.
DEFICIENCIES

There were no Deficiencies observed for Bergen County field activities during
the exercise.
AREAS REQUIRING CORRECTIVE ACTION

There were no ACRA's observed for Bergen County field activities during the
exercise.
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AREAS RECOMMENDED FOR IMPROVEMENT

1.Description:
The shelter manager did not know how to
decontaminate the contaminated evacuees. Moreover, there was
no place set up at this center for decontamination (NUREG-0654,
11, J.12, K).
Recommendation 1: The shelter manager should be instructed on
decontamination procedures and that the decontamination facility
should be set up at an appropriate area in the center.

3 REMOVAL OF COMPLETED ARCA FROM PREVIOUS PEA

The following
Supplement to the Post
1987, which have been
being removed from the

list summarizes those ARCAs identified in the
Exercise Assessment (Version 2), dated September 16,
corrected and verified in previous exercises and are
chart provided in Section 4:

N.Y.S.E.O.C. (#s 1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15)
EOF (#s 1, 2, 3, 4, 5, 6)
JNC (#s 2, 6, 7, 8, 9, 10, 11)
Rockland EOC (#s 2, 6-10, 12-30, 34, 39-42, 44, 48-54, 59, 64, 65, 68)
Westchester EOC (#s 9-27, 30-35, 41, 44-56, 59-61, 63, 64, 66, 69, 71
73)
Putnam EOC (#s 4, 10-27, 33-35, 41, 42, 45-51, 58, 59)
Orange EOC (#s 5-27, 30, 32-34, 40, 43-47, 50)
Southern District (none)
Dutchess EOC (none)
Bergen EOC (#s 1, 5, 6)
The only ARCAs which will appear in Section 4 are those previous ARCAs which remain
incomplete, have been completed as a result of the March 22, 1988 exercise, or are new

ARCAs.
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4 SUMMARY OF DEFICIENCIES AND AREAS
REQUIRING CORRECTIVE ACTION

Section 4 of this report provides a schedule for the correction of Deficiencies
or
Areas Requiring Corrective Action noted during the March 22, 1988 exercise.
-Tables 4.1.0 through 4.12.1 summarize recommendations to correct
Deficiencies or Areas Requiring Corrective Action identified during the exercise. those
These
tables also include Areas Requiring Corrective Action identified in previous
exercises
which remain unresolved or have been rectifiled during this exercise.
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TABLE 4.1.0

INDIAN POINT NUCLEAR POWER STATION SUMMARY OF DEFICIENCIES
March 22, 1988
NEW YORK STATE

Page 1 of I

No.

1.

DEFICIENCY

The initial
EBS message would have
taken
35 minutes
to
air.
It
is
required to be aired in 15 minutes.
This occurred because the staff at WABC
did not follow EgS procedures, which
were drafted in 1981.
A new plan
should
be
drawn up,
including
the
current hot line number and all other
changes and necessary information.
The
staff at WABC should be given addi
tional training so that they are aware
that in an emergency (I) an EBS message
would be broadcast live over the hot
line, and (2) the message would also be
recorded.
All staff who could be on
duty during
an emergency
should be
aware of these two points and of where
a WABC plan is kept. Several people at
the JNC should
be knowledgeable of
WABC's
procedures, so that
they can
guide WASC personnel by telephone, if
need be.
Please note that this deficiency is a
though
State
deficiency,
even
activities occurred at
the JNC and
WABC.
Note:
This deficiency was corrected
during the March 29, 1988, EBS Remedial
Drill.

NUREC-0654
FEMA-REP-I
Rev. I,
Referencea

FEHA
Objectiveb

3/22/88

9.6

12

X

Exercise Date
Previous
Exercises

Present
Statusc
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TABLE 4.1.1

INDIAN POINT NUCLEAR POWER STATION -

SUMMARY OF AREAS REQUIRING CORRECTIVE ACTION
March 22, 1988

NEW YORK STATE

Page I of 1

No.

I.

2.

AA

REQUIRING CORRECTIVE ACTION

Personnel participating in the medical
drill in Putnam County expressed dis
appointment with the medical scenario
provided by the State.
Contamination
levels were so low as tw be almost
insignificant, there were no changes in
the patient's
vital
signs,
and the
patient was noc moulaged. The scenario
did not adequately test the hospital's
capabilities.
A more detailed medical
drill scenario including changing vital
signs after treatments, higher contami
nation Levels so that contamination is
a greater
concern, moulage
of
the
patient, and use of a State controller
to provide contamination levels and
medical information should be provided
at the next full-scale exercise
State
point
have
State
should
record

Police at one traffic control
in Westchester County did not
permanent
record
dosimeters.
Police
assigned
to all
TCPs
be
equipped
with
permanent
dosimeters.

NUREC-0654
FEJIA-REP-1
Rev. 1,
Reference&

Exercise Date
FbA
b
Objective

Previous
Exercises

Present
c
Stacus

L.l

6/4/86

C

K.3.a

11/28/84

C

3/22/88
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TAZLZ 4.2.1 INDIAN POINT NUCLEAR POWER STATION
SUMMARYOF AREAS REQUIRINC CORRECTIVE ACTION
March 22, 1988
SOUTHERN DISTRICT EOC

Page I of I

No.

AREA REQUIRINC CORRECTIVE ACTION

No Recomendations.

NUREC-065'4
FEMA-REP-I
Rev. 1,
Reference'

Exercise Date
FEMA
b
Objective

3/22/88

Previous
Exercises

Present
Statusc
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TABLE 4.3.1
INDIAN POINT NUCLEAR POW~ERSTATION
SWMAY OF AREAS REQUIRING CORRECTIVE ACTION
March 22, 1988
ERCENCY OPERATIONS FACILITY
Page I of 1

No.

AREA REQUIRING CORRECTIVE ACTION

No Recommendations

NUREC-0654
FENA-REP-1
Ra". I,
References

Exercise Dace
FEMA
b
Objective

3/22/88

Previous
Exercises

Present
Scatusc
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TABLE 4.4.1
INDIAN POINT NUCLEAR POWER STATION
SUMMARYOF AREAS REQUIRINC C06LRECTIVE ACTION
March 22, 1988
JOINT NEWS CENTER
Page I of 2

MUREC-0654
FEMA-REP-l
Rer.
No.

a

AREA REQUIRING CORRECTIVE ACTION

Exercise Date
beib
b
Objective

The
rumor
control
number
is
for
internal emergency workers' use, yet
Orange County gave it out to the public
in a news release at 0848.
If
this
number is readily available, the rumor
control system would be quickly flooded
with calls and become inoperable.
The
rumor control
number should not be
provided to the public and all PIOs
should be aware of this policy.

C.4.c

2.

EBS message #5 did not advise people in
ERPA #20 to evacuate as it was supposed
to.
This mistake was caught and the
information was included in EBS #6,
issued 47 minutes later.
The content
of EBB messages needs to be reviewed
and verified by the County Executive
after the EBS message has been drafted
and prior to release.

C.4.b

13

3.

Some school information
via news releases and
information on EBS on
additional information
brief message should be
EBS message on how to
tion on schools.

was issued only
there was no
how to obtain
on schools.
A
included in the
obtain informa

C.4.b

13

4.

Protective
actions
included
in
the
messages were verified at the time of
counsnication with the EOCa rather than
verifying with the County Executives
after the message wa drafted as speci
fied in the plan. The procedure in the
plan should either be followed or this
procedure should be modified to reflect
actual practice.

G.4.b

13

1.

.
5.

3

8

3/22/88

Previous
Exercises
aRefrence

Present
Statust

X

X

6/4/86

Putnam County

For
both
Orange
and
Westchester
Counties
the
second
shift
public
information officers had been at the
JNC for several hours of the first
shift.
During this time they func
tioned as JNC staff.
In future exer
cises, second shift PIOs should not
supplement
the staff
or be
present
during the first shift.

A.4

6/4/86

C

107
TABLE 4.4.1

(Cont'd)

Page 2 of 2
NUREC-0654

Exercise Date

FEXA-REP-I

No.

AREA REQUIRINC CORRECTIVE ACTION

6. Calls to the 800 telephone number in
the Westchester County brochure from
simulated
citizens
did not
elicit
reference
to
the
rumor
control
number. Also, there was no answer from
the Rockland County number.
PIO and
ocher personnel ac the county EOCa
should be trained to refer incoming
citizen calls to the rumor control
telephone number.

Rev. 1,
References
C.4.c

-ENA
b
Objective

3/22/88

Previous
Exercises

Present
Statust

6/4/86

This
ARCA will
be teasted
as an
objective
under
Westchester
and
Rockland County at the next exercise.
7. On three occasions, information contained in EBS messages was inconsistent
with information that is contained in
the
public
information
brochure.
Information contained in EBS messages
number 3, 7, and 9 directed residents
of evacuated ERPAs to a different
Westchester County
reception center
than those specified in the public
information brochure.

E.7

"

All information chat is contained in
EBS messages should be consistent
with information in the emergency
information brochure.

6/4/86

C

"

The
plan,
emergency
information
brochure, and EBS message should be
reviewed and made consistent with
respect to the specification of
reception centers.

6/4/86

C

TABLE 4.5.1
INDIAN POINT NUCLEAR POWdER STATION
SUMIAY OF AREAS REQUIRINc CORRECTIVE ACTION
March 22, 1988
WESTCHESTE!R COuNTy

Page I of 6
NUREC-0654

No.

1.

AREA REQUIRING CORRECTIVE ACTION

When

the

WEOC

was

informed

that

a

FEMA
Objecriveb

3/22/88

A.1.d,

3

X

4

X

6/4/86

X

6/4/86

sample nad been taken tor measurement
of airborne radioLodine concentrations
by the
field monitoring team, they
directed the teem to remain at the
sampling point.
However, the sampling
point wes located within the plume,
needlessly exposing team members so the
field
monitoring
team
relocated
themselves to an area outside the plume
boundary.
Individuals responsible for
decision making and the coordination of
emergency activities require additional
training in determining the plume EPZ
in order to
properly determine the
location of field monitoring teams.

A.2.a

2.

The RACES operator was not aware of the
maximum allowable dosages or who could
authorize
exposure
above
the
established
limits.
Additional
training should be given to those RACES
operators who will likely accompany the
field monitoring team in support of
Westchester County's operations.

K.3.a,
K.3.b

3.

The
bus
drivers
for
the
general
evacuation were noc clear on the Limits
to
exposure.
Additional
training
should be given, and the Limits to
exposure could
be
indicated on
the
checklists or record cards for quick
reference.

K.3,a,

4.

Radio communications between the field
team and the Westchester County EOC
often
were
interrupted
and
incon
sistent, apparently because of inter
ference from other local
government
agencies using the same frequency. The
plan
or
procedures,
as
appropriate
(perhaps •Attachment
14),
should
be
revised to dedicate the radio frequency
assigned to the field teams to their
exclusive use during an exercise or an
actual radiological emergency.

5'. The
call
lists
that
were
used by
personnel at
the Westchester
County
Warning
Point
to notify
the
staff
listed different names for some of the
positions then the lists contained in
Procedure 2.
The entire set of call
lists in the plan at the County Warning
Point should be reviewed and corrected
as necessary.

Exercise Date

PEMA-REP-1
Rev. 1,
Referencee

Previous
Exercises

Present
Statusc

I

K.3.b
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TABLE 4.5.1

(Cont'd)
Page 2 of 6

No.

AREA REQUIRING CORRECTIVE ACTION

NUREC-0654
FD4A-REP- l
Rev. 1'
Reference'

Exercise Date
'

FEMA
Objectiveb

3/22/88

Previous
Exercises

Presentc
STatus

6/4/86

Cf

6/4/86

C

. 6.

The second-shift coordinator had had no
training and used a long-obsolete 1981
version
of
Radiological
Emergency
Response Procedure 4 (the school pro
cedure).
Sufficient numbers of backup
school coordinators should be trained
and supplied with current plans.

7.

The status board in the coemunications
room was not always kept up to date and
was
almost
illegible.
The
person
responsible for the communications room
status board should be trained to keep
it accurate and readable.

8.

The County Executive decided to delay
the evacuation order for the areas sur
rounding the City of Peekskill so that
the potential traffic conflicts would
not develop, explaining his rationale
to the State.
In a more rapidly es
caLacing incident than the one con
tained in this scenario, this decision
could Lead to an excessive evacuation
time.
The evacuation time estimates
and
transportation
plans
should
be
reviewed to determine whether other
methods
of
evacuating
the
City of
Peekskill during a rapidly escalating
accident can be devised which avoid the
neceasity of delaying the evacuation of
surrounding areas.

J.9
J. 10.
J.lO.i

6/4/86

Cj

9.

The
Deputy
Commissioner
of
Public
Safety objects to the presence in Pro
cedure 2 of the traffic control system
embodied in Table 28 (p. 2-21-2-32) of
the
Westchester
County
plan.
He
strongly prefers the system in Table 2A
(which appears to have been omitted
from the plan in
a September
1984
revision (but which can still be found
alongside Table 2B as part of Radio
logical Emergency Response Procedure 8
(p. 8-l5-8-18)J.
Two
(2) competing
traffic control systems should not be
in the plan or procedures, and the
responsible
police
officials
should
follow
the
system
that
has
been
selected.
The plan should be rewritten
with
the close
cooperation
of
the
Deputy Commissioner of Public Safety to
specify only one traffic control system
in the Westchester County plan.

J.iO.j

6/4/86

CJ

J.10.d

TABLE 4..1l

(Cont'd)
Page 3 of 6

No.

10.

AREA REQUIRING CORRECTIVE ACTION

Some

information

in

EBS

NUREC-0654
FD4A-PJEP-I
Rev. I,
Referencea

messages

Exercise Date
FEMA
Objectiveb

3/22/88

Previous
Exercises

Present
Statusc

6/4/86

¢

6/4/86

C

6/4/86

C

regarding Westchester County reception
centers conflicted with what is con
tained in the brochures distributed to
the public.
The PIO staff at the EOC
should be trained to insure that any
information recommended for issuance in
an
EBB
message
is
consistent
with
information
provided
in
the
public
information brochure.
11.

There was some confusion at the Joint
News Center over whether an EBS message
or a press release should be issued at
0934 in order to announce the evacua
tion of the Putnam schools; the deci
sion was to issue EBB message #2. As a
result, the County Executive restarted
the EBS clock.
The current version of
the Westchester County plan calls for
public notification of school evacua
tions to be via news releases, not EBS.
Westchester
County
should
determine
whether EBS messages or news releases
are the more appropriate procedures for
public notification of school evacua
tions and should ensure that the county
plan and
actual
practice are
con
sistent.

12.

The EOC personnel had no knowledge that
EgS message #6, which repeated certain
protective
action
instructions
to
residents of Westchester County, had
even been issued.
This could have
created confusion concerning the proper
protective measures. County PIO per
sonnel should be trained to coordinate
all messages with Westchester County
and to keep close track of all EBS
messages as they are issued from the
JNC.

13.

One of the field teams (NO 2) did not
extend the probe out the window while
traversing the scenario plume.
Field
team members should be trained to make
sure that the probe is extended out the
window of their vehicle while travers
ing the plume.

C.4.b

6/4/86

iLL
TABLE 4.5.1 (Cont'd)
Page 4 of 6

NUREC-0654
FEA-REP-i
-yI,
No.

AREA REQUIRINC CORRECTIVE ACTION

Reference

14.

The message read by the police officer
dispatched to perform route alerting in
the area covered by siren 062 was not
the message which is contained in the
most
recent
version
of
the
plan
(attachment
13,
p.
2-93),
and
it
omitted the ESS call letters and fre
quency.
A review should be made to
assure
that
all
emergency
workers
assigned to perform route alerting use
the message contained in the current
version of the plan.

15.

According
to
one of
the bus
dis
patchers,
some of the general popula
tion evacuation bus
route maps are
inaccurate.
The accuracy of all maps
of general
population evacuation bus
routes in Westchester County should be
reviewed
and
the
maps
should
be
corrected as required.

16.

Not all of the entrances to the West
chester
Community College campus
in
Valhalla were posted with directional
signs that would lead evacuees to the
proper
entrance
to
the
reception
center.
Signs should be posted at all
entrances
to
the
campus
directing
evacuees to the proper entrance co the
reception center.

17.

Monitored and decontaminated vehicles
were required to rejoin the incoming
vehicle flow before turning aside to
clean parking; no traffic officer was
present to assist these movements.

18.

"

Better
procedures
should
be
developed for routing of incoming
vehicles
so
that
unmonitored
vehicles
are
kept
separate
from
clean vehicles.

"

A
traffic
officer
should
stationed
to
direct
traffic
assure
that
the
separation
unmonitored form clean vehicles
maintained.

E.6

a

Ezercise Dace
FEMA
Objectiveb

3/22/88

Previous

Present

Exercises

Statusc

6/4/86

C

6/4/86

J.12

6/4/86

C

6/4/86

be
to
of
is

Some
evacuee
monitors
had
to
be
reminded
to
turn
on
their
survey
instruments;
the
evaluator's
feet
sometimes
were
remonitored
after
walking along the "contaminated" paths
to the decontaminated areas, sometimes
not.
Continued training on details
should be given in order to improve
performance in evacuee monitoring.

6/4/86

C
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TABLE 4.5.1

(Conc'd)

Page 5 of 6

KUMEC-0654

exercise Date

FENA-REP- 1

Rb.
No.

AREA REQUIRING CORRECTIVE ACTION

,

References

FEtA

b

Objective

3/22/88

Previous

Present

Exercises

Statusc

19.

Some RACES operators assigned to ride
on evacuation buses and provide backup
communications with
the county
EOC
missed their bus apparently due to im
proper rendezvous information.
Train
ing should be provided to the dis
patcher(s) of RACES personnel providing
mobile
communications with buses
so
they can be deployed to the field with
correct information so that they can
rendezvous with buses before then are
dispatched from the garage.

20.

Arrival of large numbers of evacuees at
the reception center could create sub
stantial backlogs, given the monitoring
rates observed at the exercise.
Five
or
six
additional . monitoring
staff
should be trained or the current staff
should be trained in radiological moni
toring procedures to increase the effi
ciency of preregistration monitoring.

21.

The second shift field monitoring team
members did not understand the reasons
for the two (2) different DRDs they
were given. The field monitoring teams
should be trained about the functions
of
the
different
dosimetry
they
possess.

K.3.b
0.1
0.5

6/4/86

22.

The
officer
responsible
for
route
alerting and one (1) of the traffic
control point teams (evaluated at the
intersection of routes 9 and 9A) were
.not
sufficiently- familiar
with
the

K.3.a
K.3.b
0.1
0.5

6/4/86

'C

C

F.l.d
K.5.b

11/28/84,
6/4/86

3/3/82,
3/9/83,
11/28/84,
6/4/86

C

specified procedures for reading and
recording their doses, nor did they
know
the
maximum
permissible
dose
without auchoriution. The training of
all Westchester
County and
Yorktown
Police should be reviewed and proper
training provided to those who have not
been
trained concerning radiological
exposure control, or whose training has
become stale.
23.

One (1) of the general population bus
drivers did not read the dosimeters at
proper intervals.
It. is recomended
that all general population bus drivers
receive training on the proper use of
all of the dosimeters.

K.3.b
0.1
0.5

11/28/84,
6/4/86

24.

Bus and ambulance drivers who may be
called upon to enter the 10-mile plume
exposure pathway EPZ were not consis
tently trained in the use of dosimeters
and KI.
All
mergency workers should
be fully trained in radiological expo
sure
control
including
the
use of
dosimeters and KI.

K.5.b

3/9/83

K

C
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25.

Contact with a number of residents in
the area revealed
that most do not
remember receiving public information
on how they would be notified or what
their actions should be in case of an
accident at IPNS.. However, most also
were aware of the general concept of
evacuacing the area in case of such an
accident, as well as the need to tune
in their local radio station in order
to receive emergency information.
A
more intensive effort should be con
ducced to inform local residents about
the radiological
emergency evacuation
plan, such as an additional distribu
tion
of
the
public
information
brochures.

C.L
C.2

6/4/86

Cf

26.

One of the schools visited had a tone
alert, radio which did not work during
the exercise.
Tone alert radios should
be made operational at all locations.

F.l.e
J.9

6/4/86

C

27.

Contact with a number of public faciLities, including a hotel, bank, supermarket, electronics
store,
and fast
food
restaurant
revealed a lack of
public information materials, although
the managers of these facilities were
generally aware of the existence of an
evacuation plan in case of an accident
at
IPHS.
A more concerted effort
should be undertaken at providing pub
lic awareness information to facilities
which are used heavily by transient
populations,
such
as
additional
distributions
of
public
information
brochures, stickers, etc.

G.2

3/9/83,
6/4/86

C

f
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MUREC-0654

Exercise Date

FEKA-REP-l
No.

AREA REQUIRING CORRECTIVE ACTION

Rev. I,
Referencea

FEMA
Objectiveb

3/22/88

X

1.

Personnel
performing
radiological
monitoring of evacuees at the reception
center were not aware of the possible
concentration of iodine isotopes in the
thyroid
and
did
not
perform
this
monitoring properly.
Training should
be provided and revisions made to their
procedures to include this step in the
monitoring of evacuees.

J.12

21

2.

The only communication system available
at the reception center consisted of
one pay telephone.
This arrangement is
inadequate
given
the nature of
the
reception operations.
Several phone
lines should be available for use by
the emergency workers.
A radio backup
which could communicate with the county
EOC, hospital/ambulance net, and bus
dispatcher,
would
also
improve
capabilities.

F

4

3.

Bus
drivers
of
general
population
routes were not aware of several items
which could affect exposure themselves
or the passengers:

K.3.b

6

J.9,
J.lO.g

19

"

Information on the areas along the
evacuation
routes
which
may
be
affected
by
a
release
were not
transmitted to the driver by th,
dispatcher.

"

Reading
minutes.

"

Importance of keeping bus windows
closed if radiation were encountered
during a run.

of

dosimetry

every

1

Bus
drivers
and
dispatcher
should
receive training in ways of reducing
potential exposure from a release.
4.

The principal of the Congers Elementary
School was not aware of any emergency
planning provisions at the school. The
locations
of
relocation
centers,
evacuation procedures, evacuation tim
estimates and a general knowledge of
emergency preparedness were not known
or available.
If emergency procedures
are
not
available, they
should
be
prepared
and
the
officials
of
the
Congers
Elementary
School
should
receive
appropriate
training
in
emergency preparedness.

Previous
Exercises

Present
c
Status
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No.

5.

Exercise Date
FEMA
Objectiveb

Previous
Exercises

Presentc
Status

The Rockland County Warning Point
notification procedures RCS-4 should
be reviewed and revised if appro
priate.

6/4/86

C

The Palisades Park Police should be
notified at the Unusual Event ECL in
accordance with the procedures.

6/4/86

C

AREA REQUIRINC CORRECTIVE ACTION

Upon his arrival at the County Warning
Point, the Deputy Director, Office of
Emergency Services, directed the County
Warning Point
to notify
the County
Executive, Radiological Health Specie
list, and Public Information Officer.
While
these
notifications
were
in
accordance
with
the
Communications
Section Procedure Manual which was used
during the exercise, they differ from
the Rockland County plan (Procedure
RCS-4, pages 3 and 4 of 6).
Procedure
RCS-4 states that during an Unusual
Event ECL, the Director OES, County
Executive and Palisades Park Police are
to be notified during an Alert or
higher ECL.
In addition, both sets of
procedures
state
that the
Palisades
Park Police are to be notified during
an
Unusual
Event;
they
were
not,
however, notified until
0833, after
declaration of the Alert ECL.

"

FEKA-REP-I
Rev. 1,
References

3/22/88

E.2

6.

The Rockland County EOC staff requested
plant status information via hard copy
(i.e., Part III of the New York State
Radiological
Emergency Data Form) as
called for in the Rockland County Plan.
The utility informed Rockland County
that this information would have to be
obtained by telephone due to a backlog
on the celefaz equipment.
Rockland
County should obtain a firm commitment
from the utility that hard copy of
plant status data will be sent to the
Rockland County EOC on a timely basis.

P.l.d
F.1

6/4/86

C

7.

The event status board in the operations room was not always updated in a
timely manner.. Operations room person
nel should be trained to maintain and
update
the
status
board
until the
termination
of
an
emergency
and
deactivation of the £OC is complete.

H.3
P.1

4/10/85,
6/4/86

C

A16

TABLE 4.6.1 (Cant'd)
Page 3 of 7

AREA REQUIRING CORRECTIVE ACTION

No.

8.

NUREC-0654
FE(A-REP-I
Rev. 1,
References

In

several

instances,

information

the events status board

Exercise Date
FEMA
Objectiveb

3/22/88

Previous
Exercises

Present
Statcus

on

in the opera

tions room was inaccurate.

"

Operations room personnel should be
trained to ensure that complete and
accurate information is posted on
the status board.

4/10/85,
6/4/86
4/10/85,
6/4/86

" New or updated information should be
posted on the status board as a
separate entry, rather than as a
modification to an existing entry.
9. The
formal
school
evacuation
time
estimates have not been submitted to
the Federal Emergency tanagement Agency
(FE)MA) for review.
The formal school
evacuation time estimates should be
submitted to FEMAfor review.
10.

There
were
seven
(7) individuals
trained in personnel and vehicle moni
toring at the reception cancer, but no
back-ups
were
available
for
these
individuals.
Additional staff should
be trained to fill second shift posi
tions for personnel and vehicle moni
toring and for nursing functions at the
reception center.

11.

Staff that would be responsible for
decontamination of vehicles were poorly
trained.
Staff that would be respon
sible for decontamination should be
properly trained.

12.

J. 10.1

11/28/84,
6/4/86

6/4/86

C

K.5.b

6/4/86

C

Decontamination procedures were
not
carefully thought out and no written
instructions were available. Plans for
vehicle washdown and impoundment wore
vague and the location selected made
the proper impoundment of wash water
and vehicles difficult. Suitable plans
for vehicle contamination should be
developed
for the reception center
location.

K.5.b

6/4/86

C

13.

The directions to the congregate care
center provided to evacuees ac the
reception
center
were
incorrect.
Directions
to
the congregate
care
center that are to be provided to
evacuees at the reception center should
be revised. These directions should be
more specific and should note the
expected mileage.

a.9
.3.10.*g

6/4/86

14.

The maps provided to Peter Bregs, Inc.
bus company had several errors on them
and required the driver to go to two
(2) reception centers. Bus route maps
should be reviewed and revised as
necessary.

J.10.g

6/4/86

C
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Previous
Exercises
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1S.

There were no maps available at the
Haverstraw Transit Company to direct
drivers from their assigned schools to
the reception center.
Maps should be
provided to each driver showing the
desired route to the reception center
from the assigned school.

J.O.l,g

6/4/86

C

16.

The owner of the Peter Bre$,
Inc. bus
company expressed concern that they had
no letter of agreement with Rockland
County
to
provide
emergency
bus
services in the event of a radiological
emergency.
However, after the exer
cise, Rockland County representatives
provided
a
copy of
the
Letter
of
agreement with this
bus company to
FENA.
Rockland County should verify
its agreement with Peter Bregs, Inc.

A.3

6/4/86

C

17.

Some
problems
were
experienced
in
maintaining mobile radio cosmunications
with buses due to distance from the
base
station, topography, electrical
interference,
etc.
The
alternate
method of communication for both non
radio
equipped
and
radio-equipped
vehicles which experienced operational
problems was effectively demonstrated
by telephone.
Communications needs for
transportation
companies
are
under
review as part of the Rockland County
evacuation study effort that is cur
rencly being performed by the trans
portation Study Planning Group (TSPC).
Therefore, the communication needs for
each
Rockland
County
transportation
company
with
an emergency
response
mission remains
unresolved until the
TSPC study is completed.
The study
should give
specific recommendations
regarding
these communication needs.
The completion date for
this study
should be provided to FEMA.

F.l.d

11/28/84,
6/4/86

C

18.

Sus. drivers were not familiar with the
specific
location
of
the
reception
center where they were to take school
evacuees.
Maps should be developed
showing the location(s) of reception
centers to which schools are assigned.
These maps should be maintained at the
bus garages for distribution to drivers
in
the
event
a
school
evacuation
becomes necessary.

J.lO.a

11/28/84,
6/4/86

C

19.

Two bus evacuation routes were modified
by drivers on the day of the exercise
to
avoid
railroad
crossings
which
potentially could cause delays.
The
bus evacuation route maps should be
reviewed and revised with input from
the drivers to ensure that the most
efficient routing is used.

J.l0.a

11/28/84,
6/4/86

C
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Previous
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Status

2

20.

The transportation company for demon
strating the simulated evacuation of
noninstitutionalized
mobility-impaired
persons is open only twelve (12) hours
per day Monday through Friday and eight
(8) hours on Saturday. The procedures
for
notifying
all
companies
with
responsibilities for transporting non
institutionalized mobility-impaired in
dividuals
should
be
reviewed,
and
revised if
required, to ensure that
these companies can be notified and
resources mobilized on a 24-hour basis.

J.l0.d

11/28/84

C

21.

The
bus
dispatcher
for
Maverstraw
Transit Company stated that only six
(6) of
the 95 drivers expected had
received training in using dosimetry.
All bus drivers who may be called upon
in an emergency should be trained in
the use of dosimetry.

K.3.b

6/4/86

Ct

22.

The Stony Point Police officer did not
have a low-range dosimeter.
Appro
priate
low-range
personnel
dosimetry
should be provided to personnel who
staff all traffic control points.

K.3.a

6/4/86

C

23.

The dosimetry provided to the Rockland
Sheriff Deputy had not been removed
from
its packAge and
had not been
changed.
Dosimetry
provided
to
officers should be ready for use when
issued.

K.3.b

6/4186

24.

The
Rockland
County
Sheriff
and
•averstraw Police Department units were
generally unaware of proper dosimeter
use and exposure limits.
Training on
dosimetry use should be provided to all
police units that may be called upon to
staff
TCPS.
This
training
should
emphasize
using
the
equipment
and
preparing it for use in the field.

i.3.b

6/4/86

25.

Rockland County Sheriffs and Haverstraw
Police officers were unaware of when to
use KI and who authorizes its use.
Training on procedures should be pro
vided to all police officers to insure
their proper use of KI.

J.10.e

3/9/83,
11/28/184,
6/4/86

C
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26.

The bus dispatcher at one transportation company had difficulty using the
dosimeter charger to zero dosimeters
before issuing them to driver(s) and
was concerned that some of the dosi
meters would not stay zeroed.
Also,
one bus driver and one police unit that
staffed a traffic control point did not
understand what
readings on
their
dosimeter would mean.
All emergency
workers should be fully trained in
radiological exposure control including
the use of dosimeters.

K. .a

3/9/83.
11/28/84,
6/4/86

C

27.

Bus drivers and police units staffing
traffic control points did not understand that they would notify their
supervisor when their dosimeter reached
I& and that permission to exceed a
cumulative dose of 3R would require
permission from their supervisor as
authorized by the County Department of
Health as set forth in the Rockland
County Plan.
Additional training is
needed in the
procedure
emergency
workers are to follow in requesting
authorization
to
exceed
Protective
Action Cuidelines.

K.4

11/28/84,
614/86

C

28.

Haverstraw Transit Company had only
nine (9) 0-5R DRDs, 24 low-range (0200mt) DRDs, and 24 TLDs although 95
drivers were potentially to be called
in an emergency.
A sufficient number
of appropriate dosimeters should be
provided to Haverstraw Transit Company
so that all drivers who may potentially
be called in an emergency will be
equipped with proper monitoring and
exposure control.

K.3.&

3/3/82,
3/9/83,
6/4/86

C

29.

Of the limited number of residents of
the 10-mile EPZ questioned by federal
observers, only about half could recall
having received the public information
brochure, understood its contents, or
were aware of the meaning of the
sirens. Additional public education is
needed so that the public will under
stand the locations of the areas that
are to take protective actions, will
know how to carr" out the protective
actions, and will be aware of what the
sirens mean.

C.l
J.10.a

3/3/82,
3/9/83,
11/28/84,
6/4/86

CA

f

Rev. 1,

No.
30.

AREA REQUIRING CORRECTIVE ACTION
Of five (5) motels visited, two (2) had
the
emergency
information
brochure
available for-the transient population.
Sufficient
copies
of
the
current
emergency information brochure should
be provided to all hotels and motels in
the county. The need to keep the bro
chures available for distribution to
hotel/motel residents
in an actual
emergency should be stressed to the
managers of these facilities.

Referencea
C.2

FEMA

Objective

b

Previous

3/22/88

Exercises
3/9/83,
6/4/86

Present
c
Status

C4
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TABLE 4.7.1
INDIAN POINT NUCLEAR POWER STATION
SUWIARY OF AREAS REQUIRINC CORRECTIVE ACTION
March 22, 1988
ORANCI COUNTY
Page I of 4

No.

1.

2.

AREA REQUIRING CORRECTIVE ACTION

The Orange county representatives did
not
demonstrate
around-the-clock
capability either by double staffing or
by presentation of a roster.
The two
counties should demonstrate how they
would
maintain
around-the-clock
staffing either by preventing a roster
or by double staffing
at the next
exercise.

NUREC-0654
FEMA-REP-I
Rev. 1,
Referencea

Exercise Date
FEMA
Objectiveb

E.7

3.

Emergency workers at the traffic control points were not aware of the
proper dose Limits at which authoriza
tion is required nor were they familiar
with the frequency at which to read and
record
their
dosimeters..
Training
should be provided for Law enforcement
personnel who will be staffing the TCP.
Also,
it
would be
helpful
if the
exposure limits were printed on the
field log sheets for quick reference by
emergency personnel.

K.3.b
K.4

4.

The Orange
county
EOC sign-in procedures
did
not
provide
for
the
recording of arrival or departure times
of the emergency staff.
The Orange
County LOC sign-in sheet
should be
revised
to
include
arrival
and
departure times for staff members.

A.4
H.4

Previous
Exercises

Present
Statusc

X

A.2.a

Orange County and Rockland County share
ERPAs 39 and 40.
The counties reached
an
accord
that the Rockland County
Executive,
or
designee,
will
make
protective action decisions
for the
entire area in these ERPAS.
In view of
this
accord,
EBS messages
advising
evacuation of ERPAs 39 and 40 created
the opportunity for confusion as to
whether
Orange
County
residents
in
these ERPAs should evacuate.
The EBB
messages stated chat Rockland County
residents in these ERPAs are advised to
evacuate by the Deputy Rockland County
Executive and were either silent as to
Orange County or stated that Orange
County residents were not required to
take any action.
The Orange County
PlOs should be trained to ensure that
EBB messages concerning ERPAs 39 and 40
that advise Rockland County residents
should
also
advise
Orange
County
residents.
In addition, because Orange
County residents relate to advise of
Orange
County
emergency
officials,
these massages should also state that
Orange
County
emergency
officials
concur with the advice of the Rockland
County officials.

3/22/88

13

6

3/9/83,
6/4/86

6/4/86

C

122
TABLE 4.7.1

(Conc'd)
Page 2 of 4

AREA REQUIRING CORRECTIVE ACTION

No.

MUREC-0654
FEMA-REP-l
Rev. I.
References

Exercise Date
FEKA
Objectiveb

3/22/88

Previous
Exercises

5.

The telefax machine used to provide
hard copy transmissions with the Joint
News
Center experienced
some
opera
tional
problems
which
caused
minor
delays in message transmission.
The
problem with the telefax system should
be identified and corrected.

K. 10

6/4/86

6.

Dose projections or calculations based
on the use of data gathered by the
radiological monitoring field team were
not made.
The use of field team data
to calculate doses to the public should
be demonstrated at a future exercise.

1.10

6/4/86

7.

ERPA 39 is jointly shared by both Rock
land and Orange Counties.
Confusion
occurred with Orange County recomnded
sheltering
in ERPA
39 and Rockland
County ordered an evacuation.

Present
SCAtusC

"

The boundary of ERPA 39 should be
modified
so
that
this
ERPA
is
exclusively
in
either
Rockland
County or in Orange County, thereby
giving
full
jurisdiction
to
one
county.

6/4/86

"

In the meantime, additional coordi
nation between counties concerning
EPA 39 should be implemented.

6/4/86

I

8.

The nature of the handicap for the non
institutionalized mobility impaired was
not known by the bus driver.
Infor
mation pertaining to the handicaps of
noninsticutionalized mobility impaired
persons should be made available to the.
drivers responsible for these routes.

J.10.d

6/4/86

C

9.

The capability for 24-hour staffing at
the Orange County reception/congregate
care
center
was
not
demonstrated
through the presentation of a roster.
It appeared that there was not enough
trained personnel available to sustain
24-hour operation.
Twenty-four hour
staffing capability should be demon
strated at the Orange County reception/
congregate care center 4uring the next
exercise.

J.12

6/4/86

C

10.

Provisions for care of the handicapped
at the reception center are inadequate.
Provisions for care of the handicapped
should be considered at the reception
centers.

J.10.d

3/3/82,
3/9/83,
11/28/84,
6/4/86
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11.

AREA REQUIRING CORRECTIVE ACTION

ALl members of the field monitoring
team
did
not
have
the
required
dosimetry equipment.
The
available
dosimecry equipment was not read on a
regular basis.

MUREC-0654
FEA-REP-l
. 1,
a
References

Exercise Date
Previous
Pxercises

Present

K.3.a
K.3.b

6/4/86

C

C

FEA
Objectiveb

3122188

Staust

All members of the field monitoring
team (including the RACES operator)
should have high and
low direct
reading dosimeters and TLDe.
M
More
training is required to assure
that dosimetry is read on a regular
basis.
12.

Radiological
field
monitoring
team
members were not aware of the maximum
allowable
dose without authorization
nor were they aware of how to obtain
that information.
Team members should
receive
training
in
the limits
on
accumulated doses at
which adminis
trative actions are required.

K.5.a

6/4/86

13.

Emergency personnel at the PMC and the
reception center were not provided with
the
required
dosimetry
equipment.
Appropriate dosimetry equipment should
be provided to emergency workers at the
PMC and reception center.

K.3.a

6/4/86

C

14.

Some emergency workers at the traffic
control points were not provided with
KXI.
Law enforcement officers should
have the required KI liven to them upon
dispatch.

J.10.e

11/28/84,
6/4/86

C

15.

According to a representative from a
bus company which is responsible for
evacuation, only 10% of that company's
drivers
have
received
training
in
radiological exposure control measures.
Should more drivers be needed in an
actual
emergency,
exposure
control
could not be effectively managed.
All
emergency response personnel should be
fully trained in radiological exposure
control
procedures.
A
training
schedule and the number of individuals
trained should be provided to FEMA.

K.3.b

11/28/84,
6/4/86

C

16.

The ambulance team responding to the
medical drill was not aware of who
could authorize exposure in excess of
PAGs.
Additional training should be
provided
ambulance
personnel
on
ezposure limits and authorization to
exceed them.

K.4

11/28/84

C

17.

The
Provost
Marshall
of
the
U.S.
Military Academy at West Point stated
that cone alert radios are present at
the Academy, but that proper operation
was unknown by the staff.
Training
should
be
offered
to
the Military
Academy concerning tone alert
radio
operation
and radiological
emergency
response procedures.

F.l.e
J.9

6/4/86

C

h
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Previous
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18.

The Hotel Thayer in
West Point, New
York did not have emergency information
posted
nor
available
as
required.
Required emergency information should
be provided to all applicable locations
within
the
10-mile
EPZ
in Orange
County.

J.LO.c

6/4/86

C

19.

Too many activities demonstrated at the
remedial medical drill were simulated.
The
following
activities should
be
demonstrated
at
the
next
ezer
cis*:
(1) use of two (2) monitors, one
(1) for the ambulance crew and one (1)
for the victim, (2) a separate recorder
to note radiation readings and vital
signs,
(3) a full
demonstration of
proper exit procedures for at least one
staff member, and (4) greater partic
ipation by the physician.

L.4

6/4/86

C

125

TABLE 4.8.1
INDIAN POINT NUCLEAR POWER STATION
SUMMARY OF AREAS REQUIRINC CORRECTIVE ACTION
March 22, 1988
PUTNAM COUNTY
Page

No.

1.

AREA REQUIRINC CORRECTIVE ACTION

The County Executive did not verify the
contents of the decided upon protective
action for Putnam County in EBS message
05 before broadcast of the message.
The procedure in the plan should be
folLoved.

NUREC-0654
PEMA-REP-L
Rev. 1,
ReferenceA

FlEA
Objectiveb

3/22/88

E.5,

13

X

18

X

I of 7

Exercise Date
Previous
Exercises

Present
Statusc

I

C.3.b

2.

The
general
population
bus
driver
missed tu stope on the bus route. The
first was missed because a number was
missing on a mail box (4134) and the
second
was
missed
because
an
intersection usa not marked.
Though
the driver vas avare of the missed
stops, additional training is necessary
regarding the location of stops along
each bus route.
Road markings need to
be readily visible for all bus stops.

J. 10.g

3.

A shift change was not demonstrated in
the accident assessment area.
There
eiro two
accident
assessment
team
leaders present for training purposes
and both vished to participate in the
entire
exercise.
An
actual
shift
change
ares
should
be
demonstrated
among
the
lead
positions
in
the
accident assessment area
during
the
next exercise.

A.4

4.

Radio communications with the county's
mobile
medical
vehicle were
inter
mittent as observed both in the Putnam
County EOC and in the field.
The cause
of
the
intermittent
radio
commni
cations with the mobile medical vehicle
should be determined and corrected.

6/4/86

5.

No information wsa placed on the status
board in the radio commnmications area
until after 1000 while the first entry
had been placed on the status board in
the operations area before 0854.
In
addition, an entry noting that a Site
Area Emergency had been declared was
not posted on the status board in the
operations area until after 1042 even
though
the
notification
had
been
received at the Putnam County eOC over
the RECS Line at about 1019. Personnel
responsible for maintaining the status
boards should receive additional train
ing
on
the
necessity
of
placing
important information on both status
boards in a timely manner.

6/4/86

C

6.

No status
board of
key events was
available in the accident assessment
area.
Key events status boards should
be supplied in the accident area and
personnel responsible for maintaining
status boards
should be trained to
maintain the additional status board in
accident assessment.

6/4/86

C

6/4/86

C

TABLE 4.8.1

(Cont'd)
Page 2 of 7

No.

7.

AREA REQUIRING CORRECTIVE ACTION

Some confusion

resulted

HUREG-0654
FEMA-REP-I
Rev. 1,
References

at the Putnam

Exercise Date
FEMA
Objectiveb

3/22/88

Previous
Exercises

Present
Statusc

6/4/86

County EOC when information about re
routing traffic around an impediment to
evacuation was not included in the EBS
message that was issued at about 1421.
Putnam County should consult with the
other three (3) counties and the State
and reach agreement on guidelines for
the
inclusion
of
material
in
EBB
messages and on where decisions are
made on the content of EBS messages.
8.

Except for the county sheriff's first
responders and barricades, the dispatch
of all equipment and personnel required
for dealing with impediments was simu
lated; the exercise scenario required
that
actual equipment be dispatched.
Putnam County should dispatch actual
equipment and personnel to the scene of
impediments for evacuation during the
next exercise.

9.

The
accident
assessment
staff
were
unsure as to whether the Putnam County
Health
Department
or
the
accident
assessment group had the authority to
authorize
field monitoring te&ms
to
ingest KI.
The accidenc assessment
staff should be trained to understand
the KI policy, and in particular who
has authority to recomend the inges
tion of Ki and the one-over-one chain
of command by which that decision is
communicated to field monitoring teams.

10.

The lead PO at the Putnam County KOC
did not demonstrate a shift change.
There was a rotation in one of the PlO
positions, but the person rotated into
this position had been present in the
EOC during most of the exercise.
An
actual shift change should be demon
strated
for
the
lead
PIO
position
during the nest exercise and personnel
who have not been present in the EOC
should be used as the incoming shift.

11.

The bus driver on general population
evacuation route 096 had only a minimal
knowledge of the specific route and did
not know the location of the reception
center.
Bus
drivers
assigned
to
general
population evacuation routes
should receive additional training to
familiarize them with the routes they
are to drive, the pickup points on the
routes,
and
the
location
of
the
reception center.

N.I.b

A.4

6/4/86

6/4/86

C

6/4/86

C

3/9/83,
11/28/84,
6/4/86 '
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AREA REQUIRINC CORRECTIVE ACTION

NUREC-0654
FEMA-REP-l
Rev. 1,
s
Reference

J. l0.k

Exercise Date
IEKA
Objectiveb

3/22/88

Previous
Exercises

Present
c
Status

6/4/86

C

6/4/86

C

12.

The route selection for general popu
lation evacuation bus route #96 was
questionable;
the
route
included
narrow, unpaved roads which could be
difficult
to
negotiate
in
adverse
weather or traffic conditions.
The
route selection from route #96 to the
reception center might be improved, as
the current route is indirect, adding
to the transit time.
The driver on
route 096 suggested improvements to the
route.
The bus routes for the evacua
tion of
the general
population
in
Putnam County should be reviewed and
revised if possible to avoid roads of
poor quality
and to provide direct
routes to the reception centers unless
other considerations dictate retention
of the current routes. The input of
drivers
for
alternatives
to
the
existing routes could prove beneficial.

13.

The driver of the pickup vehicle was
not
aware
that
noninstitutionalized
mobility-impaired individuals were to
be
taken
to
the
reception
center.
Individuals
responsible - for
trans
porting
the
noninscitutionalized
mobiLity-impaired should be trained in
the procedures required by the plan,
particularly the requirement that they
be transported to the reception center
after pickup.

14.

The bus on general population evacua
tion route 093 was delayed about thirty
(30)
minutes
in reaching
its
first
pick-up point because the map being
used by the driver was unclear causing
the driver to turn off the route onto
an unmarked road.
On route #96, there
were errors in the route instructions
and the maps were of poor quality,
causing confusion on the part of the
driver.
Three (3) of the seven (7)
pickup
points
were
unmarked,
minor
crossroads,
making
identification
difficult.
Instructions given to bus
drivers on general population evacua
tion routes should be corrected and the
clarity of the maps routes should be
improved by marking the turning angles
at
intersections
more
clearly
and
providing
for
the
unambiguous
identification of pickup points.

J. M.e

3/9/83,
11/28/84,
6/4/86

15.

There were sit (6) radios for communi
cating between buses and the bus garage
for the evacuation of the general popu
lation.
However, only five (5) of
these
radios were
working
and
the
Haldane School District is responsible
for nine (9) general population evacua
tion routes.
Each bus used for evacua
tion of the general population should
be equipped with a two-way radio.

J.10.g

3/9/83,
11/28/84,
6/4/84
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16.

NUREG-0654
FEMA-REP-l
Rev. 1,
Referencea

Exercise Oate
FEMA
Objectiveb

3122/88

Previous
Exercises

Present
c
Status

field
radiological
the
of
Members
monitoring team did not know that the
county plan requires members of the
team to report to their team supervisor
at a dose reading of 0.1 R (100 mW).
The lowest DRO officially carried by
field monitoring team members (0-5 R)
would not allow accurate determination
of this dose, since the scale incre
ments are 200 mR.
"

Members of the radiological field
monitoring teams should be trained
report to
requirement to
in
the
their team supervisor at a dose of
100 MR.

6/4/86

C

The Putnam County plan should be re
vised to require field monitoring
teams to carry 0-200 m& DRs for the
purpose of determining when a dose
level of 100 mR has been reached.

6/4/86

C

6/4/86

17.

The Putnam County plan is unclear as to
whether members of the field monitoring
supervisors
must notify their
teams
when a dose of I I has been received.
A report to the shift supervisor is
by
personnel
emergency
required of
point 2 of Attachment 11 to Procedure 4
which also specifically mentions the 3
However, Section 3.2
R action level.
of Attachment 13 giving instruction for
the radiation field monitoring teams
mentions only the 100 ma and 3 R action
The Putnam County plan should
level.
be classified by either specifically
including or specifically excluding the
1 R action level in Attachment 13 to
Procedure 4.

18.

the
to
assigned
workers
Emergency
evacuation of the noninstitutionalizad
familiar
not
were
mobility-impaired
pro
dosimtry
and
dosimetry
with
cedures. Emergency workers assigned to
the evacuation of the noninatitution
aliaed mobility-impaired should receive
additional training in the requirements
of the county plan for the use of
dosimetry and the associated action
levels.

6/4/86

C

19.

The county highway worker at TCP 45 at
the intersection of Peekskill HoLlow
bryant Pond Road was not
Road and
familiar with the authorization pro
Additional
K!.
taking
for
cedure
training in the authorization procedure
for KI should be given to county high
way workers who might be called upon to
assist at TCPs.

6/4/86

C

20.

The emergency workers assigned to the
evacuation of the noninstitutionalized
familiar
not
were
mobility-impaired
with the authorization procedure for
Additional training in the
taking KI.
authorization procedure for KI should
be given to emergency workers assigned
noninstituthe
evi.- t:ii n rof
the
co

6/4/86

C
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AREA REQUIRINC CORRECTIVE ACTION

21.

The bus driver on general population
evacuation route 93 did not check the
dosimeter at the 15-30 minute intervals
specified in the county plan.
The
driver read his dosimeter only three
(3) times (once at the beginning, once
at the first pickup point, and once at
the end of the trip) during a trip of
about two (2) hours and twelve (12)
minutes.
This driver used only the
0-200
a dosimeter, did not know the
dose
authorization
Limit,
and
was
unaware of the requirement to report to
the
PfC
ac
the conclusion
of
the
route.
Bus drivers assigned to general
population
evacuation
routes
should
receive
additional
training
in
the
proper use of personal dosimetry, and
the
emergency
worker
radiological
exposure control procedures specified
in the county plan.

0.1

22.

The county highway worker at TCP 48 at
the intersection of Peekskill Hollow
Road and
Bryant Pond
Road was not
familiar with dosimetry and dosimetry
procedures.
He was unsure of the dose
authorization limits end the procedures
to follow if the dose exceeded the
authorization
limits.
Ue
was
not
familiar with the purpose for dosi
meters,
procedures
for reading
the

0.1

11/28/84,
6/4/86

C

23.

No information had been provided to
parents of guardians of students of
either the Noah's Ark Nursery School or
the Putnam Valley Junior High School
regarding emergency response procedures
related to Indian Point.
Parents or
guardians
of
students
in
public,
nonpublic, and nursery schools should
be made aware of the procedures to be
followed in the event of a radiological
emergency at Indian Point.

G.2

6/4/86

Ci

24.

The principal of the Putnam Valley
Junior
High
School
indicated
that
eight (8) buses would be required for
evacuation.
Based
on
Table
1,
Attachment I to Procedure 5, Schools,
of the Putnam County plan, only seven
(7) buses have been allocated to the
Putnam valley Junior High School. The
allocation of bus resources to schools
in Putnam County should be reviewed to
ensure that the supply of buses is
adequate to meet
the demand in
the
event of a full evacuation.

J.10.g

6/4/86

Ci

3/22/88

11/28/84,
6/4/86

4
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NURFC-0654
FEMA-REP-l
Rev. 1,
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FEHA
Objectiveb

3/22/88

Previous
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Present
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25.

The teacher interviewed at Noah's Ark
Nursery School indicated that, in the
event of an evacuation, the director
would be responsible for implementing a
telephone fanout procedure which would
result in students being picked up by
private automobiles.
The Putnam County
plan indicates that students in nursery
schools are to be bused to reception
centers in Dutchess County, and one (1)
bus has been allocated to the Noah's
Ark
Nursery School.
Teachers
in
nursery schools in Putnam County should
be made aware that buses are to be made
available to evacuate children in the
event of a radiological emergency and
that this procedure may differ from the
normal
early
dismissal
procedure
requiring pickup of students by private
automobiles.

J.

0.g
0.1

6/4/86

Ci

26.

The assistant director at the Walter
Hoving Home indicated that if
the tone
alert sounded, the situation would be
verified and the
procedures
in the
public information brochure would be
followed.
He also said that he was not
sure what he would do if
the sirens
sounded without the tone alert sound
ing.
The public information brochure
for Putnam County does not mention the
Walter Hoving Home and the county plan
classifies Walter Hoving as a special
medical facility
for which evacuation
vehicles will be provided.
Additional
efforts should be undertaken in Putnam
County to ensure that all
personnel
with responsibilities for the direction
of special medical facilities are aware
of the planned procedures for their
facilities
to follow in the event of
radiological emergency at Indian Point.

J.l0.d

6/4/86

C

27.

The secretary at Carrison Union Free
School had noc seen a copy of the
public
information brochure.
Addi
tional
educational efforts should be
undertaken in Putnam County to acquaint
all responsible personnel at schools
and
special
facilities
with
the
existence and content of the public
information brochure.

6/4/86

C'

28.

Intense efforts should be made to meka
the public aware of the meaning of the
siren signals.

G.2

3/3/82,
6/4/86

i

•
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Reference&
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No.

The

ambulance

crew

communicated

the

0.4.h

Exercise Date
FEKA
Objectiveb

3/22/88

Previous

Present

Exercises

Statust

3/3/82,

C

6/4/86

wrong contamination units to the Putnam
Rems
reporting 3000
Center.
Hospital
The mistake
rather than 3000 cpm.
simu
the
had
could have been avoided
lated reading the associated units been
recorded immediately after receipt of
the information from the evaluator.
the
emphasizing
training
Additional
immediate recording of meter readings
and the units in which the reading are
ambulance
to
given
be
should
made
personnel.
30.

Putnam
the
at
nurse/recorder
The
did not record the
Hospital Center
patient's contamination level initially
and after each decontamination proce
in the
training
Additional
dure.
necessity of keeping records of the
to
given
be
contamination levels should
for keeping
responsible
individuals
decontamination
the
during
records
procedure.

O.4.h

6/4/86

C'
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INDIAN POINT NUCLEAR POWER STATION
SUMMARYOF AREAS REQUIRINC CORRECTIVE ACTION
March 22, 1988
DUrCaESS COUNTY
Page I of 1

I

No.

AREA REQUIRING CORRECTIVE ACTION

NUREC-0654
FEkA-REP-1
Rev. 1,
References

FEMA
Objectiveb

Exercise Date

1.

A shift change was not demonstrated for
the Red Cross personnel operating the
congregate care center.
A shift change
should be demonstrated by the Red Cross
personnel operating the congregate care
center
and
evaluated
at
the
next
exercise.

A.4

34

2.

Information on the designated reception
center for evacuated schoolchildren was
available at the EOC but this informa
tion was not passed onto the reception
center.

J.12

21

3/22/88

Previous
Exercises

Present
Status'

6/4/86

C

"

Social service staff should be kept
informed as to where children from
evacuated schools are being taken.

6/4/86

C

*

Information on the reception centers
being
used
for
specific
schools
should be promptly transmitted from
the EOC to the appropriate reception
centers.

6/4/86

C
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INDIAN POINT NUCLEAR POWiERSTATION SUMMARY OF AREAS REQUIRINC CORRECTIVE ACTION
March 22, 1988
BERCEN COUNTY, NEW JERSEY
Page 1 of
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1.

2.

3.

AREA REQU[RINC CORRECTIVE ACTION

MUREC-0654
F'D4A-REP-l
Rev. !,5
Reference

Exercise Date
FEMA
Objectiveb

3/22/88

Previous
Exercises

Status'c

Present

Some staff were propositioned at the
Bergen County EOC.
Therefore, the
efficiency of the staffing procedures
could not be evaluated for all staff
positions.
Increased
staffing
in
response to the eacalating emergency
could
not
be
systematically
demon
strated because of poor
information
flow from the Rockland County.
The
ability
to
promptly
activate staff
following notification of an Alert ECL
and ro increase staff needs in response
ro
escalating
emergency
conditions
should be demonstrated at the Bergen
County EOC during the next exercise.

A.4

6/4/86

C

A status, board, a plume EPZ map, and
maps
showing
the
locations
of
evacuation routes, reception centers,
and congregate care centers were not
posted in the Bergen County EOC. These
displays would improve the emergency
management
planning
for all
county
departments.

J.12

6/4/86

C

J.12

6/4/86

C

"

A status board, plume EPZ map and
maps designating the locations of
evacuation
routes,
reception
centers,
and
congregate
care
facilities should be posted in the
Bergen County EOC.

"

The status
regularly.

board

should

be

updated

Due to inadequate information flow to
the Bergen County EOC, traffic control
activities were not demonstrated at the
congregate care center.
Traffic con
troL
at
the congregate care center
should
be demonstrated at the next
exercise.

I
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TABLE 4.11.1
INDIAN POINT NUCLEAR POWER STATION SUMIAY OF AREAS REQUIRING CORRECTIVE ACTION
March 15, 1988 (Westchester)
December 9, 1987 (Putnam)
MEDICAL DRILLS FOR WESTCHESTER AND PUThAM COUNTIES
Page I of I

NUREC-0654
FEA-REP-l
Rev. 1,
No.

Referencee

FENA
h
Objective

Drill Date

The sheet used under the patient during
medical treatment caught and adsorbed
the saline
solution used for decon
tamination.
Unless changed frequently
this could contribute to possible recon
tamination of the patient and also give
misleading and erroneous
radiological
readings.
The
emergency room staff
should receive training in the proper
use of bedding materials in order to
limit the spread of contamination.

K.5.b

25

3/15/88

The units of contamination transmitted
to the hospital were incorrect; counts
per minute were reported instead of
m./hr.
Ambulance
personnel
should
receive
additional
training
in
recording
and reporting
radiological
information.

L.1

25

3/15/88

K.5.b

25

12/9/87

AREA REQUIRING CORRECTIVE ACTION

Westchester Couaty
1.

2.

Putnam County
1.

Techniques demonstrated by the ambulance
crew for the handling of the patient and
the equipment
used during
treatment,
would
have
contaminated
them.
The
ambulance crew should receive additional
training in procedures
to
limit the
spread of contamination.

Present
Statusc
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TABLE 4.12.1
INDIAN POINT NUCLEAR POWER STATION
SUPMMAY OF AREAS REQUIRING CORRECTIVE ACTION
November 23, 1987 (Orange)
MEDICAL DRILLS FOR ROCKLANDAND ORANGE COUNTIES
Page I of 1
NUREG-0654

No.

AREA REQUIRING CORRECTIVE ACTION

FEKA-REP-l
Rev. 1,
Referencea

Exercise Date
FEKA
b
Objective

3/22/88

Previous
Exercises

Present
Statust

No Recommendations

'NUREC-0654, FEA, REP-I, Rev. 1, Criteria for Preparation and Evaluation of Radiological
Emergency
Response Plans and Preparedness in Support of Nuclear Power Plants, Part II.
bObjective number is from GN-EX3 (dated February 26,
cc:
I:

1988).

Remedial action complete.
Remedial action incomplete.

dCorrected during March 29, 1988 remedial drill.
eThis previously identified performance ARCA has been reclassified as a planning
issue.
fThis performance ARCA has been corrected as a result of the January
29,
certification.

1988 annual Letter of

SARCA (Westchester C2) from INPS PEA dated September 16, 1987 rewritten to reflect
the current
hCorrected in PEA dated June 23, 1987.
'This performance ARCA has been corrected as a result of the February
5, 1988 annual letter of
certification.
JThis performance AlCA has been corrected as a result of a change to the plan.
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