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ABSTRACT

Measurements were made in the Environmental Wind Tunnel of the
concentration of steam released due to a steam line rupture or opening
of steam relief valves as a result of loss of grid power on a 1:200 scale
model of a floating nuclear power station complex including the break-
water. Data includes still photographs, slides. and TV motion sequences
of tracer smoke released from the selected sources. Tables of non-
dimensional concentrations at sampling points on the model have been
prepared for over forty release scenarios.

Measurements were also made in the Meteorological Wind Tunnel <f
forces and moments produced in a 1:450 scale model of the floating power
station surrounded by four different breakwater configurations. Pressure
measurcments made at surface taps over the surface of the plan: structure
have been integrated to produce three components of force and three

moments about orthogonal axes.
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WIND TUNNEL STUDY OF STEAM
TRANSPORT AND WIND FORCES
FOR A FLOATING NUCLEAR POWER PLANT

General Introduction

This report will be divided into two separate sections. The first
section will discuss the steam release phase of the study. The second
section will discuss the forces and moments on the structures.

The purpose of this study is: (1) to determine steam concentrations
at the diesel intake ducts following various steam released from the
FNP as a function of wind velocity and direction, (2) to determine the
resulting forces on the FNP as a function of wind velocity and direction,
(3) to make velocity profiles of the wind as it approaches the FNP as a
function of breakwater design, (4) to determine the resulting rotation
forces on both FNPs within the breakwater resulting from wind as a
function of breakwater design. The results of the steam release tests
will be evaluated to determine if the intake air will have adequate
oxygen to operate the diesel generators during various steam relief

and atmospheric wind conditions.



PART I: STEAM TRANSPORT

1.0 Introduction

In the event of loss of electrical grid or steam line rupture
the Offshore Nuclear Power System auxiliary diesel generators must
operate to maintain various reactor safety systems. A series of model
tests are described herein which were performed to ascertain whether
the intake air to the diesel generator systems will have adequate
oxygen to operate. Visualization as well as concentration measurements
were performed to evaluate the need for possible modifications to the
steam vent arrangement on the Floating Nuclear Plant to reduce the steam
concentrations at the diesel air intakes.

The general scope of Part I: Steam Transport includes determination
of how the steam plume behavior is affected by stack location, height, ejec-
tion velocity, wind direction, and wind speed. The atmospheric condition
simulated for this study is the adiabatic lapse rate (thermally neutral
flow). The prototype emission parameters and operating conditions examined
are summarized in Table 2. This section of the report is supplemented by
a television videotape which shows the plume behavior for the larger sources
for all operating levels and wind directions investigated during the course
of this study (see Appendix A for television videotape sequences). A set
of black and white photographs of each plume trajectory further supplements

the material presented in this report.



2.0 Simulation of Atmospheric Motion

The use of a wind tunnel for model tests of gas diffusion by the
atmosphere is based upon the concept that nondimensional concentration
coefficients will be the same at contiguous points in the model and the
prototype and will not be a function of the length scale ratio. Con-
centration coefficients will only be independent of scale if the wind-
tunnel boundary layer is made similar to the atmospheric boundary layer
by satisfying certain similarity criteria. These criteria are obtained
by inspectional analysis of physical statements for conservation of
mass, momentum and energy. Detailed discussions have been given by
Halitsky,6 Martin,g and Cermak.10 Basically the model laws may be
divided into requirements for geometric, dynamic, thermic and kinematic
similarity. In addition, similarity of upwind flow characteristics and
ground boundary conditions must be achieved.

For the Offshore Power Plant study, geometric similarity is
satisfied by an undistorted model of length ratio 1:200. This scale was
chosen to facilitate ease of measurements, provide a boundary layer
equivalent to 800-1000 feet for the atmosphere and minimize wind tunnel
blockage. (The ratio of projected area to the area of the wind tunnel
cross section should not exceed five percent. The model of the power
plant at a scale of 1:200 produced a blockage of about three percent

in the Environmental Wind Tunnel.)

2.1 Modeling the Neutral Atmosphere Case

When interest is focused on the vertical motion of plumes of heated
gases emitted from stacks into a thermally neutral atmosphere the

following variables are of primary significance:



Py = density of ambient air

Ay = (pa-ps}g--difference in specific weight of ambient air and
stack gas

@ = local angular velocity component of earth

M, = dynamic viscosity of ambient air

Va = speed of ambient wind at stack height

Vs = speed of stack gas emission

H = stack height

D = stack diameter

8 = thickness of planetary boundary layer

z, = roughness heights for upwind surface

Grouping the independent variables into dimensionless parameters with

p Va and H as reference variables yields the following parameters

a,
upon which the dependent quantities of interest must depend:g’10
2 2
Ya fa %o p Yol 5% Pala oy
b E b s 3 bl b
HQ H H H My oV 2 AyD gp
aa

The laboratory boundary-layer-thickness parameter 6a/H was made
approximately equal to that for the atmosphere. A value for this ratio
of at least 4.0 was established for the highest stacks. Equality of
the effects of the surface parameter zo/H for model and prototype was
achieved through geometrical scaling of the stacks and similarity of
the upwind velocity profile. Likewise the stack parameter D/H was
equal for model and prototype.

Dynamic similarity is achieved in a strict sense if a Reynolds

o VH v

and a Rossby number ﬁ%- for the model is equal to its

number
a

counterpart for the atmosphere. The model Rossby number cannot be made

equal to the atmospheric value. However, over the short distances



considered (up to 2000 ft), the Coriolis acceleration has little influence
upon the flow. Accordingly, the standard practice is to relax the
requirement of equal Rossby numbers.10

Kinematic similarity requires the scaled equivalence of streamline
movement of the air over prototype and model. It has been shown by
Golden5 that flow around geometrically similar sharp-edged buildings at
ambient temperatures in a neutrally stratified atmosphere should be
dynamically and kinematically similar when the approaching flow is
kinematically similar. This approach depends upon producing flows in
which the flow characteristics become independent of Reynolds number if
a lower limit of the Reynolds number is exceeded. For example, the
resistance coefficient for flow in a sufficiently rough pipe as shown
in Schlichtingll(p. 521) is constant for a Reynolds number larger than
2 x 104. This implies that surface or drag forces are directly pro-
portional to the mean flow speed squared. In turn, this condition is
the necessary condition for mean turbulence statistics such as root-
mean square value and correlation coefficient of the turbulence velocity
components to be equal for the model and the prototype flow.10

Golden, as cited by Halitsky,s’6 found that for flow about a cube
for Reynolds numbers above 11,000, there was no change in concentration
measurements. The minimum Reynolds number encountered in the present
study was 14,000 based on the model scale of 1.0 ft and a minimum
reference velocity of 2 fps. Correlation tests of flow about the Rock
of Gibraltar, flow over Pt. Arguello, California, and flow over San
Nicolas Island, California, may be cited as examples of large Reynolds

number flows which have been modeled successfully in a wind tunnel.lz’ls’14



Buildings and building complexes produce nonuniform fields of flow
which perturb the regular upstream atmospheric wind profiles. Around
each building a boundary layer exists, where the velocity is zero at the
surface but increases rapidly to a relatively constant value a short
distance from the building wall. OQOutside of the boundary layer and
downstream there exists a region of low velocities and pressures called
the cavity. In this region circulations are such that flow may actually
reverse with respect to the upstream winds. Surrounding the cavity but
extending further downstream is a parabolic region called the wake in
which the presence of the building is still evident in terms of devi-
ations of velocity, turbulence, and pressure from conditions found in
the upstream atmospheric boundary layer.

The formation of the wake and cavity regions are associated with
a phenomena called boundary-layer separation. Under certain conditions
the boundary layer actually detaches and enters the flow streaming about
the building. This may occur at the corner of a sharp-edged building
or on a curved surface if the pressure increases due to a decelerating
flow field. The separated boundary layer forms a sheet which completely
surrounds the cavity region which contains relatively stagnant fluid.
The extent of the cavity region for the Floating Power Station building
may be approximated by 5H = 1000 ft. Based on the measurements of
Evans7 the effect of alternate wind approach angles to an elongated
rectangular complex may extend this to 6H = 1200 ft.

The need for scaling of the atmospheric mean wind profile was
demonstrated by Jensen.8 Substitutions of a uniform velocity profile
for a logarithmic profile results in threefold variation in the

dimensionless pressure coefficient downstream of a model building.



Such variance in the pressure fields indicates a strong effect of the
upstream wind profile on the kinematic behavior of the fluid near the
building complex. As a result of such concern with the influence of
wind profile and turbulence scale on micro-meteorological phenomenon
special laboratory facilities have been constructed to simulate the
atmospheric surface layer. Two of the few tunnels currently capable of
generating turbulent boundary layers thick enough for 1:450 or 1:200
model scales are the Meteorological and Envirommental Wind Tunnels at
Colorado State University. The Meteorological Wind Tunnel depends on
a very long test section to generate sufficiently thick boundary
layers; whereas the Environmental Wind Tunnel utilizes a set of vortex
generators at the test section entrance combined with surface roughness.
The length scale often used for scaling the velocity profile is the

roughness height zo.10 For flow over sea surfaces the dynamic roughness

5 9 f£t. (Poll, p. 139, 1965).2°> 1In a

z, varies from 3.0 x 1077 to 3.0 x 10
wind tunnel over a smooth surface the effective roughness length may be
expected to behave as 0.141 v/U,. Thus, for a scale of 1:200 the
modeled roughness scale will be greater than desired by an order of
magnitude. In this study, however, the primary scales of turbulence
will be generated by the approach velocity profile interacting with
sharp cornered geometry of the breakwater and plant complex. For

neutral flow conditions the mean wind velocity profile may be simulated

by a power law profile whose exponent, n, has a value in the range from
16

0.12 - 0.15, i.e.,
v(z) _ (jian
V(zr%f Zref

where z is some reference heigh z = H.
ref ght, say ref H



Equality of the parameter paVaz/(AyD) for model and prototype
normally assures one that the plume trajectory in that region dominated
by buoyancy will be similar. Often this criteria results in (Va)m
being too small to satisfy the minimum Reynolds number requirement. In
such cases the specific weight difference for the model (Ay)m can be
made larger than (Ay)p to compensate for the effect of small geometric
scale. Unfortunately when one reduces the model plume density there is
the problem that its momentum flux relative to that of the surrounding
air is too low if the efflux velocity, Vs’ is scaled by the same factors
as the surrounding air velocity, Va.

Since strict momentum and buoyancy modeling results in low Reynolds
number flow fields the decision was made to emphasize the mean field
flow behavior. Hence the model and prototype plumes were adjusted to have
the same density ratios, Ap/p; but only the momentum and continuity
characteristics of the plumes were modeled exactly. The plume Froude
numbers differed by only small amounts. The initial plume behavior is
governed by the interaction of the emitted effluent with the wind as
determined by the ratio of their respective momenta.g’lo’ll’ls’
When the prototype and model plumes have the same density this reduces
to a ratio of velocities R = VS/Va.

To summarize the following scaling criteria were applied for our

neutral boundary layer situation

paVaH
1) Re = > 11,000
- Ay Ay
2 —)_ = (—
) Ghp = GH,
vs
3) R-'vv‘;, Rm-‘-Rp



4) Similar velocity and turbulence profiles upwind.

Operating conditions for the Offshore Power Plant have been supplied
by Offshore Power Systems (see Table 1). Modeled wind velocities, stack
velocities, and plume densities based upon the selected scaling criteria

are tabulated together in Table 2.

3.0 Test Apparatus

3.1 Wind Tunnels

The Environmental Wind Tunnel (EWT) (Fig. 1) was used for the steam
release part of this study. The EWT incorporates a test section 12 ft
wide and 57 ft long with a flexible ceiling which can be raised from
7 to 9 ft high to insure a zero longitudinal pressure gradient. A
mean velocity of 1 to 60 ft/sec (0.68 to 41 mi/hr) can be obtained with

a turbulence level of about 1 percent.

3.2 Model

The model (Fig. 2) used for this phase of the study consisted of
two plants constructed of styrofoam surrounded by the breakwater according
to "Design Test Specification SA-1000-14A86" and shown in Figs. 3 and 4.
The models were constructed to a linear scale of 1:200. The basic flat
ocean surface topography was reproduced by fixing the model directly
to the smooth wind tunnel floor surface.

The model was located on the EWT floor at 44 ft from the entrance.
The model was rotated to 8 wind angles as shown in Fig. 4. Location of
sampling points and source release points are identified in Fig. 3.

Metered quantities of gas were allowed to flow from each stack to
simulate the exit velocity and also account for the buoyancy effects
due to the temperature difference between the stack gas and the ambient

atmosphere. Helium and compressed air were mixed in metered amounts to



simulate the specific weight ratio, Ay/gpa, found in the full scale situation.
Fischer-Porter Flowrator settings were adjusted for pressure, temperature,
and molecular weight effects as necessary. When a visible plume was re-
quired the mixture was bubbled through titanium tetrachloride before emission.
When a traceable plume was required a high pressure mixture of helium, pro-
pane and air was used.

3.3 Flow Visualization Techniques

Smoke was used to define plume behavior over the power plant complex.
The smoke was produced by passing the air mixture through a container of
titanium tetrachloride located outside the wind tunnel and transported
through the tunnel wall by means of a tygon tube terminating at the
stack inlet within the model complex. The plume was illuminated with
arc-lamp beams. A visible record was obtained by means of pictures
taken with a Speed Graphic camera utilizing Polaroid film for immediate
examination. Additional still pictures were obtained with a Hasselblad
camera. Stills were taken with camera speeds of ~1 second to identify
mean plume boundaries. A complete series of color videotape television
pictures were also taken. Complete sets of these still pictures and
videotape sequences were provided to Offshore Power Systems as a separate

part of this final report.

3.4 Gas Tracer Technique

After the flow in the tunnel was stabilized, a mixture of propane,
helium, and air of predetermined concentration was released from model
stacks at a required rate (Table 1). Samples of air were withdrawn
from the sample points and analyzed. The flow rate of propane mixture
was controlled by a pressure regulator at the supply cylinder outlet

and monitored by Fischer and Porter precision flow meters. The source
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concentration was as shown in Table 1. The sampling and detection

systems are shown in Figs. 5 and 6.

3.5 Analysis of Data

Propane is an excellent tracer gas in wind tunnel dispersion studies.
It is a gas that is readily cbtainable and of which concentration
measurements are easily obtained using gas chromatography techniques.
The procedure for analyzing the samples was as follows:
1) A sample volume drawn from the wind tunnel of 0.12 cubic inches was
introduced into the Flame Ionization Detector.
2) The output from the electrometer, E, (in millivolt seconds) was
integrated and thon the readings were recorded for each
sample.
3) These readings were transformed into concentration values
by the following steps:
x(ppm) = K(ppm/mvs) x E. (mvs)
where K was determined from a calibration gas of known

concentration,

Average concentration values were determined for the known probe
positions and are displayed in Table 5.

The values of the concentration parameter initially determined apply
to the model and it is desirable to express these values in terms of the
field. At the present time there is no set procedure for accomplishing
this transformation. The simplest and most straightforward procedure is

to make this transformation using the scaling factor of the model. Since

1 ft | =200 ft |
m p
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one can write

G, @ = Lo x ) eed

The sample scaling of the concentration parameter from model to field
appears to give reasonable results. All data reported herein are in

terms of their equivalent prototype value %¥1p'

3.6 Errors in Concentration Measurement

Each sample as it passes through the flame-ionization detector is
separated from its neighbors by a period during which nitrogen flows.
During this time the detector is at its base line, or zero level.

When the sample passes through the detector the output rises to a value
equal to the base line plus a level proportional to the amount of tracer
gas flowing through the detector. The base line signal is set to zero
and monitored for drift. Since the chromatograph used features a
temperature control on the flame and electrometer there is very low
drift. The integrator circuit is designed for linear response over the
range considered. A total system error can be evaluated by considering
the standard deviation found for a set of measurements where a
precalibrated gas mixture is monitored. For a gas of ~ 100 ppm propane
* 1 ppm the average standard deviation from the electrometer was

2 percent.

Since the source gas was premixed to the appropriate molecular
weight and repetitive measurements were made of its source strength
(~ 44,000 ppm) the confidence in source strength concentration is

similar. The flow rate of the source gas was monitored by Fischer-Price
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Flowmeters which are expected to be accurate to * 2 percent including
calibration and scale fraction error. The wind tunnel velocity was
constant to * 10 percent at such low settings. Hence the cumulative
confidence in the measured values of yv/Q will be a standard
deviation of about * 11 percent, whereas the worst cumulative scenario
suggests an error of no more than * 20 percent.

The lower limit of measurement is imposed by the instrument
sensitivity and the background concentrations of hydrocarbons in the
air within the wind tunnel. Background concentrations were measured and
subtracted from all measurements ocuoted herein; however, a lower limit
of 1 to 2 ppm of propane is available as a result of background methane
levels plus previous propane releases. An upper limit for propane with
the instrument used is 10 percent propane by volume; however, chromatograph
columns are necessary to avoid overwhelming the detector at flowrates
above 5 - 6 percent. A recent report on the flame ionization detector
for sampling gases in atmospheric wind tunnels prepared by Dear and

. . .. . 17
Robins arrives at similar figures.

4.0 Test Program and Results

4.1 Test Program

The test program consisted of (1) a qualitative study of the flow
field around the power plant by visual observation of the smoke plume
trajectory released from the stacks; and (2) a quantitative study of
gas concentrations produced by the release of propane from the stacks.
The test conditions are summarized in Tables 2 and 3.

Angular locations of the approach winds are referred to in terms
of angles from a nominal north which is shown in Fig. 4. Vertical

traverse coordinates are measured from the nominal site center shown
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in the same figure. Unless otherwise noted, the term wind velocity
refers to the velocity upstream at a reference height of 250 ft (a mean
total height for the plant structure). However, a velocity at any
reference height is available by referring to the velocity profiles

(Fig. 7).

4.2 Test Results: Characteristics of the Flow

All the experiments were carried out in the EWT over the range of
conditions shown in Table 2. The atmospheric boundary layer was
modeled to produce a velocity profile equivalent to flow over the open
ocean. Figure 7 shows the development of the velocity profile over
the model. The profile is conditioned by the building complex as the
wind passes over the plant. No comparison of model velocity data with
that in the prototype is possible because the latter is not available
over a range of height. However, as the model velocity profiles
reproduce a power-law behavior with exponents of 0.13 for prototype
reference velocities of 5, 35, or 190 ft/sec it is expected that the
prototype flow effects over the plant complex are adequately represented

by the model.

4.3 Test Results: Flow Visualization

Visualization tests consist of photographs, slides, and TV sequences
showing the general nature of air flow and diffusion in the vicinity of
the power station. A general understanding of wake and cavity flows is
helpful for an interpretation of the plume behavior (Refs. 6 and 7).
Complete sets of still photographs supplement this report. Color slides
and color TV motion pictures have been arranged into titled sequences,
and the sets available are summarized in Appendix A. Turbulent dispersion

of gaseous effluent released for three steam release scenarios (loss of
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grid, steam line rupture, and steam line rupture (circle design)), three
wind velocities (5, 35, 190 ft/sec), eight wind directions, five release
heights, and a variety of discharge conditions were studied. After an
initial survey of the possible effects of different combinations of these
variables specific combinations were selected for permanent record in
consultation with an OPS representative. Forty cases were documented

on visual devices (see Appendix A) and forty-three situations were chosen

for concentration measurements.

Loss of Grid Tests

Flow visualization indicated that steam effluent released from
steam relief valves located at 253 ft up along the side of the
containment vessel did not become entrained into the building wake for
any orientation for the velocity range studied. Thus steam released
at 1500 ft/sec lofted above the initial wake region for wind velocities
between 5 to 140 ft/sec. Effluent released at 750 or 375 ft/sec were

also able to avoid interaction with a wind produced wake at 35 ft/sec.

Steam Line Rupture Tests

A complete rotation of the model relative to the approach wind
indicated the maximum probability of steam entrainment and transport to
diesel engine ventilators exists for orientations of 225, 270, and 315
degrees; therefore the various penthouse modifications studied were
recorded for only these angles.

As expected, release of steam from a ventilator located at the base
of the containment vessel (190 ft) permitted entrainment of the gases
into the wake and partial recirculation back against the diesel ventilator
face of the structure. Figure 9 depicts the plume behavior for various

wind approach angles for a wind velocity of 35 ft/sec. Raising the
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penthouse A-1 successively to 253, 281, and 310 ft permits further
lofting of the steam with a decrease in plume density in the cavity
region (see Fig. 10). A variation of wind velocity for a penthouse
height of 253 ft (Fig. 11) suggests that plume entrainment is not a
problem at 5 ft/sec, is possible at 35 ft/sec, and is entrained but
adequately diluted at 190 ft/sec.

Plumes released from Section A-2, on the upwind side of the
containment vessel tend to loft over the main structure. Figure 12
suggests that there will be plume entrainment into the cavity for a
253 ft penthouse; however, the major portion of the gas moves downwind
undisturbed. For a 281 ft penthouse plumes emitted from Section A-2
do not downwash significantly.

Several visual tests were performed where penthouse exit area was
decreased for the same discharge or discharge was decreased for the
original specified exit area (2370 sq. ft). Although some improvement
of plume loft was evident in the first case the geometry of power plant
and penthouse seemed to dominate and such changes should be considered
only if structurally and economically convenient. As one decreases
discharge the loft of the plume decreases; however, the visual impression
is that little change occurs in cavity contamination. Hence increased

entrainment is balanced by decreased source strength.

Steam Line Rupture (Circle Design)

A single visual observation was made of the impact of a ruptured
steam line located at 233 ft spraying steam from a five sq. ft
area directly upstream (090°) at 1500 ft/sec. Although the plume
penetration is impressive (~ 500 ft upwind) the buoyant gas appears

to be spread over a wide enough of an area that tracer density along
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the diesel inlet face of the power station remained low. It is probable
that concentrations will be larger than for an equivalent rupture through

the 253 ft penthouse--but not very much larger (see Fig. 13).

4.4 Test Results: Concentration Measurements

From the total set of cases examined by flow visualization tech-
niques a set of critical cases were selected by CSU and OPS observers for
concentration sample studies. The range of scenarios chosen are sum-
marized in Table 3. Concentration measurements were performed as outlined
in Section 3.4 and analyzed per the description found in Section 3.5.

All measurements are tabulated in Table 5 in terms of the universal
function xV/Q (ft-z). In addition prototype steam concentrations for
the conditions stipulated in Table 1 are tabulated in terms of x(1bm
steam/fts)* in Table 6. Conversion to volumetric fraction is explained

in Appendix B by means of a simple multiplicative constant.

Loss of Grid Tests

Confirming the expectations obtained from the flow visualizations,
concentrations at the diesel ventilator inlets were greatest for the
hurricane force winds. For lower wind situations, all angles, and

release conditions concentrations were marginally above background levels.

Steam Line Rupture

Considering an average concentration level over sample ports 1-11
on Building A the influence of raising the A-1 penthouse from 190 to 253,
to 281, and to 310 ft was to decrease ¥V/Q x 108 (ft'z) from

~ 450, to ~ 67, to ~ 19, and to ~ 7.4 for an approach wind speed of

*Prototype data may be expressed in terms of partial pressure or parts
per million of air; however, one must perform an energy balance based
on an adiabatic mixing assumption in order to calculate mixture
temperatures.
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35 ft/sec from 225 degrees. Similar results occur for 270 degree and
315 degree approach angles. The values of (xVLZIQ) suggested by
Halitsky5’6 for dilution due to containment cavity pollution released
at low velocities into the wake are ~ 1.0 to 5.0. Thus one would
expect values on the back face of the OPS structure to be of the order
xV/Q x 108 (ft_z) = 2500 to 12,500 or less. Maximum concentrations
found herein are of the order of 2000 for a release at 190 ft,

225 degrees, at 35 ft/sec.

The fact that samples measured lie at the lower end of Halitsky's
range is not unexpected. Steam discharge tended to adhere to the
containment vessel side until nearly 250 ft elevations even when
released at 190 ft. The plume itself is quite buoyant, once aloft it
resists downwash to the sea surface. Finally Halitsky's results were
prepared for cases VS/Va = 0; whereas here VS/Va = 1.0.

Measurements made in an earlier study for steam relief valves
only (Ref. 1--Cases B-142, 143, 144) produced concentrations in the
range xV/Q x 108 (ft_z) equal to 260 to 2600 for a 1/450 scale model.
These measurements are of the same magnitude as those found herein
despite the fact that exhaust ports were so small as to ensure laminar
jet release conditions.

At most locations for releases from a 253 ft penthouse the
concentration sample resulted in the same order value for the 190 ft/sec
and 35 ft/sec wind speeds. For a 5 ft/sec wind speed the steam plume
rose nearly vertical with sample ports reading close to background

values.
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Steam Line Rupture (Circle Design)

Maximum concentrations measured during this configuration were of
the same level as releases from a 253 ft penthouse. Low level of
concentrations may be attributed to plume rise and dilution of the

plume as it mixes with the oncoming wind.

5.0 Conclusions

This investigation was undertaken to determine the dispersion of
steam released from relief valves or ventilators as it might influence
auxiliary diesel engine start up performance. The primary aim of this
portion of the study was to determine gas dilution magnitudes at
ventilator inlets, and to provide data for selecting alternative release
configurations.

On the basis of the experimental measurements reported herein,

the following comments may be made:

1. Release of steam from relief valves which rise to the edge
of the containment vessel (253 ft) should not produce
significant steam concentrations at diesel inlet ventilators
for wind speeds ranging up to 190 ft/sec for the specified
discharge rates (1500 ft/sec).

2. Discharge from a low penthouse ventilator (190 ft) will
produce concentrations of the same order as those resulting
from mixing the discharged steam across the wake cross
section downstream of the power station.

3. These levels may be reduced by one to two order of magnitudes
by increasing the ventilator height up to the upper edge of
the containment vessel outer wall (253 ft). This level
also appears to protect power plant personnel from direct

emission in the high temperature steam exhaust.
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Decrease of steam inlet concentrations by a further order
of magnitude is possible by raising the ventilator above
the height of the rest of the plant structure (310 ft).
Rupture of a pipe line in the circle design configuration
may result in concentrations of the same order as a steam

line rupture at 253 to 281 ft penthouse locations.



TABLE 1: PROTOTYPE EMISSION PARAMETERS OF AN OFFSHORE NUCLEAR POWER PLANTA

2 2
Steam Flow* per Elevation of Discharge Wind Velocity R = Ps vs F = Va
discharge section steam discharge Area/Section @ 253! v 2 'r L dp
Source (1bm/sec) (ft/sec) Side 1 (ft) Side 2 (ft) (ft2) (ft/sec) Pa 'a g 0
Loss of 900 1500 253 253 17.67 35, 190 777.1, 26.4 1.32, 38.66
Grid Tests
450 750 253 253 17.67 35 194.3 1.32
225 375 253 253 17.67 5, 35 2379.8, 48.6 0.03, 1.32
1575 2625 253 253 17.67 35 2379.8 1.32
Steam 2576 32 190, 253, 2370 S, 35, 190 17.3, .35, .03, 1.32,
Line ( 281 .012 38.66
. 2 »
Rupture 64 253, 510 1185 35 1.41 1.32
281, ’
128 310 592 35 5.66 1.32
1288 16 for for 2370 35 .088 1.32
each each
644 8 case case 2370 35 .022 1.32
Steam 255 1500 232 -- 5 35 777.1 1.32
Line Rupture
(circle
design)

SConditions provided by OPS (7-14-75)

steam

P steam = 14.7 psia

T,ip = 60°F, L = 50 ft

> - 300° - oV = 0.58: :
T = 300 F,[pa bfo, = 0.58;  NOTE:

Froude number effect insignificant in near vicinity for Fr > 0.8

0¢



*
MODEL EMISSION PARAMETERS®’

TABLE 2:
v 2 v 2
Tracer Gas** Discharge Area Wind Velocity R = Ps Vs F = 2
Discharge/Section Elevation at Section @ 253' equiv v 2 L Ap
Source (ft/sec) steam discharge (ft2) (ft/sec) Pa 'a g p
Loss of 128.6, 23.7 .00044 3,3 777.1, 26.4 1.92, 1.92
Grid Tests
64.3 .00044 3 194.3 1.92
32.1 .Z: .00044 3 48.6 1.92
)
75.0 g .00044 ~1 2379.8 0.21
]
£=]
Steam 6.4, 2.74, 0.51 S e .059 1, 3, 3 17.3, .35, .012 0.21, 1.92, 1.92
Line a9
Rupture 5.48 § ‘:! .029 3 1.41 1.92
8.0
10.96 o e .015 3 5.66 1.92
s
1.37 ST»‘ .059 3 .088 1.92
23
.68 gE .059 3 .022 1.92
]
(4]
Steam 128.6 © .000125 3 777.1 1.92
Line %
Rupture 0
(Circle
design)

AModel scale for diffusion experiments 1:200

*
Steam density ratio modeled exactly by mixing He, Air, and Propane, thus (gg m (——Jp

(Molecular Weight) = 12.18, T =T, = 60°F, p = 12 psia. a a

&, W
Contained ~ 44,000 ppm Propane during concentration measurements

= 0.58 which required

1c
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TABLE 3: SUMMARY OF TEST CONDITIONS
FOR CONCENTRATION MEASUREMENTS

Average Maximum
Concentration Concentration
Ports }-11 Ports i-11
. ?lind_ Wind Dische}rge Penthox.xse Stack ()g_ x 1 08) (ﬂ x 108)
Test  Plant Direction Speed Velocity Elevation Area -2 -2
No. Scheme (¢) (ft/sec) (ft/sec) (ft) (£t2) (ft ) ft %)
Steam Line Rupturec Tests:
1 A-1 225 35 32 190 2370 450 2100
2 " 270 " " " " 162 540
3 " 315 " " " " 230 649
4 " 225 " " 253 " 55 191
5 " 270 " " " " 42 242
6 " 315 " " " " 67 356
7 " 270 " 64 " 1185 17 72
8 " 270 " 128 v 592 S0 222
9 " 270 " 16 " 2370 36 183
10 " 270 " 8 " " 81 309
11 " 225 190 32 " " 160 979
12 " 270 " " " " 80 287
13 A-2 225 35 " " " 99 398
14 " 270 " " " " 41 244
15 " 315 " " " " S1 276
16 A-1 225 " " 281 " 19 65
17 " 270 " " " " 19 48
18 A-2 225 " " " " 10 42
19 " 270 " " " " 9 28
20 A-1 225 " " 310 " 7 38
21 " 270 " " " " 7 §5
22 A-2 225 " " " " 16 71
23 " 270 " " " " 3 10
24 A-1 270 " 64 " 1185 14 99
25 " 270 " 128 " 592 H 15
26 " 270 " 16 " 2370 27 79
27 " 270 " 8 " " 51 210
28 " 270 190 32 " " 66 108
29 " 225 S " 253 " 6 42
30 " 270 " " " " 4 30
31 " 000 35 " " " 18 132
32 " 045 " " " " 33 836
Loss of Grid Tests:
33 A-1§2 315 35 1500 253 17.67 2 5
34 " 270 " " " "
35 " 225 " " " " 2 4
36 " 315 190 " " " 12 47
37 " 270 " " " " 11 24
38 " 225 " v " " 6 10
39 " 270 35 750 " " L3 12
40 " 270 " 375 ” " 0 4
41 " 270 " 2625 " " 0 2
42 " 270 5 375 " " 14 39

Steam Line Rupture (Circle Design):
43 A 090 35 1500 232 5 10 29
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TABLE 4: INSTRUMENTATION AND MATERIALS
EMPLOYED

Camera

Still: Speedgraphic Camera 4" x 5",
Hasselblad 2" x 3"

Film

Still: Tri-X-Pan 4164 Kodak, Polaroid

Exposure
Still: f = 8-11, t = 1/30 - 1 sec

Television System

Single Tube Color TV Camera Sheboden Model FP-1500 V(E,K)
Color Video Cassette Recorder, JVC Model CR-6000V

Concentration System

Hewlett-Packard Model 5711-A Gas
Chromatograph; dual flame
ionization detector; electrometer
isothermal oven controller; 1/2cc dual
sampling loops.

Sampling Panels: CSU design; 16 sample
volumes; transfer equipment; and
flowrators.

Hewlett-Packard Integrating Digital
Voltmeter Model 2401C

Velocity Control System

Trans-Sonics Type 120B Equibar
Pressure Meter-Serial 44801
United Sensor Pitot-Static Probe
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TABLE 5: CONCENTRATIONS MEASURED AT
PORTS ([xV/Q x 108) (£t=2)
Test No.
1 2 3 4 § 6 7 8 9 10 11 12 13 14 15
359.6 5.5 0 0 2.2 41 0 0 0 0 24 0 398 5.5 0
112 0 209 1.1 32.2 2.2 2.2 0 0 0 70 2.2 2.2
1,306 253 649 79 - 81 34 75 66 233 316 257 62 102 30
883 448 495 109 110 154 72 202 §2.8 67 36 78 34 24.4 15.5
81 343 280 113 2.2 47.7 7.8 8.8 11 54 48 59.7 52 7.7 25.5
18 13.3 1.8 5.5 22.2 0 1.1 0 8.8 31 90 59.7 0 0 2.2
16.7 11.1 40 14 0 1.1 0 1.1 2.2 13 24 18 27.8 - 28.9
0 7.8 69 61 3.3 0 o 3.3 11.0 18 30 30 4.4 4.4 276
2,099 540 634 181 242 356 §5.5 222 182.6 309 979 287 85.5 244 75.5
0 21 98 32 3.3 1.1 2.2 11.1 28.6 81 101 59.7 1.1 15.5 82
41 143 57 7.8 12.2 26.6 6.7 22 30.8 90 113 36 384 17.8 23
12,626 3,040 6,107 3,679 3,042 6,527 620 2,083 15,620 2,719 20,345 22,561 51 3,112 220
8,755 7,224 5,885 7,062 7,459 1,350 3,885 1,861 17,334 18,722 23,707 25,671 42 2,532 304
2,733 7,478 3,931 6,520 12,446 397 754 5,817 4,875 4,556 9,833 9,367 11 1,190 409
Test No.
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
5.5 0 42 0 3.3 5.5 71 0 3.5 0 21 24 63.5 3.7 1.2
5.5 4.4 20 1.2 5.5 0 14 1 2.4 5.9 23,3 24 38 3.6 1
5.5 3.3 14 - 4.4 0 9 4 9 2.4 21 28.6 51 3.6 2.9
5.5 6.6 12 6 3.3 1 8 5 9.4 0 21 47.7 89 2.2 2.5
2.2 1 ’ 6 4.8 1 [ 5 3 6 3.5 14 33.4 63.5 1.7 1.4
21 18 4.8 4.8 3.3 0 0 2 2.4 0 16.3 33.4 38 1.4 1.2
0 0 3.6 2.4 0 0 2 1 3.5 2.4 14 28.6 44.5 1.5 1
1 1 3.6 8.4 0 1 ¢ 4 4.7 2.4 16.3 28.6 44.5 1.2 1
42 47.7 14.4 24 38 12 44 19 11.8 [} 37.3 62 108 6.6 3.2
65 7.8 6 12 0 2.2 1 3 8.3 12 35 38 89 1.7 1.4
54 20 26.4 27.5 23 55 19.4 ) 99 15.3 79.4 210 95.3 42 30
3,148 674 9.6 396 666 38 50 108 99 28.3 121 143 178 54 51
7,126 9,275 12 3,820 100 2,074 1 2,037 10,140 374 5,835 1,058 1,614 492 489
9,805 12,550 9.6 7,540 14.2 370 0 6,723 1,886 16.5 5,601 1,201 762 1,443 1,112

ve



TABLE 5 (Con't)

Test No.
31 32 33 34 35 36 37 38 39 40 41 42 43
1 7.3 0 (i} 1.7 3.5 [ 9.5 4.7 1.7 0 0.5 0 20.9
2 7.3 0 [ 1] 2.6 0 9.5 9.5 1.7 0 0 4,9 13.0
3 6.1 1.2 (1] 2.6 2.6 0 9.5 4.7 8.7 0 0 29.5 28.7
4 2.4 1.2 0.87 1.7 2.6 4.7 18.9 9.5 10.4 0 0 44 16.5
5 7.3 1.2 1.7 2.6 1.7 47.3 9.5 9.5 3.5 0 (4 4.9 14
& 1] 13.3 0.87 0.87 0 1] 9.5 4.7 0 0 0 4.9 1]
7 2.4 1.2 1.7 1.7 0 0 9.5 4.7 1.7 0 1] 4.9 0
8 14.5 1.2 0.87 2.6 1] 9.5 4.7 9.5 3.5 1] 1.0 4.9 [{]
9 12.1 836 5.2 3.5 3.5 33 9.5 0 12.2 0 0 39.4 25.2
10 10.9 50 4.4 1.7 0.87 28.4 9.5 0 1.7 0 0.5 9.8 2.6
s 1 132 206 2.6 2.6 2.6 4.7 23.7 4.7 5.2 3.5 1.6 9.8 7.8
¢ 12 32.7 1,550 4.4 6.1 1.7 37.8 161 9.5 12.2 3.5 2.1 54 39
& 13 43.6 13,322 5.2 2.6 0.87 132 1,987 14.2 3.5 3.5 1] 24.6 3.5
& 1s 258 18,722 10.4 13.1 0.87 960 4,408 520 22,6 1] 1.0 19.7 0.87
5%; 18 10.9 35.1 2.6 1.7 0 4.7 28.4 9,5 1.7 3.5 0.5 9.8 -
16 12.1 25.4 2.6 1.7 0 4.7 14.2 4.7 1.7 0 0 4.9
17 10.9 7.3 1.7 1.7 0.87 4.7 4.7 14.2 3.5 1] 1.0 4.9
18 8.5 60.6 0.87 1.7 0.87 0 0 4.7 1.7 0 0.5 4.9
19 2.4 123.5 5.2 2.6 1.7 14,2 56.8 9.5 5,2 3.5 3.6 9.8
20 13.3 101.7 2.6 2.6 0.87 4.7 9.5 9.5 5.2 3.5 3.1 9.8
21 2.4 496.6 5.2 1.7 0.87 4.7 104 4.7 5.2 0 1.0 4.9
22 (4] 302 6.1 1.7 0.87 4,7 75.7 9.5 3.5 0 1.0 4.9
23 1.2 8.5 1.7 1.7 1.7 9.5 4.7 4.7 3.5 3.5 1.6 4.9
24 7.3 6.1 2.6 1.7 1.7 4.7 0 4,7 3.5 3.5 2.1 4.9
25 3.6 4.8 1.7 1.7 0.87 4,7 14.2 4.7 1.7 3.5 1.0 4.9

Nos. 1-11 are Sample Positions of Plant A

Nos. 15-25 are Sample Positions of Plant B (relative to positions 1-11 of Plant A)

Nos. 12, 13, 14 are Adjacent to Position No. 9
at Elevations 281', 310', 340' Respectively

SZ



Sample Port No.

Sample Port No.

TABLE 6:

STEAM CONCENTRATIONS MEASURED AT
SAMPLE PORTS ([x] x 10%) (1bm steam/£t>)

Test No.
1 2 3 4 5 6 7 8 9 10 11 iz 13 14 15
1 265 4.1 bJ 0 1.6 30.2 0 0 0 0 .3 0 293 4.1 0
2 82 0 154 0.82 0 23.7 0 1.6 0.8 0 0 51 1.6 1.6
3 962 186 478 58 - 59.6 25 85.5 24.3 42.8 42,9 34.8 45.7 75 22
4 650 330 364 80 80.9 113.6 53 149 19.5 12.3 4.8 10.5 25 18 11.4
5 60 252 206 83 1.6 35.1 5.7 6.5 4.1 10.0 6.5 8.1 38 5.7 18.8
6 13 9.8 1.3 41 16.3 0 .817 0 3.3 5.7 12.2 8.1 0 0 1.6
7 12 8.2 29 10.6 0 .817 0 .817 0.8 2.3 3.3 2.4 20.4 - 21.2
8 0 5.7 51 45 2.5 0 0 2.5 4.1 3.3 4.1 4,1 3.3 3.3 203
9 1,545 398 466 140.5 178 262 40.8 163 67.2 56.8 133 38.9 40.8 179 55.5
10 0 15.5 72 23.7 2.5 .810 1.6 8.17 10.5 14.9 13.8 8.1 .817 11.4 60
11 30 105 42 5.7 9.0 19.6 12.3 16 11.8 16.5 15.3 4.8 283 13.1 17
12 9,293 2,238 4,495 2,707 2,239 4,804 457 1,533 5,748 500 2,758 3,059 37.6 2,291 162
13 6,443 5,317 4,332 5,198 5,490 993 2,859 1,370 6,379 3,445 3,221 3,480 31 1,864 223
14 2,011 5,504 2,873 4,799 9,160 292 555 4,281 1,799 838.3 1,333 1,270 8.1 876 301
Test No.
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
1 4.1 0 31 0 2.4 4.0 52.5 0 2.6 0 7.8 4.4 8.6 19.2 6.1
2 4.1 3.3 15 .88 4.0 0 10.5 .7 1.7 4.3 8.6 4.4 5.2 18.4 5.2
3 4.1 2.4 10 - 3.2 0 6.7 3.0 6.1 1.7 7.8 5.3 7 18.4 15
4 4.1 4.9 9 4.4 2.4 .73 6 3.7 6.9 0 7.8 8.9 12 11.4 13
5 1.6 .74 4 3.5 .73 3.7 2.2 4.3 2.6 5.2 6.1 8.6 8.7 7
6 15.5 13.1 3.5 3.5 2.4 0 1.5 1.7 0 6.0 6.1 5.2 7 6
7 0 0 2.6 1.8 0 1.5 .7 2.6 1.7 5.2 5.1 6 8 5.2
8 .74 .74 2.6 6.2 0 .73 0 3 3.5 1.7 6.0 5.1 6 6 5.2
9 31 35.1 10.6 17.7 28 8.8 32.2 7.5 8.7 4.3 13.7 11.4 14.6 34 16.6
10 48 5.7 4.4 8.8 0 1.6 .7 2.2 6.1 8.7 12.9 7.0 12 8.7 7
11 40 14./ 19.4 20 16.8 41 14.2 3.7 72.9 1.3 29.2 38.5 13 216 155
12 2,317 496 7.1 291 490 28 36.7 79.5 72.9 20.8 44.5 26.3 24 279 262
13 5,245 6,227 8.8 2,810 74 1,524 .7 1,500 7,463 275 2,147 194.5 219 2,536 2,519
14 7,216 9,237 7.1 5,550 10.4 273 0 4,948 1,388 12.1 2,061 221 103 7,434 5,729

9¢



TABLE 6 (con't)

Test No.

31 32 33 34 35 36 37 38 39 40 41 42 43

1 5.3 0 0 .44 0.9 [ .44 .22 .22 0 .68 [ 1.5

2 5.3 0 0 .67 (] .44 .44 .22 0 0 2.2 .95

3 4.5 K 0 .67 .67 0 .44 .22 1.12 0 0 13.3 2.1

4 1.8 .9 .22 .44 .67 .22 .90 .44 1.34 0 0 19.8 1.2
5 5.3 .9 .44 .67 .44 2.2 .44 .44 .44 0 0 2.2 0
6 0 9.8 .22 .22 0 0 .44 .22 0 0 0 2.2 0
7 1.8 .9 .44 .44 0 0 .44 .22 .22 0 [/} 2.2 0
8 10.7 .9 .22 .67 [} .45 .22 .44 .44 0 .45 2.2 1}

9 8.9 615 1.34 0.9 0.9 1.56 .44 [ 1.57 0 0 17.7 1.8

10 8 3.5 1.13 .44 .22 1.35 .44 0 .22 0 .23 4.4 .19

s 11 97.2 151 .67 .67 .67 .22 1.12 .22 .67 .23 .72 4.4 .57
% 12 24.1 1,141 1.13 1.57 .44 1.79 7.62 .44 1.57 .23 .95 24.3 2.8

S 13 321 9,805 1.34 .67 .22 6.25 94,1 .67 .44 .23 .45 1.1 .26

° 14 190 13,816 2.67 3.37 .22 45.5 209 24.6 2.91 .23 0 8.9 .06
g 1s s 2 .67 .44 0 .22 1.35 .44 .22 .23 .23 4.4 -
v 16 9 18.7 .67 .44 0 .22 .67 .22 .22 .23 0 2.2 -
17 8 5.3 .44 .44 .22 .22 .22 .67 .44 .23 .45 2.2 .
18 6.2 44.6 .22 .44 .22 0 0 .22 .22 .23 .23 2.2 -
19 1.8 91 1.34 .67 .44 .70 2.7 .44 .67 .23 1.6 4.4 -
20 9.8 75 .67 .67 .22 22 .44 .44 .67 .23 1.4 4.4 -
2 1.8 365 1.34 .44 .22 .22 4.93 .22 .67 .23 .45 2.2 .
2 0 222 1.57 .44 .22 .22 3.6 .44 .44 .23 .45 2.2 R
23 9 6.2 .44 .44 .44 .44 .22 .22 .44 .23 72 2.2 .
24 5.3 4.5 .67 .44 .44 .22 0 .22 .44 .23 .98 2.2 -
25 2.7 3.6 .44 .44 .22 .22 .67 .22 .22 .23 .45 2.2 -

Nos. 1-11 are Sample Positions on Plant A

Nos. 15-25 are Sample Positions on Plant B (relative to position 1-11 of Plant A)

Nos. 12, 13, 14 are Adjacent to Position No. 9 at Elevations 281', 310', 340' Respectively

Lz
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Model Offshore Power Systems Nuclear Power Station
Scale: 1:200

Environmental Wind Tunnel
Colorado State University
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Diesel Intakes

A-1 xxxxxxxaxxx

Plant A

A- 2 xXXXXXXXXX

Turbine Building

Diesel Intakes

Plant B

B-1 xxxxxxxxxx

B -2 xxxxxxxxxx

Turbine Building

Note.

A-1, A-2 are Steam
Exhaust Stacks which
Exhaust Steam in the
Vertical Direction

Arrow Indicates Location
and Direction of Release
During Steamline Rupture
(Circle Design)

Fig. 4.

270

Model Orientation.
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Propane

Air

Helium

Flowrators
Mixing Chamber
Pressure or TiCl; Smoke
Regulators Generator

Fig. 5.

Model Gas Source and Visualization System.
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Samples from Wind Tunnel

I 2 3 *
Gas ]
Chromatograph, - -
with =
FID
Sample

Collapsable [#1 [~ [~7Collector =7

Polyethylene” Bottles

Partitions

Connector

® Valves
Tubing
—»=— Flow Direction During Sampling
-——- Flow Direction During Transfer

Vacuum
Pump

Fig. 6. Tracer Gas Sampling and Analysis System.
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. z ,\0.13
V = Vref (ﬁ") T
z = Height Above Tunnel Floor
H = Reference Height = Model Heighf= 16.8in. ﬁ
Prototype Height =280 ft.

Vref = Reference Velocity = 4.55 ft/sec

Vref

Fig. 7. Approach Velocity Profile.
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V = 140 ft/sec

V =5 ft/sec

Fig. 8.

V = 35 ft/sec

Flow Visualization
Loss of Grid Tests
8 = 270°

VS = 1500 ft/sec
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6 = 225°

® = 315°

Fig. 9.

o = 270°

Flow Visualization
Steam Line Rupture A-1
= 35 ft/sec

= 32 ft/sec

Height of Release = 174 ft
315°

v
VS
H
0
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H = 253 ft

H = 310 ft

Fig. 10.

Flow Visualization
Steam Line Rupture A-1
V = 35 ft/sec

Vg = 32 ft/sec

8 = 270°
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V = 190 ft/sec

V =5 ft/sec

Fig. 11.

35 ft/sec

Flow Visualization
Steam Line Rupture A-1
s = 32 ft/sec

225°

\'
6 =
H = 253 ft
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H = 253 ft

H = 310 ft

Fig. 12. Flow Visualization
Steam Line Rupture A-2
V = 35 ft/sec
Vg = 32 ft/sec
8 = 270°



Building A

Building A

8 = 090°

6 = 090°

Building A

Fig. 13.

6 = 135°

Flow Visualization

Steam Line Rupture (Circle Design)
V = 35 ft/sec

Vg = 1500 ft/sec

H = 233 ft
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PART II: FORCES AND MOMENTS
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LIST OF SYMBOLS Part II

Symbol Definition

X, Y, Z Coordinate system defined in Fig. 2

U Mean velocity at gradient height

UZ Mean velocity at height =z

v Kinematic viscosity of air

p Density of air

H Nominal building height, 154 ft

CFX, CFY, CFZ Force coefficients defined in Section 2.1
CMX, CMY, CMZ Force coefficients defined in Section 2.1
FX, FY, FZ Forces in X, Y, Z directions

MX, MY, MZ Moments about X, Y, Z axes

Cp Mean pressure coefficient defined in Section 2.2

mean
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PART II: FORCES AND MOMENTS

1.0 Introduction, Modeling Configuration and Data Acquisition

1.1 Introduction

One of the important design considerations for a floating nuclear
power plant is the loading on the individual reactor buildings due
to wind. Because the plant site may be exposed to the full force of
a hurricane, the magnitudes of wind forces and moments on the structures
could become large. Prediction of overall forces and moments on the
two reactor structures is complicated by the close proximity of the
two buildings which can increase or decrease loads expected on a single
unit depending on approach wind direction. Prediction of wind loads is
further complicated by the existence of a breakwater surrounding the
structures which should serve to decrease the wind loads.

The most practical technique to determine design wind loads on
the reactor buildings is to measure loads on a scale model in a wind
tunnel capable of appropriately modeling atmospheric winds. The study
reported here describes a wind tunnel investigation to determine wind
loads on the two reactor buildings of a proposed floating nuclear
power plant. Wind loads on the structures were measured on the

buildings alone and the buildings with four breakwater configurations.

1.2 Similarity Requirements and Approach Flow

Similarity requirements for modeling diffusion about a structure
in an atmospheric wind were presented by Meroney et al. (1) in an
earlier report on modeling of atmospheric dispersion of airborne

materials released from a Floating Nuclear Power Plant. Further
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discussions of similarity criteria for wind tunnel modeling can be
found in references (2) and (3). The same criteria used in the earlier
study, without the requirements associated with diffusion, are
applicable to the modeling of flow about a structure and thus to the
modeling of forces on the structure. Briefly, the requirements are
that the model and prototype be scaled in geometry, that the approach
mean velocity at the building site have a vertical profile shape
similar to the full scale, that the turbulence characteristics of the
flow be similar, and that the Reynolds number for the model and proto-
type be equal.

These criteria were satisfied by constructing a scale model of the
structure and its surroundings and performing the wind tests in a wind
tunnel specifically designed to model atmospheric boundary layer flows.
With a sufficient length of test section and appropriate roughness on
the floor, the structure of mean velocity and turbulence intensity was
scaled to the atmospheric flow. Reynolds number similarity requires
that the quantity UZH/v be similar for model and for prototype. Since
v, the kinematic viscosity of air is identical for both, Reynolds
numbers cannot be made equal with reasonable wind velocities. Wind
velocity in the wind tunnel would have to be the model scale factor
times the prototype wind. However, for sufficiently high Reynolds
number (>2x104), the flow about a sharp edged structure and the surface
pressures on the structure will be essentially constant with Reynolds
number. Typical values might be 107 to 108 for the full scale and 10°
to 106 for the wind tunnel model. Thus acceptable flow similarity

was achieved without precise Reynolds number equality.
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In order to provide a direct comparison with the earlier diffusion
study on the same model (1), the study was performed in the same wind
tunnel and using the same approach wind characteristics. These are
discussed in the original report. The mean wind profile had a power
law coefficient of 0.13 and a boundary layer thickness (gradient wind

height) of 33 inches (1250 ft prototype).

1.3 The Model and Wind Tunnel

The model used for the wind tunnel tests was the 1:450 scale
model buildings used in the previous wind tunnel study, (1). One
modification was made to the structures: the elevator shaft housing
was moved to the new location. A total of 185 pressure taps (1/16 in.
holes drilled normal to the surface) were installed on one of the
buildings in order to determine the surface pressure distribution
which could then be integrated to determine forces and moments. Forces
and moments were determined by integration of surface pressures rather
than by direct measurement by a six-component strain gage drag balance
because the expected moments on the structures were below the available
balance resolution capability. Figure 1 shows the pressure tap loca-
tions on the instrumented reactor building drawn to scale. Force and
moment distributions on the second reactor building were obtained by
reversing positions of the instrumented and non-instrumented buildings.
This was possible because the two buildings are identical in shape.
The two reactor buildings are identified as building 1 and building 2
as shown in Fig. 2. The designations 1 and 2 refer to the buildings
alpha and beta used in the previous report except that the elevator

shaft housing has been moved.
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The reactor buildings were tested with four breakwater
configurations as shown in Fig.3. Breakwater "0" refers to no
breakwater, breakwater 1 corresponds to the breakwater used in the
original diffusion study, and breakwaters 2 through 4 are new designs.
As in the original study, a smooth clean floor was used upstream of the
model to develop the turbulent boundary layer flow. The smooth floor
corresponds to an open ocean simulation.

The meteorological wind tunnel shown in Fig. 4 was used for this
study. This wind tunnel, especially designed for modeling atmospheric
flows includes a flexible ceiling for maintenance of a zero pressure
gradient and a long test section (88 ft) to develop the boundary layer.
The model was placed on a turntable located 85 ft from the tes: section
entrance. Wind speeds of 0.2 to 130 ft/sec can be obtained in the
6x6 ft test section. Boundary layer thicknesses up to four feet can
be obtained at the downstream end of the test section. A freestream
velocity of 55 ft/sec was used for this study. This gave a Reynolds
number based on model height and velocity at model height of approxi-

mately 105--sufficient1y high to guarantee Reynolds number independence.

1.4 Data Acquisition

Mean pressures were obtained at 185 positions on each of the two
reactor buildings by means of the pressure taps installed on one of the
models. The pressure taps were connected to a 72 port pressure switch,
68 at a time, by means of 1/16 I.D. plastic tubing. The switch was
located beneath the building underneath the wind tunnel floor, each of
the four pressure transducers mounted close to the switch. The switch
was operated manually and had an indexing feature to lock the switch

into the 18 required positions. The four pressure switch input
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taps not used for transmitting building pressures were connected to a
common tube leading outside the wind tunnel. This arrangement provided
both a means of performing in-place calibration of the transducers and
a means of automatically monitoring the tunnel speed using this valve
position.

The pressure transducers used were Statham differential strain
gage transducers (Model PM 283 TC) with a 0.15 psia range. They were
selected for their stability and linearity in the working range
required. A reference pressure was obtained by connecting the refer-
ence side of the transducer with plastic tubing to the static side of
a pitot tube mounted in the wind tunnel freestream above the model
building. In this way, the transducer measured the instantaneous
difference between the local surface pressure and the static pressure
in the freestream above the model. The valve ports used to monitor
velocity were connected to the dynamic pressure side of the pitot
tube so that the pressure transducer measured directly the pitot tube
differential pressure.

Each pressure transducer bridge was monitored by a Honeywell
Accudata 118 Gage Control/Amplifier unit which supplied excitation to
the bridge and amplified the bridge output. These instruments are
characterized by a very stable excitation voltage and amplifier gain.
Output from the Honeywell signal conditioners was fed to an on-line,

8 channel, System Development, Inc., analog-to-digital conversion unit.
The data was processed onto digital tape for later analysis by computer.
Resolution of conversion was * 0.0016 in pressure coefficient (local
pressure difference divided by the dynamic pressure of the freestream

velocity). All four transducers were recorded simultaneously for
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16 seconds at a 250 sample per second rate. This length of record
allowed a stable mean pressure to be obtained. Experiments to determine
the accuracy of the overall measurement system have shown that the error
in mean pressures is less than 0.03 in pressure coefficient (4).
Reduction of the raw data to useable form was performed on the
Colorado State University CDC 6400 computer as described in Section 2.1.
Data was obtained for a matrix of conditions: several wind
directions (0°, 45°, 90°, 135°, 180°, 225°, 270°, and 315°), five
breakwater configurations, and two combinations of buildings (1 and 2
buildings without breakwater). The model was mounted on a turntable
for ease of changing wind direction and the breakwater models were
fastened to the turntable in a fashion to allow rapid changes of

breakwater configuration.
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2.0 Data Analysis and Results

2.1 Calculation Procedure and Error Estimate

In order to convert mean pressure measurements on each model to
mean force and moment coefficients, each pressure tap was assigned an
area surrounding it for which the pressure tap measurement was
considered representative. The pressure tap locations were originally
determined by centering each tap in its respective area. A sufficient
number of areas was established that the error due to the difference
between actual average pressure over a surface and average pressure
determined by the pressure port would be small.

Forces on the model were determined by vectorially summing the
product of pressures determined at each port and the area associated
with the port. The resulting force direction was taken parallel to a
unit vector perpendicular to the surface. For the curved surfaces of
the containment vessel, the unit vector was applied normal to the
surface at the pressure tap location. Moments were determined by
vectorially summing the product of the individual forces determined
during the force calculation and the moment arm of the force about
selected reference axes. Positive moments were determined by the
right-hand rule. The coordinate system used is shown in Fig. 2.

Forces and moments were calculated as force and moment
coefficients for convenience in transferring the model forces to full-
scale forces. The three force coefficients referred to the three

coordinate axes are defined as
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P = —— 7y
(1/2)pU"H
CFY = — oy
(1/2)pU“H
P2 = —y
(1/2)pU"H

where CFX, CFY and CFZ are force coefficients in the positive X, Y
and Z directions; FX, FY and FZ are the forces acting in the X,
Y, and Z directions; H is 154 ft in the prototype which is the
approximate height of the structure; and (1/2)pU2 is the dynamic
pressure of the wind at the upper edge of the wind tunnel boundary
layer (corresponding to the gradient level wind velocity at 1250 ft

in the atmosphere). The gradient wind velocity U in the atmosphere
may be obtained from the mean velocity Uz at any other elevation =z

by the relationship

1250 0.13

—)

U= Uz(

which expresses the variation of velocity with height in the wind
tunnel and in the atmosphere.

The moments of forces about the reference axes of Fig. 2 are

defined as
CMX“‘""ﬂ‘Ts'
(1/2)pU%H
oy = g
(1/2)pU%H
cMZ = MZ

(1/2)puH>
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where CMX, CMY and CMZ are moment coefficients about the X, Y and
Z axes using the right-hand rule for sign convention; MX, MY and MZ
are the moments about the axes.

Full-scale forces and moments can be obtained from the coefficients
by multiplication by the gradient level mean wind dynamic pressure and
by H2 or Hs.

A test of the data analysis procedure was made to determine the
approximate errors involved in the force and moment tests. The data
analysis program was run with fictitious data providing a pressure
equal to the free stream dynamic pressure at every pressure port. The
result of this analysis should be forces in the X and Y directions
of zero and forces in the negative Z direction of the pressure
times the projected plan cross-sectional area. The moments calculated
from this input data should also be close to zero. The resulting force
and moment coefficients indicated an error of less than 10 percent
in all coefficients except CMZ (the smallest error was in CFZ at
two percent). Due to the small values of CMZ occurring during the
wind tunnel tests, the error in this value was less than 20 percent.

No attempt was made to estimate the error due to the approximation
that the pressure tap represents the average pressure over its repre-
sentative area. With the large number of taps on the structure, this
error should be small. A total error estimate of 15 percent for force
and moment coefficients--including the 10 percent error plus the
unknown small averaging error--is a reasonably conservative estimate of
accuracy. For CMZ, an error estimate of approximately 20 to 25 percent

is a reasonable error estimate.
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2.2 Force and Moment Results

The force and moment coefficients for the matrix of test conditions
are given in Table 1. In the table, breakwater configurations are given
as configurations O through 4 as discussed in Section 1.3 and Fig. 3.
The building numbers are listed as 0, 1 and 2. The configuration 0
refers to a single reactor building without the second building present.
This configuration was never tested with breakwaters present--only with
the breakwater 0 configuration which was 'no breakwater." Buildings 1
and 2 are discussed in Section 1.3 and Fig. 2. The mean pressures
at each location on the building for each wind direction, from which
the forces and moments were calculated, are listed in Table 2. These
pressures are given in the form of mean pressure coefficients:

AP

C iU
(1/2) 0>

pme an

where AP is the mean pressure difference between the tap location and
the static pressure in the free stream.

The relative magnitudes of the force and moment coefficients as
wind direction and breakwater configuration are changed give the
relative magnitudes of the prototype forces and moments since a constant
factor is applied to forces and another to moments to convert to full-
scale values. An indication of force and moment variations with wind
direction and with breakwater configuration can be obtained by appro-
priate plots. Figure 5 shows CFX as a function of angle for three
breakwater/building configurations. As might be expected, a single
reactor building by itself experiences generally higher forces than
when protected by a breakwater and an adjacent building. Also, the

upwind structure experiences a significantly higher force than the
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downstream building. A wind of 45 degrees to the coordinate system
produces a higher force on the structure than those parallel to the
coordinate system. This is an unusual result and must be due, at least
in part, to a lack of complete flow separation over the top of the
structure.

Force coefficients in the Y direction, CFY, are shown in
Fig. 6. Variations in force due to breakwater configuration and
the addition of a second building are not as large as for the X
direction since the two effects tend to cancel rather than add as in
the previous case. The presence of the second building tends to
slightly increase the load on the first for wind directions causing
the largest CFY. Presence of the breakwater tends to decrease loading
more than the adjacent building tends to increase loading.

The effects of the breakwater configuration on CMX and CMY is
shown in Fig. 7. Two wind directions for which maximum loads were
observed were selected for plotting for each of the buildings to show
the breakwater protection when it is most effective. It is evident
that breakwater 2 provides the best overall protection although for
some cases breakwater 4 provides an effective reduction in loads.

The largest moments acting on the structures are in the CMX
coefficient for a wind direction of 270 degrees. As shown in Fig. 8,
the moment at other wind directions is considerably smaller. The
effects of the adjacent building and of the breakwater are relatively
small except at 90 degrees. Moments about the other axes are relatively

small in comparison with the largest CMX as shown in Table 1.
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3.0 Conclusions

A 1:450 scale model of a proposed floating nuclear power plant
was tested for wind loading in a wind tunnel capable of simulating the
atmospheric winds to which the power plant might be exposed in the open
ocean. Surface pressures were measured on both reactor buildings of
the proposed plant and were integrated to determine three components
of force and three moments about orthogonal axes.

Results of the investigation showed a significant reduction in
loads on the structures due to the presence of any of the four break-
waters tested in comparison to the case without breakwater. The
highest breakwater had the most beneficial effect on wind loads although
a shorter breakwater with vertical sides showed large reductions in
loading for some wind directions. The lack of symmetry in the build-
ings and in the breakwater were evident in the forces and moments
measured at varying wind directions on the model. These forces and
moments could not have been estimated with accuracy except by wind

tunnel tests.
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FORCE AND MOMENT COEFFICIENTS
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CPZ

2.2905
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.6479
1.0351
.4893
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.3701
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.5765
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2.3005
2.0114
1.8740
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.9432
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-.0601
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0365
.0400
.0350
.0178
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.0155
-.0203
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~.2607
L1356
.0623
.1140
.1770
.0536
.0818
.1749
.1926
-.6771
-.6720
-.6394
.0481
.0808
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.0861
.0463
.0570
.1075
.0784
.3848
.1835
.0708
.0893
.0263
.0209
.4487
.5431
.5692
1.5925
1.6487
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1.3585
1.4320
1.1987
1.2804
1.3360
1.3366
1.3314
1.3996
.8661
.8550
2147
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cMY

~1.0034
-.9824
.0785
-.4586
.0755
~.1302
.0552
-.4607
.0651
-.0972
.0660
-.2514
-.2991
-.0141
-.1652
.0055
-.0537
.1143
-.1234
.0014
-.0698
.1748
L0733
.0938
.0973
.0572
. 0895
.0619
.0845
.0971
.0669
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.0711
.3228
.0310
.1188
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.1496
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.0134
.2377
-.0466
-.0354
.0042
-.1286
-.0812
-.1324
-.0866
-.1366
~-.1728
-.1076
-.0678
-.6235
-.5454
-.320§
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.4947
.4967
.0792
.5555
.1168
.3286
.1020
.5159
.1146
.2188
.0584
.3079
.1816
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.2596
.3102
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.2756
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.0588
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.0329
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.2561
.1790
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.5335
.3326
.2811
.4495
.2992
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.2681
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.2882
.3002
.3422
.3159
.0423
L1172

-1322
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TABLE 2 MEAN PRESSURE COEFFICIENTS
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162
163
164
165
166
167
168
169
170
171
172
173
17s
175
176
177
178
179
180
181
182
183
184
188
186

TAP
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
16
156
167
168
169
170
n
172
173
174
178
176
177
17e
179
180
1al
182
183
184
185
186

CPMEAN
~e126
-o 045
~e125
-o141
~e 164
- 090
~e191
~187
-a222
-.136
~2231
~e214
229
~el36
~e234
~«330
~+515
“e568
~.661
-e205
“e320
~oh04
- 652
-.€15
-s185
~+192
~e453
~2631
~u640
~« 065
-e165
~el34
-.137

«253
«326
~+306
~+252

CPMEAN
~u0h7
«008
-.062
~026
«023
102
~.022
-e11l1
~.206
-2l
~e263
~+193
~a226
=alhl
-albé
~e326
~«503
-.548
=e645
-+200
“e317
-s401
~e651
- 587
~o 179
-e2906
~et82
~a604
~+611
-e028
~e162
-2 DR7
-.115
213
o348
~e303
242



CPME AN
- 080
<034
o ORS
- OTR
-e113
.023
o045
-, 068
~e094
-.034
- 05K
- UAS
-a 073
-.017
~.148
2 ]
~al7s
-s170
-el72
- 170
~.176
-4073
=174
-e171
-.171
« 0158
-a 055
-, 077
-y (1Y
=014
-137
~s118
~elés
~.04R
~ol62
=slal
-,l08

CPuFAN
~ohlR
o191
~e132
-+123
-o 134
~.582
~e237
~.132
-+139
~,069
~.229
- 257
-.181
-.0RR
~e174
~e192
~.178
~.107
-, 184
~-s175
-u17h
-.090
-.179
~.179
- 168

235
0360
«257
113
« 0480
~-e393
«o 190
-o170
-a 008
~.153
-e113
~-.352

Tep
34
iy
40
&1

43
Y
LY
46
.7
4R
“9
S0

s2
53
G4
55
56
57
SR
59
#0
61
62
A3
(X
&5
(1.3

1]
o
0
71
12
73
T4

TABLE 2

59

(Continued)

FLOATING NUCLEAK POMER PLANT SEPTEMBER 1975

WIND OIRECTION

CROMEAY
«02R
-.Ud¥
-e027
~e102
«063
-e112
~-a 069
~olis
-.012
~e171
-a129
.13
- ihig oy
-el137
~e135
~e138
s 042
~-+315
o278
-e196
- 071
~e197
-sl9n
-2 227
029
-ei9
-e170
-e 15
-2 072
- LAY
-.263
-s2l6
291
-7l
~s151
-e137
-e073

N140 DIRECTION

LOMFAN
~e160
“-e#13
-a179%
-—.ul?
- 025
~e362
-e156

«270

«329
~e179
~+135
-e216
-+ 090
-sl4s
~-e128
~-e103

002
-«503
~«319
~s211
~o 082
~e177
~e344
~a377

old4
~a229
-.193
-«180
-oUn?
-s167
~e151
-a326

« 205
-e172
- 154
-.139
-e 036

Tap
7%
16
17
Ta
79
L1
sl
(74
&3
Ba
1)
uh

a7

o
89
v
91
92
93
L2
95
96
7
95
99
100
101
102
103
lue
105
1Ue
lo7
104
1u9
1l0
111

(]

CPMEAN
226
o169
«Ola
170
-e 039
~s104
«0A0

138

=004
~e125
~e06l
“e061
-.119
~ellf
-.106

«063
-et72

<003
-+ 080
04k
-.125
-e102
~e032
o041
~e129
~el76
~el53
- 059
~e153
~e131
-.123
-~ 035
-e135
-el70
-e150
-+ 057
~el45

0

CoMFaAN
«632
<643
«562
«339
277
203
237
411
319
«164
<227
«388
<316
~.002
-.008

«477

<436

237

ola0

«045
-.029
-+119
~a052
-+ 004
~«150
-e195
-e197
- 054
~e 169
~alal
~o110

<00«
-e )33
-190
~e191
~o 055
~v149

FREAKWATER

TAp
112
113
114
115
116
117
11A
119
120
121
122
123
124
12%
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
164
145
146
167
148
149

1

TAP
112
113
114
11%
116
117
118
119
120
i21
122
123
124
12s
126
127
128
129
130
131
132
133
134
13%
136
137
138
139
140
141
162
164
145
146
147
148
149

AREAKWATER 0 BUILDING 2

CPMEAN
~e122
-e117
-.0232
~e1368
-e175
-e150
~+05%
~ulb6
-e120
~e112
-«033
-e131
~s134
~e109
~-e 346
~e101
~e 134
~e142
~e043
~o134
~-e105
-.088
«.009
=132
~.110
~.052

<058

«0sl
- 082
-o051
o004
-.062
-051
~s048

«032
-. 054
-+054

BUILDING 1

CPMF AN
-~s123
-+ 098

012
~e 045
~e179
~+180
~2073
-e137
=114
~.087

«01%
-e 04T
o174
~e205
~el17
-.089
~s128
~a117
~+001
~2054

«130

«108
~+302
~e403
-e202
-«107
~a224
~-.128
~«060
- 084

«003
-« 065
~+091
-s031
-e031
«e195
=.150

TAP

151
182
153
154
158
156
157
158
159
160
161
162
163
164
165
le6
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

TAP
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
1A3
184
185
186

CPMEAN
-a074
0.000
~2065
~o056
o056

«021
~a062
~o 060
-o087
-008
~a 087
-« 086
-s090
~2011
~e043
~«016
~e005

2079
-e052
-.018

-0.000

«0R&

«023

«010

«001

«081

«032

«Jba

«056

<036
~e028
-« 030
=.013

<008
-« 020
-~ 002
~alll

CPMEAN
“+080
012
o041
+006
«067
«153
«007
~e1l15
~e171
-+ 096
~e206
- 162
~-s177
-e099
~e152
~e108
~-e129
~e205
-e626
-a 090
-«082
~-.020
~-e255
~+604
~a 074
- 002
~e«101
-2 086
~e386
~o 008
~-.118
~o064
~-.070
«289
«273
-2 065
~e194



TAP

Tap

cPMEaN
-,103

«031
=070
-,07?
-a096

«017
-lad
-a05)
-, 078
=019
-2 035
- 0dn
-y DAL
-a007
-.153
~albb
-e152
-o057
~e162
-e135
-~ 152
- 061
~ol6n
~ela9
~e150

063

o055

<007
-4

032
-e135
- 005
-e127
~o0b6
~e156
-2137
~-s073

CPMEAN
~e304
- fpn
095
-a0RR
~.113
~.150
~e112
-o091
~e106
- o035
~.164
~e12%
-079
-. 029
~a171
~.160
~o160
~-o 067
-.163
- 144
-e153
-2 056
~e160
-.l48
-el4R

122

072

«007
-~ 050
-.023
~e222
-.131
149
-.045
-.145
-.067
- 147

Tap
3=
39
L0
ol
“2
at
&4
a5
ok
&7
44
L
|0
51
52
k]
Sé
55
56
&7

<3
LR}
~1
LY d
LE]
ha
&8
L1}
LY4
6
na
kL
71
k&4
73
s

TABLE 2

60

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMRER 1975
WIND DIKECTION

CP™MF AN

#2092
-.ugs

«115
-a041

128
- 0n8
. 052
-e023

« 058
-e115
~eduh
o103
-eN21
~e117
-e110
-e110
~e037
-o401
~«335
~a193
- 062
~e199
=277
263

127
~e152
-.205
-elél
-2070
~oi70
~elbn
~s 290

«301
-a091
-e136
-s149
~eUT71

WIND OIRFCTINN

LonEaM
«9%2
-«115
«076
~-.103
o111
‘01‘2
~s070
- 020
+081
-.177
- 155
-.174
-e067
-e140
-e117
-.097
027
-e423
-e357
-e192
-.052
~+165
-.258
-+305
«088
-.212
-.202
-.154
-e 051
-.148
—elbs
-e297
« 269
~«110
-el4uc
-e137
-a040

0 BREAKWATER

TAP CPMEAN Tap
15 «307 112
76 «199 113
77 2076 11s
™ «237 11%
79 =+015 116
(14 -.061 117
81 <069 118
a2 +134 119
83 « 054 120
as -. 047 121
45 «018 122
1Y «031 123
£Y; e flab 124
oR -21013 125
&9 -o110 126
w0 «175 127
9l <068 128
92 ~«006 129
93 -«073 130
w4 - 057 131
95 -s132 132
9k ~e143 133
w7 ~e 353 134
R o0l 135
99 ~el40 136
109 =eln6 137
10l - l47 138
1u2 - 050 139
103 ~137 1a0
lus ~elUS la1
109 o098 le2
108 ~e01% 144
107 -e13% 145
104 ~elan 146
109 ~-e133 147
116 -~e037 1én
111 -e120 149
Q AREAKWATER 2
Tag CHMEAN TaP
7% 812 112
T «312 113
77 «31% 114
TR «153 11%
19 « 024 116
(-1 ~e034 117
81 «0y2 118
ue «218 i19
a3 <084 120
84 -e 089 121
85 -+009 122
a6 «039 123
a7 -s017 124
88 -s172 128
89 -e169 126
[0 «211 127
91 «099 128
92 ~e004 129
93 ~+138 13¢
94 ~e106 131
95 -e195 132
96 ~+ 166 133
97 ~a207 134
98 -e109 135
99 -s211 136
100 ~.188 137
101 -.187 138
102 -+ 096 139
103 -.183 140
104 ~e172 161
105 -e157 142
106 - 0469 144
107 -.112 145
108 ~e179 146
109 -sl82 147
110 -, 093 148
193 -s178 149

1 BUILDING 2

CPMEAN
-+ 090
-+.085
-o006
-o124
~s138
=126
-.029
~e110
~.078
-+ 069

«004
-o107
e 08A
-«095
-+032
~a.0A8
-«109
-.118
«-«030
-s135%
-e012

«007

«033
-s174
-e132
-.032

<091

o120
-.073
o074

« 004
- 067
-+ 054
-+ 040

«053
-.022
~.014

BUILDING 1

CPMEAN
~s165
=148
-e040
-o 095
-el74
~e175
~«085%
~s169
-«159
=145
~.037
-«093
~e179
~e190
-«095
~«153
~+152
-+132
-.020
- 069

011
~.030
-«193
~+231
-el69
-+100
~.092

<016
-.060
-.078
-« 003
-. 037
-.080
-.074
-s014
=155
~s150

TAP
150
151
152
183
154
155
156
157
158
189
160
161
162
163
164
165
166
167
168
169
170
n
172
173
174
178
176
177
178
179
1R0
181
182
183
184
188
186

Tap
150
151
182
153
154
158
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
119
189
181
182
183
134
185
186

CPMEAN
=068
«004
-+ 060
o048
-.038
o047
-.028
~e020
~«063
<018
~s068
=067
-e065
«006
-«032
~e010
-a001
«0T4
-<073
-e011
<002
«081
012
«003
<003
080
«017
«028
o046
<057
~e016
-+008
=«003
073
«042
«075
-e129

CPMEAN
~.060
020
-e017
015
<071
«149
«012
~o126
-e183
- 082
~e170
- 147
~159
-.083
~.118
-« 089
~+086
-.037
-e443
-s070
~.056
019
~e071
-e226
~a 047
«025
«.053
-2 045
=064
<002
-e 082
-e 055
~o047
-e033
-0.000
~.002
-a202



Tap

OBNPRP BN

Tap

[ A L b s L 3\ L L D d el ettt b vi ot
NAPAPUNWOOBAOVNPIWUNOOBNONIWN=SODARARP WNw

CPMEAN
-a0nl
042
- 0n7
~a044
o059
«030
o4k
-, 028
o051
«003
-,033
- 020
-s010
o011
=139
-, 0R2
=099
-.020
~s 135
-, 054
-e111
- 029
~ol4d
~ellé
.11
123
<078
«011
-e062
«02%
=ola0
~ 2088
~e112
~2036
=148
-.166
o 0h4

CPuE AN
~eB76
~e138
-.120
~-.1064
-e120
-.501
-.210
=120
-.123
-o 045
-.205
-+239
- 167
-a061
-, 159
=171
~.159
-e077
-o167
~o 158
-.158
~o 064
~.163
-.163
-.152

«303
«339
«283
188
«099
~.406
~+1854
=146
~oldl
-, 136
~e101
~e343

YaP
kL]
39
“ty
[}
42
43
4
8
1
-7
Y]
&9
a0
sl
52
53
54
55
36
57
53
5%
AN
ni
Y4
L]
L2}
ns
A%
47
CE]
L)
70
7
1
73
T4

TABLE 2

61

(Continued)

FLOATING NUCLEAR POWER PLANY SEPTEMBER 1978
wIND DIRECTION

CPMEAN

113
-.019

<169
-.025

«136
-e 096
-+ 03R
~s015

«363
-+105
~072
- 0n5
-e001
-.102
~+076
-, 082
~e017
-+385
o314
“e174
~olbb
~alvh
o227
a9t

o140
-.123
~el7R
-e105
~e042
-e159
~e130
=e221

edon
~.039
~-e 092
~.113
-e032

WIND DIRECYION

CPVEAN
~e157
o807
-e 192
-a421
~s 060
~.403
~«170

292

«335
~+180
~+088
~+151
~e053
~e.122
-e101
~+077

«032
-e495
~.285
-.195
-~ 064
~.169
-e344
~+353

153
~-e219
-e176
~e164
~e 063
~e145
-.160
~+330

232
~e174
~+156
~el44
-~ 044

TAP
s
7%
77
TR
79
40
81
82
83
86
8%
a%
a7
iy
as
90
91
92
93
94
95
9k
97
9n
99
149
101
102
103
1Ve
1u»
lue
107
108
149
110
m

TAP
7%
In
17
18
19

0 BREAKWATER 2 BUILDING 2
CPMEAN TAP CPMEAN
<300 112 ~e09]
»189 113 o047
«066 1ie «038
«238 118 -e063
«009 116 -+ 096
“o049 117 -.085
«064 11n8 ~017
elab 119 ~e054
«071 120 o038
~o081 121 -+035
«017 122 +046
o002 123 “e049
-of11l 124 ~«066
=eOvo 128 -«084
~e105 126 ~.00S
196 127 ~e 057
«105 128 -s073
o020 129 -+0R83
- 091 136 «006
-e04B 131 ~s 086
~s109 132 <014
~e0n3 133 <014
~e 073 134 0548
-u 02y 135 ~el43
-olo? 136 “al16
-e120 137 -.016
-el0n 13R «100
~-«007 139 o142
~-e033 140 -e039
R L1 1e} -.037
- 059 142 «031
«026 144 -.321
-e07e 145 =001
=-ell0 146 -.003
- 09 147 «062
<003 148 -.020
~e08H 149 «.002
Y BREAKWATER 3 RUILDING 1
CPMFAN TAP CPMEAN
«603 112 ~ell8
«655 113 -«103
«601 116 -.032
«333 118 -2 061
«300 115 ~a155
258 117 ~e168
«261 118 ~o 055
28 119 ~.125
«336 120 -.099
«206 121 -+ 085S
0246 122 «011
«367 123 =060
293 124 -e191
«048 125 -.184
o046 126 ~ells
«465 127 -.080
«395 128 ~«126
«268 129 -e122
272 130 - 005
118 131 -s062
«033 132 «127
~2094 133 «107
«065 134 -e301
« 067 135 ~e408
~e107 136 ~e197
-2 200 137 -.088
~«195 138 ~.201
- 087 139 s 086
~+163 140 ~.059
~e134 14} ~s074
~ell4 142 «009
~.007 las ~-.042
-+ 069 145 ~.080
~s199 146 “e074
- 180 147 -e022
-«073 148 -2175
~e14% 149 “elal

TAP
150
151
182
163
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
178
176
177
178
179
180
181
1A2
183
184
185
186

TAP
150
181
152
183
154
155
156
157
158
159
160
181
162
163
164
165
166
157
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

CPMEAN
-e 027
<043
~e001
«020
« 005
«061
-.018
«002
-<030
067
-~ 027
-+030
- 028
<050
-+ 008
<012
«019
«091
~e053
«017
«028
<099
031
«036
«029
«102
038
« 055
«081
<079
<006
«018
<024
«059
«059
119
~e 095

CPMEAN
~s043
«019
-s022
«019
.082
«164
«030
-a111
-+ 156
-.088
-.180
=149
“e163
~«090
~e127
~e 094
~«10R
~el73
~.585
- 075
~o061
~-.006
~2220
-e526
-e056
«015
~.068
~s 079
-a379
«001
-+ 092
~s 056
o056
267
260
~o 039
~e191



62

TABLE 2 (Continued)

FLOATING NUCLEAR PNOWER PLANT SEPTEMBER 1975

#IND DIRECTION O BREAKWATER 3 BUILDING 2
Tap CONEAN Tae CPME AN TAP CPMEAN TAP CPMEAN TAP CPME AN
-094 35 «092 75 313 112 -e 095 150 -s071
2 <032 39 -e039 76 210 113 ~.088 151 «0.000
3 -, 07R “n «126 77 «0A0 114 =001 152 -e062
. - 065 .l -o060 78 +250 115 -elll 153 ~e040
5 -, 08R a2 120 79 «009 116 ~olb7 154 -.033
6 019 42 -.103 80 ~e051 117 ~el42 155 «06s
7 -a051 w6 woled sl 051 118 -e034 156 - 040
L] - 04 s -.012 6l o153 119 -.102 157 -a027
9 -, 071 ah 000 83 «07s i20 -s077 158 ~a067
10 ~.022 L4 ~e136 84 -e076 121 -.070 159 016
11 ~e06? an -2 U090 n 022 122 <010 160 -s 066
12 -a031 %] ~e107 no Y TY) 123 o093 161 ~a070
13 -e031 0 -,032 a1 -a026 124 ~e09& 142 - 066
16 -1 1 -e12F 84 R 4 125 -.106 163 011
15 ~.165 52 ~e109 89y -e110 126 -.036 164 -e027
16 -e134 s2 -.110 90 187 127 LT 165 «001
17 -ela3 Se —oDhd 91 <092 128 -ell4 166 «009
18 -, 061 S5 k24 92 -.006 129 -el122 167 .082
19 -.174 56 -e3eS 93 ~e074 130 -.028 168 -e064
20 -e136 s7 -e195 9e -e052 131 -sl26 169 ~+002
21 o148 58 ~.053 93 ~el20 132 -.006 170 013
22 -a064& mu -s216 EL ~«100 133 +00S 171 089
23 -.174 An -?nS 97 ~o043 134 «039 172 .019
24 -y 146G ! -+269 kL] -e032 13s -.106 173 <018
25 ~147 w2 el12 w9 ~a128 136 -e135 174 014
26 037 LX) ~e157 100 -elnR 137 ~-.038 175 «0R9
27 o053 ~a ~e205 101 -e159 138 <087 176 «023
28 «0la A% -sl3e w2 o095 139 120 177 «038
29 -,02A8 &s -T2 103 ~el33 le0 ~s078 118 «061
30 032 =7 -o1d3 10e ~elUy l1a} -.078 179 061
31 ~e157 L) “elbn 109 =elul 142 -o004 180 -s013
32 -e05& -8 -e233 106 -e012 l1e4 -a074 181 +001
33 -.129 70 e318 1u7 -+119 145 -+055 182 +01}
3 - 054 kA -l 7@ 103 -e157 146 -o081 183 071
35 -.172 1?7 -+133 109 =el48 147 <044 184 « 054
36 -.138 71 ~elab 110 ~e043 148 ~e036 188 «083
37 -.073 Te -o0b3 111 -e1l17 149 =025 186 -135

wIND DIWECTION O BHEAKWATER 4 RUILDING 1
Tap CPMF AN Tao CBYE AN Taw CPuEAN TAP CPMEAN TAP CPME AN
1 ~.303 34 002 &) 243 112 -e101 150 «007
2 s 043 EL] -e259 76 «307 113 -.070 151 052
3 ~-.119 a0 +036 17 «321 114 <036 152 ~4026
4 -102 8| -e232 78 -.022 115 o029 153 006
5 -.111 “2 156 79 -.077 116 -e229 154 042
6 -.183 a3 -e259 5o -e051 117 -.181 155 112
7 -.123 s -2 USH 81 020 118 047 156 -s016
8 ~el0n a5 260 a2 «189 119 ~a102 157 ~«101
9 -a112 a6 +310 83 o113 120 =059 158 -ell18
10 -.029 a7 ~e136 s ~.039 121 -s036 159 ~«057
11 -.128 48 -.101 85 +036 122 +058 160 -e153
12 ~o149 49 ~a160 86 299 123 -s012 161 -s114
13 -.094 50 ~e031 87 223 124 ~e150 162 -e131
14 -.035 51 -e101 L] ~e149 12 -.169 163 -.059
15 -.158 s2 ~e 070 89 -e125 126 -.082 164 ~el29
16 -.149 53 -«051 90 422 127 -.078 165 ~e1l2
17 ~e140 54 «057 91 «383 128 -.092 166 -e127
18 -.058 55 ~.876 2 «297 129 -.081 167 -,096
19 -o149 56 «e349 93 148 130 <026 168 ~+361
20 ~.132 57 ~a166 94 -+016 131 -034 169 -.070
21 -.137 58 -.026 95 ~. 086 132 166 170 -« 081
22 ~-.039 59 ~e132 96 -.190 133 <106 171 ~s031
23 ~e146 60 -e260 97 -~e110 134 ~.160 172 ~e160
24 ~.135 61 -,358 98 ~.073 135 ~e350 173 -.239
25 -.129 €2 «152 99 -.219 136 -s163 178 ~e053
26 «313 63 -s222 100 ~e286 137 -.049 175 2001
27 «331 64 -e170 101 ~a243 138 -el43 176 ~a109
28 «300 A5 ~.124 102 -el12 139 003 177 ~sl16
29 «169 56 - 023 103 -.178 140 -e008 i78 - 167
30 007 a7 ~.116 104 -.127 141 ~.030 179 «013
k3 -e337 68 ~ell4 105 -.088 142 «053 180 -. 081
32 ~-e125 69 -.352 106 «022 144 -a041 181 -e043
33 -.118 70 «363 107 -e0a3 145 -.052 182 ~e042
3 -.012 " ~e137 108 ~e254 146 - 057 183 232
as -a112 12 -e109 1uy ~e211 147 «002 184 «185
36 - 077 73 -.102 110 -+090 148 -.107 185 053

37 ~-e253 T4 ~e011 111 -oléH 149 =114 186 ~e172



Tap

CPMEAN
-, 073

<039
-o06%
-, 042
- 059

«019
- 040
~s02R
o067

010
~.064
-o03?
-. 021

<013
-e120
-, 089
~.089
-s016
-o120
~.082
-, 007
-.018
-a 1?8
-, 0S8R
-.093

«OHA

<025

<008
-, 033

«fal
-s104
- N5R
il
~a011
~-e121
-a074
~o060

CPMF AN
~e53R
~o287
o340
-o324
~e3h4
-.544
~oh6%
-. 439
~oh60
~e335
- T83
~.861
~e690
~.519
-.569
-ob67
~«450
~a368
=460
—-ob96
~e434
-o 400
~o437
-+503
~e499

373
.116
016
<090
+133
«09%
<082
-. 081
o150
o hGA
-, 419
~.838

Tap
kL]
39
LY
4l
“?
43
ol
45
“h
47
48
“3
55
51
-4
53
G4
55
54
57
JR
59
LY
ol
LY3
A3
“a
KE
oy
&7
"~y
"a
70
71
L4
T3
T4

TABLE 2

63

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMBER 1975
WIND DIRECTION

CPMEAN

096
“alDbn

elll
o040

o108
-, 0u8
- 02%
-e025

Py
-e087
-a042
-2 UDY

#011
~eG9l
-albé%
-e 062

«011
~e333
- 249
~¢125
-.015
“ula9
-0l
-.292

127
-s121
~elet
~e0u7
-015
~s127
~«119
2269

272
-eU9]
-e 040
-.080
-s QU6

WIND DIRFCTION

CPMEAN
=-slu0
~sDO®
~+1A3
~a267

181
-s219
~e150

«415

<168

«081

035
~a143
-+ 050
~-e225
-e327
- h06
~+316
-e974
~e 796
-e4T1
~sb76
~e957
~e6983
-e239
-—.442

=1.041
~e711
-.483
~ o434
~«786
-«192

«030

«162
~eT45
—~—nbul
~ek52
-e350

1) SREAKWATER 4 BUILDING 2
TAp CPMEAN TAP CPMEAN
™ ol6l 112 -~e037
7e «l20 113 ~+029
77 «017 114 «051
78 o117 1158 - Ok
19 o002 116 -e028
80 -e056 117 -.024
ul «021 118 «050
B2 «106 119 -.038
43 «0063 120 -e022
86 ~s 064 121 -s019
/S -s012 122 «055
86 « 050 123 -+036
Y4 -e03% 126 ~e041
84 ~+061 12% -e 035
T -e 045 126 022
90 «160 127 o026
91 o052 128 - 059
92 «015 129 -2 067
93 ~e029 130 +025
9 «015 131 - 061
w5 ~e 055 132 <001
96 -2030 133 018
97 «012 134 028
9n «014 135 .o 094
w9 -e 050 138 - 067
1uo -~ 072 137 «016
101} -s 055 138 «092
102 o028 139 122
103 “e0n3 140 013
10e —a ity 1a1 016
10% - llieh 182 «086
1v6 « 034 led «012
107 L1 145 «018
108 ~e 053 146 «014
109 -e 049 147 o074
110 «030 148 ~4017
111 -a 095 149 -s 006
45 RREAKNATER 0 BUILDING O
TAP CPMEAN TAP CPMEAN
75 <077 112 «203
Toe 190 112 «152
17 20N 114 o161
18 «137 11% ~s030
79 «18% 116 +399
3o «277 117 0338
&1 «009 1148 «334
B2 « 204 119 «227
83 209 120 «18%
84 0342 121 138
35 «250 122 135
86 «520 123 -, 060
87 «170 124 «271
88 «366 12% «285
89 «360 126 +156
90 «353 127 - 066
91 «092 128 ~s186
s2 266 129 -e276
93 «237 130 -e221
96 »249 131 -s346
95 «337 132 «539
96 +435 133 165
97 «A24 134 -2 798
98 + 377 135 «306
99 «450 136 «187
1bo 348 137 -e156
101 «269 138 =234
102 «295 139 «223
103 201 140 -s319
104 «148 141 -s334
105 « 087 142 ~e224
106 1323 1e4 -4332
107 -o 009 145 ~.345
108 o428 146 -«357
109 « 306 147 e 260
110 2345 148 -.357
11 « 244 149 -e365

TaP
150
151
152
1583
154
158
156
157
158
159
160
161
162
163
164
165
166
187
168
169
170
171
172
173
174
175
176
1t
178
179
180
181
182
183
184
18%
186

TAP
150

151

152
153
154
155
156
157
158
159
160
161

162
163
1o4

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

CPMEAN
«019
«081
«006
«018
«017
«078

=012
-.0023
- 027
«045
«s03%
=021
~e024
«068
~a 004
«019
«021
+089
-.038
«022
«030
«100
«025
«027
«037
<106
«037
«051
»055
«0R2
+009
«023
«034
«087
«025
«097
~e061

CPMEAN
-e322
-e238
-e336
~«335
««331
~-e235
~«32%
~e293
~e425
=319
~«399
~e418
~e408
~e300
-«333
-.318
-«308
~e207
-e292
~.318
-e317
~2219
~«302
“e280
-«312
-e216
~+303
-e292
~e284
-.257
=340
~e339
~e314
3213
«139
~e260
-+591



Tap

CPMEAN
-«513
o272
-.320
-.299
~e336
4530
—slals
—ablé
~.b26
290
-.781
~.833
-bhR
-+518
-.527
-s395
-e306
-e326
~e224
- 457
149
-o301
o304
-ehbs
-oaT?

« 3R
o152
« 069
ollu
«153
olon
o117

o 0HR
=135
~oh58
-e392
-« 70

CPMEAN
-e350
-e192
-a297
-.258
—-a 282
-a279
~+338
~e349
~e373
- 229
-.T80
-+637
~s610
-.539
—abel
~«307
-e279
~-.227
-.296
~.324
~+315
-.232
-.323
~e333
-356

+409
o110
«101
«011
-e016
119
- 006
~.141
-~ l40
~-e36T
~e2RS
-~ 4R

Tap
3R
39
o0
41

43
L33
%5
46
o7
LY
“q

91
52
93
54
55

57
SR
59
0
6]
62
61
64
65
ok
57
68
69
70
71
12
73
74

TABLE 2

64

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMRER 1975

WIND DIRECTION 43

CPMEAN
=063
~e504
~133
-.208

«168
~-s172
~.150

«392

olo6

«122

«015
~el104
~.008
=e1561
-e272
-.387
~o 305
~a874
~a663
~.403
~ebtl
- B89
=599
-e213
- k08
-eF4d
~+596
~e439
~«375
-o T84
-.102

«033

«123
-s722
o413
-4855
et (&

WIND OIRECTION

CPMEAN
~a031
~o4G1l
- 206
- 187

062
-e309
-s 258

<107

035
-+035
- 277
~e184
~.068
~.221
-«313
-e361
~+205
~.815
- %47
~e 344
~a369
~-.818
~+550
~e287
~e430
-.810
-s438
~.338
~e257
-ebl4
- 089

-028

«00&
o604
-.301
~e295
~o241

Tap
75
76
77
78
79
80
a1
82
83
as
8%
ab
87
AR

TAP
™
TH
17
78
7
80
Al
82
a3

as

BREAKWATER 0 BUILOING 1

CPMFAN
«035
o154
226
«100
<165
244

-~ 024
elo2
«166
«315
«219
«503
2182
«337
«308
«349
-89
«266
«211
224
«278
«386
0382
«325
«396
345
«278
«295
«201
«158
«103
«145
<006
« 448
«351
+341
«244

TApP
112
113
11s
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
144
145
1406
le7
148
149

AREAKWATER O

CPMEAN
-el20
~«037
-e015
-e121
~ol7s
~sl42
-«191
~s040
-»119
-e139
~e125

«196
-+091
-+l25
~+093

«490

o197

157
«e055
-a067
~e132

135

185
~« 083

«129

o226

177

«233

129

101

«059

«123
-+008

«377

«2850

«290

178

TAP
112
113
114
118
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
1a2
184
145
146
147
148
149

CPMEAN
«223
180
«198
034
+400
#331
322
220
«200
<161
«167

-.006
298
«286
«118

~.098
~-.171

-e256

~+231
-e399
«530
172
-.830
«325
«206
~e178
~e245

218
~e515
=545
~e456
~o473

’.355

-~e199

~e045

- 164

-e262

RUILDING 2

CPMEAN
162
o124
«1587

~s011
«336
239
262
152
140
107
«129
-+036
283
166
«007
~«175
~s191
o240
-.178
-.286
«59%
278
~-.852
«323
o142
~e154
4053
o277
-e153
~e160
-e072
-.169
-2190
~u204
~e129
~e222
~+191

TaAp

167
168

186

Tap
150
151
152
153
154
158
156
187
158
159
160
161
162
163
164
165
166
167
le8
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

CPMEAN
o402
-e376
~+181

«010

«031

+049
~.131
o224
~+530
~+350
~et15
-2394
-e368
~e261
402
~e379
-a374
=275
~+382
~»403
~+386
-.281
-2378
o340
~e352
-s257
o365
~+339
«+333
-e319
~e438
%10
-e386

«560

132
~+280
-e522

CPMEAN
~e156
-4 080
-a167
~«178
~2190
o117
~e196
-2199
~e249
~+156
~e226
~s260
-e233
-e132
~e259
~+313
~e362
-.282
-e362
263
-«319
~e272
~eo382
~+363
~+193
-e179
-e331
~e367
~e349
-e072
~e198
-.105
-«138

o326
+ 059
-e217
~e321



Tap

OB NdPSR P WA~

CPuEAN
-,411
-.130
-,237
-.233
-,25?
~.212
~.329
o304
=339
-.21!
- h26
bbb
=556
- h77
bdS
- 2H0
-.238
-.235
-.181
«.351
-.133
-,230
-s273
=355
-od)h

o591
«302
267
«257
o191
<098
«106
<001
-, 074
- IHS
-e329
-e633

CPMF AN
-.311
-, 166
o207
-, 229
-e213
-.231
- 294
-.2¥3
-, 298
-.150
-, 702
-o601
~+511
- b4G
o376
~-,232
-.208
- 147
~a234
- 244
-.235
o156
-.256
- 268
-4 2RO

«573
279
«273
<188
<175
113
«090
.0l0
w 016
-o274
-.202
-507

Tap

TABLE 2

65

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMBER 1975

®IND DIRECTION

CPMEAN
“e 305
-e512
-e0e9
-.105

«205
-+131
o 085

«390

252

245

« 265

219

«256

«128

«07%

«02%
-+030
-e797
~+568
=337
~.368
~s50R
-.564
~ol6T
—-e365
-eRbbh
—obbl
-e343
-e287
~obal
=e102

o127

.121
=575
-.249
-e358
-e2ni

wWIND DIRECTION 45

CoOuZAN
013
~-e357
-e117
-e0B5
«174
-.107
=e034
« 345
«17H
«162
o147
112
«149
-028
-0.000
-.033
~.001
=75
-e402
- 266
-.2061
-e637
-.387
-.121
=-.321
~.732
-.358
-e251
-.182
—.435
~.080
«162
076
~+561
~.236
-+229
—e164

TaP
75
Te
77
78
79
a0
L3}
-1
a3

1u2
1u3
10e
10>
104
107
104
109
110
111

Tap
75
76
77
78
79
80
81
u2
83
23
85
86
87
aR
3
90
91
92
93
9s
95
96
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

&5

BHEAKWATER

CPMEAN
o152
«237
277
o132
ele3
«192
+ 055
«236
«210
«232
214
bs7
«207
«2Ub
«157
«5R36
335
o346
272
«2h3
«1586

-+ 025
188
olad
«002
«31%
«237
233
«131
«129
el24
olv2
« 053
«030
0072
«146
o089

BREAXKWATER

CPMEAN
~a0n2
«009
o0l
~elll
~a15%
~e129
~+153
~ef01
-.083
~e122
“+004
«395
«016
=s004
021
«666
«299
«299
o162
«0R4
012
o124
«212
<084
<062
226
o102
«17%
«067
«037
«008
o061
~+068
«128
«53
«132
«023

1

TAP
112
113
1ls
115
116
117
118
119
12¢0
121
122
123
124
125
126
127
b Y-L)
129
130
131
132
133
134
13%
136
137
134
139
140
lel
182
144
145
146
147
148
149

1

TAP
112
113
114
118
116
117
118
119
120
121
122
123
124
12%
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
146
145
146
187
148
149

BUILDING 1

CPMEAN
«097
«082
«119

-.051
«079
131
«181
o111
o111
«093
.123

~e039
«37R
«314
329
«243
«193
«135
«186
«037
«660
332
~e693
«308
«198

~e 082

~.175
«285
~e510

-o 498

o457

-4357

-e227

-s150

~s022

-.135

~sl0A

BUILDING 2

CPMEAN
«022
-e012
«026
-e126
«125
«102
147
«035
032
+002
033
-e115
«305
251
+254
«133
«094
«034
«093
-e036
«685
492
-e753
«266
«173
«001
~.096
«291
~2109
~«129
~e036
-+129
-+135
-a130
01469
~e134
~s116

TaP
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
178
176
177
178
179
180
18}
182
183
184
18%
136

TapP
150
151
152
153
154
158
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

CPMEAN
~e377
~e039

«074

«080

«070

«100
-e064
o122
-e371
-.2186
~«2RS
~.270
o248
~elbs
~e289
-e273
-e277
~.192
~e280
o244
-s272
-a207
-e316
-e257
-s 186
~«153
-e299
~e281
~e255
=o161
~e252
-e217
-e177

545

291
-o 2464
~e387

CPMEAN
~el10
~o 046
-.129
~s125
~el20
-s 040
~«113
~.108
~-s178
-+091
~el162
-s170
~el61
-e071
~.185
~+254
~e329
~+273
-e352
~e193
-e272
~-e253
-e380
~e362
-2 089
~.082
~e268
~e359
~e349
-.028
~e133
~s054
~.057

«523
«169
~s148
-e261



Tap

CDAI RS WN

Tap

CPMF AN
=306
-y,0h3
-.181
~el6l
-.172
-.111
-, 19
-e168
=227
=094
-oh?h
b 0K
-e 354
-e374
-.317
~e149
-o16h
104
o149
-e2n3
-.123
-.101
-.176
-oPa3
-e200

«S0&
«376
o176
LT
o169
o112
o105
<049
«027
-e279
~e198
b5

CPNFAM
-.21F
-e 10t
-.214
-.1R1
-o 180
- 167
o226
-«210
-+250
~.130
-,554
—oht?
o407
=392
-s349
o206
~-.201
-.139
-.239
-.231
-e221
-. 159
-2h3
~o 240
-.255

ATR
233
«22%
«171
«2n0
159
150
<060
«029
—.2h?
~e189
-.414

Tab
38
39
an
«l
&~2
43
%Y
45

o7
oK
4G
Y
s1
52
|3
54
55
56
87
SR
<ae
LY}
L]

Y4
&3
ne

&
a7
L1
LT
Tn
71
72
73
Ts

Tap
4
kL3
a0
a1
«2
43
s
&5
46
87
9
49
sn
S1

53
54
55
56
57
59
59
40
6l
62
€3
LYY
65
66
67
L3
69
70
71

73
14

TABLE 2

66

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMGER 1975
RREAKWATER 2 BUILDING 1

WIND DIRECTION 4S5

CPMEAN
«019
~e152
-a077
.74
223
-.039
«031
335
elod
-.066
«006
043
olsl
LA
«036
«013
«024
=667
-.438
~e263
-«279
-eh71
~s374
-, 069
e P43
-o 702
~e326
o Phb
~elvb
52
~esl6l
o189
«049
-o452
- 20%
=e2%h
~e224

wIND DIRECTION 45

CPuE AN
«017
~e230
~098
- 155
«lav
-e073
006
«316
154
«149
«198
«186
«208
«064%
«039
-.01¢
-.012
-.723
-.s30
=266
-.298
~e64l
~+390
-.079
-.302
~.745
‘0362
=255
~-s 194
‘QSZO
—e 046
«200
+038
—ehlen
—elw?
-e20¢
-¢13%

39
90
¥l
92
93
9
95
wa
87
wH
vy
100
101
102
103
104
108
108
107
ion
109
11
111

TAR
14)
76
17
ra
79
80
41
62
83
84
835
86
a7
88
89
90
91
vz
93
9s
94
96
97
93
99
100
101
102
103
104
105
106
107
lod
lu%
110
111}

CPMFaN
«130
«227
w222
«075
«065
<071
«06é
202
o136
o018
« 05y
«358
-.015%
=ot6h
~e063

572

«285

226

«030

«021
-4 085
~e2h4&
296
-o 034
~e306
~e3cl
-e322
s 164
-e213
—slin
Y L LY

«025%
-e0ts0
-e317
-e?53
~el00
-e13%

TAP
112
113
114
11s
116
117
118
119
120
21
122
123
124
12s
126
127
128
129
130
131
132
133
134
135
136
137
13&
139
140
141
142
144
145
145
147
1sp
149

AREARWATER 2

CPMEAN
~«01é
«024
-«019%
Y L]
-e102
~e110
-+117
<012
-«070
~el48
~e10%
«333
-.011
~.110
-<039
«536
233
221
127
«081
=-.011
013
«083
«067
<001
«073
076
127
«011
~«021
-.039
«030
-e090
=007
«029
110
«017

TAP
112
113
lis
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
13¢
131
132
133
13s
13%
136
137
138
139
140
14}
142
144
145
146
147
148
149

CPNF AN
- 094
-«076

«008
-.109
-4273
-.222
-.071
-u1ll4
-4080
-.065

«015
~«097

«00R

« 045

«130

«055

«051

«027

«109

«007

«564

411
s 467

«145

«120
-.053
-.098

«073
-e227
-.213
-.173
-.172
~el38
=114
-.033
=el40
-e157

BUILDING 2

CPMEAN
<003
-s024
«022
~.118
.018
« 054
«129
«035
«021
-.007
<0131
-.102
222
.233
<278
176
<120
«051
«104
-.020
894
«383
-eh61
« 254
«198
0047
«023
180
~.145
-.173
-.078
~a167
~e154
-e127
«.019
-.081
-+ 065

TAP
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
178
176
177
178
179
180
181
182
i3
184
185
186

Tap
150
151
152
183
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
178
176
177
178
179
180
181
182
183
184
188
186

CPMEAN
-e203
«033
~o 006
« 047
oDa2
<077
-~ 0S4
-a101
~e245
-s114
-+184
-ola?l
~e152
-077
~e225
-e220
-«232
-e151
-225
-«193
~-e215
~«160
~e250
-e216
-elaé
“ellé
=240
-239
=210
~.093
~«176
-a167
-137
383
- 038
~e160
=268

CPMEAN
~el40
-.081
~el60
-el42
-«110
-+004
o064
-o 044
~el40
-+ 060
-.113
~el42
-.125
~.037
~+143
~s168
-.187
=110
-e185
-.142
-e172
-«113
-e200
-.180
-«103
~a074
-.187
~.194
~e174

<012
- 087
~-e022
-2050
242G
«028
~»108
=e250



Tap

BRGNP UGN

Tap

BEBAP LGN

- 550

o243

525

67

TABLE 2 (Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMAER 1975
RREAKWATER 3 BUILDING 1

WIND DIRECTION A&

CPMEAN
-eB13
-o2ad
-e111
-s107

01"&
-~ 071
- 005

« 367

«204

«034

«091

wide

212

»122

U3

« 040

0,208
- T2H
-k OR
-2302
-+339
- Toh
-l
~e123
- 30%
- THE
-eul
*Q331
a2 204
~a663
- dn?

«150
.0&3
- 585
LY-4 )
“s30%
-s303

NIND DIOFCYION 45

CRMEAN
-s012
-e2Th
~elbU
-.107

+12¢
-.112
- 062
«293
#131
«124
«3183
‘xb?
212
093
<075
027
.Qz3
-a677
- 345
- 257
-s240
- 656
~e 406
-el44
-o323
s H98
-e323
L1y
-el?2
-+512
016
<138
«007
-.bbd
=209
-e213
-2 139

110
111

ap

CPMEAN
«1565
«226
260
«123
o116
«156
«087
o221
«157
«140
«12%

«072

TAS

149

AREAKWATER 3

COMEAN
-e0T1
« 004
«030
~e101
e llb
~a 129
-e 153
«001
-~ 080
-+119
-« 089
«359
-2 003
D74
~s ORQ
«658
«211
«239
»137
w107
012
+093
«139
» 086
« 054
«090
« 074
149
«07Te
~078
« 065
118
=812
«022
«B27
o107
024

TAP
112
113
1is
1is
11s
11t
118
119

CPNEAN
<100
2389
2131

o Db
~e128
=036
o111
«069
«09%
082
114
‘oosi
«201
+224
=299
«231
«198
138
181
038
+606
+378
-+§38
+280
«228
~e03&
‘.252
«156
abid
-ad 38
bl
-a 295
- 194
-s137
“o03h
-e137
-w178

RUILDING 2

CPMEAN
032
+015
<082

- 090
<033
+ 345
«120
«033
«037
«016
<055

- 092
+195
«l82
«229
«152
+12%
076
«131
+003
«5T4
A48

- 705
«211
«164
033

-134
‘1‘2

-+109

-a130

- 034

-.138

~elbl
~+128
~«034

-+123

-oll4

CPMEAN

~a 084
#0072
»055
«038
#0878

~s 066

o125

-s339

199

”0259

24T

s 226

~-sle7

o239

*023?

-85

-s 166

-2 239

228

~e231

- 171

o268

o228

- 173

o119

Y41

-2}

~e218

-e 153

- ZhY

236

~-s200

=353

~ 056
«487
123

“e}32

-2223



Tap

CBAPRAP N~

CPNEAN
=347
-,073
. 149
w RN
.04
~e127
.23
-, 209
-, 275
~e143
-o528
523
o427
-a 351
~e379
~a231
e 194
=.154
~s159
-, 250
-ol41
-e1b6
-o?81
=300
o353

oha3
oblb
o234
232
2060
P Y
o180
« 053
021
~.3158
-a237
- h56

CPMEAN
-e232
-, 108
-.?1R
- 1EK
o180
~o16R
~e231
-g2na
-+239
-o119
-.585
- 862
~+3R23
-o354
=325
-a194
-.186
=.12s
-e22%
-e209
-a208
-4137
~.242
~e232
~e250

«533
«283
«205
167
171
«093
«093
021
-.013
-271
~«191
=490

Yap
39
39
an
el
(¥4
43

45
46
o7
&5
49
50
51
&2
53
a4
55
56
57
58
59
60
(3
52
53
64
65
66
67
6
49
70
T
72
73
14

TABLE 2

68

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMRER 1975
4 BUILDING 1

WIND DIRECTION 45

CPMEAN
017
“s2ub
-.075
-e104
»239
~2060
«037
471
«20h
«028
+111
«145
219
<115
087
«082
U2é
-s 727
498
~+280
~.313
-.738
~ebni
-s1v2
~e393
-.772
-—.3TH
“« 287
-.232
~enlb
~a10%
«187
elel
~e542
o253
o361
~e287

WIND DIRECTION 4S5

CPMEAN
« 004
~e223
- 095
~elGn3
.17a
-a072
018
353
«199
«059
«096
«089
«133
+ 039
-e 005
~e042
~.023
~. 060
~e400
-.242
~e265
=625
“e346
~.048
~e272
-o688
~«331
-e229
~s174
e 4R2
-+081
<169
2045
=467
-.210
-s227
~slbl

TAP
75
76
17
78
79
80
31
82
43
13
45
uty
a7
BR
(1]
90
91
92
93
94
L1
96
7
oM
39
100
101
102
1v3
10s
105
106
107
104
199
110
111

Tap
7%
Tn
7
78
79
a0
41
T4
LX)
13
85
86
87
8o
89
%0
31
92
93
94
95
96
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

BREAKWATER

CPMEAN
«156
254
«260
<130
o129
clas
« 099
«273
«206
o112
e1358
s77
«0a7
« 008
«012
o651
«277
«282
el43
0‘05
<008
~a2n4
~e200
e Oadb
~a267
~-e2TH
~o240
o007
~-a109
—ala?
~a0286

00l
“olbn
~e313
-a204
-~ 132
o064

TAP
12
113
11s
118
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
13«
13%
134
137
134
13¢%
1s0
1s}
142
lea
145
le6
le7
148
149

BRFEAKWATER &

CPMEAN
~e032
«032
039
-+ 057
-el27
~e119
-+090
«025
~a 066
~«133
- 092
«394
«009
~a 098
~aQal
«621
«256
«260
«180
122
«006
«056
116
«092
+021
«007
«013
« 0B84
0.000
011
«003
065
-e057
~e017
«003
«0HS
«005

TapP
112
113
11s
115
116
117
ile
119
120
121
122
123
124
12s%
126
127
128
129
130
i
132
133
134
138
136
137
138
139
1s0
141
lae2
146
145
146
147
la8
lag

CPMEAN
-.018
=e016

o042
=107
-u276
~e165
-« 002
~o0s1l
=.002
~e002

«051
-o 042

o163

«1l80

«257

«188

o165

o111

«162

«01R

«667

476
=652

264

209
~+006
-.292

107
~+337
-o320
-s296
o246
-e191
o146
~057
-el67
~a190

RUILDING 2

CPMEAN
«015
+003
«051

-+091
+020
«035
<108
<020
«029
<015
058

- 077
171
« 164
«208
106
«081
«027
«083

~a 042
«629
442

-4575
«181
o147
«165
<083
«295
«050
«037
«108
«033
«+033
<040
110
« 061}
«072

TAP
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
168
170
171
172
173
174
175
176
177
178
179
180
181
182
183
194
185
186

Tap
150
151
152
183
154
155
156
157
158
159
160
161
162
163
164
165
166
167
le8
169
170
17
172
173
174
175
176
177
178
179
180
18}
182
183
184
1as
186

CPMEAN
~e281
<012
«006
<067
«071
<096
o068
-a101
e 295
~.168
LY L)
~e203
-e201
~e126
=257
~e236
~e233
~+158
-e235
-.232
-e229
~e171
~e269
-e220
-e173
~s118
=250
~o261
~a211
~-e159
~«259
~e240
=e201
«528
«178
~e196
-e30s

CPMEAN
« 064
«107
«040
«043
«053
123
«075
«080
«024
«084
«034
«027
«037
«098
«003

-2 023
-.054
«001
-+055
-008
-.021
«018
~«051
~2032
«049
«058
o066
-e063
-+ 050
«134
o067
o114
«087
o572
«269
« 054
e 042



-
»
b}

CO~NP RSN

Tap

DO NAPNS WM™

CPME AN
~.159
-e0PO
—elBn
-, 188
-ol69
-.115
-.26?
-, 24R
-.201
-, 000
-.437
-,nlQ
-oh (b
-+190
-2t
-e185
176
-o 084
-.199
-.233
“.21R
-, 230
-\ 298
v 30k
RS- L0

o000
~e306

CPNF AN
o161
o091
-~ 1R3
~e170
160
110
-.?34
-.233
- 200
-, 0600
-.395
-4 15
-e389
- 1R6
o249
~-o199
~190
~o 099
-207
-.198
~o233
-.212
~.300
-, 360
b4

«040
- PR6
~«3R7
o3k
.18

o160

224

«lu2

162
=304
-.350
~elas

TABLE 2

69

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMBER 1975
BREAKWATER 0 RUILDING 0

WIND DIRECTION 490

couCan
-el?b
~e301
-.bb?
“obnl
-e%0S
- T99
-2k
-.327
-.230
—obyl
~ault
“e291
-elnnm
-e318
-.b22
-a5u7
. 2h
~s 3846
-«315
-, 003
~o73s
- Tyl
—obdd
-a36
~.%10
“ot3Y
-e321
-. 359
o Tab
-eb0?
o7
-y TR
=399
e Jbb
-s322
—-eble
-e615

WIND NINECTINN 90

ComFak
“ele3
- 287
e%3S
“e451
o413
- 772
~e815
-e329
~e236
~eba76
~o61l
-«303
-e189
-+318
~e430
-.522
~e437
~.848
~e304
«e409
-« 750
-.735
~e439
~+928
o484
~o421
-«305
-+358
-T762
4T3

T8

- T56
—e%33
«2343
=370
--721
~e563

TAr
14
L)
x4
1LY
79
L1
81
82
83
2%
u
e
L4
88
89
90
91
92
93
94
9%
9e&
97
¥
v9
100
101
102
1u3
104
19%
106
107
108
109
119
131

CPMFAN
o154
-el93
-e332
057
-e178
-« 22%
~s125
~e066
-al74
o267
-a209
~olbb
~e323
-e281
-+319

«125
~e419
-o327
- 430
=270
-+380
o ha5
~ab75
~e3en
~obbR

«309

« 3506

«430

ob0e

409

0344

«435

«372

«391

o451

ehs8

13

Tap
112
113
114
11%
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
13«
138
135
137
138
139
180
1al
142
144
145
146
147
148
149

RREAKWATER 0

CPMEAN
-e20P
~e233
a3l
~e110
~e236
~e270
~-e182
~e126
~e236
~e292
- o245
-e292
~+373
~e3la
~+353

« 066
-a4680
-e392
o b66
-e312
~.428

~e 469
~+514
=a 384
-a507

«353

PRLYS

«397

«357

368

«343

«3R9

« 349

«390

«428

«%60

<407

Tap
112
113
11s
118
116
117
118
119
120
121
122
123
124
128
126
127
128
129
130
131

132
133
134
135
136
137
138
139
1a0

1s1

142

14s

145

146

la7

148

149

CPMEAN
462
«458
« 488
<377
«301
381
+438
<388
395
393
oh26
«296
-e346
-e252
-.029
=106
-o122
-.232
=250
-4396

«152

008
- 499

+358

«392

«261

o104

«032
=+505
-d77
-a380
-ob22
-a277
- 19%
.62
~e138
-elin

BUILDING 1

CPMEAN
«432
<432
<8R0
417
«291
«365
412
«357
+333
+391
«43S
«330

=395
=294
=+093
~a177
~e168
-e261
-<300
-2 466

.107
-.029
~+521

+»309

«366

2260

092
-.021
~s597
~e362
~o423
~309
=220
~e227
-133
~.227
~e192

Tap

15¢

151

152
153
154
155
156
157
158
159
160

161

162
163
164
165
166
167
164
169
170
171

172
173
174
175
176
177
178
179
180
181

182
183
184
1RS
186

Tap
150
151
1s2
153
154
155
156
187
15a
159
160
161
162
163
184
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

CPMEAN
s 478
~e362
-e384
-.235
-el4l
~e020
-.103
-e113
~e166
~e035
“el4S
~e159
-ell?
~+ 056
~e166
~e155
~+139
-+059
-e152
~«175
~e167
~e062
-s152
“e143
-.188
- 086
~a145
-a139
~e148
«-+093
-e215
~e172
-.187
-e238
-e295
~«284
-e279

CPMEAN
~+6RE
-e303
-2300
o242
~e236
~e137
~e229
~189
~+132
-.058
~o187
~elé2
-a148
=097
-9199
~s176
~e171
~«103
~e205
~+196
~e.180
-.095
-.212
~+185
-e197
-e096
~e190
~.186
-.182
~el15
~e253
~.192
-s211
-e286
~s351
-+311
-e292



TP

CENORSWN -

Tap

ORBRAIR P WN -

CPuEAM
183
- 099
-olon
-.lAf
-e17%
o187
249
~e251
-.211
-l 092
-o4Q2
-od3
bl
-.192
-e243
174
--177
-.083
- 1R8
o214
-.213
- 200
-e27s
e300
-abBh

.0nn
L Y- 1Y
-.?97
-.311
-e171

<1582

o215

175

141
-u364
-.bng
-u 1028

CPuF AN
-.l6R
-s100
-s 185
-a147
-el42
-.119
-a28h
-e220
-ol1K9
-+051
-e%30
-.b61
-ohl9
~-s127
-.159
~e173
-e177
- 070
~o186
~e168
-.192
~o146
-.2356
-,280
-.374

«117
-.132
- b3
o P40
- 0K

o161

«23h

214

«1RT
~e173
~-~e213
0.000

Tap
an

on

sl

a2
43
44

45
“6
&7
4R
49
S0
51

52
53
54
85
56
87
53
sq9
A0
ol
62
A3
64
65
(.11
67
L]
&3
79
T
7?2
T3
T4

70

TABLE 2 (Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMRER 1975

@IND DIRECTIOM 90U

COMEAN
~el22
-e2Yl
—a423
.ot
-.393
s T47T
791
~e272
-.209
~e491
—ehles
~u336
-e210
-3z
bt
-e537
-kt
-e849
-e299
~«390
‘07)7
s 706
b
~e91i0
-+513
—ebl®
-e3ith
-oING
733
-eh)3

72
R
-bis®
o346
~e336
=B
-st4l

WIND GIRECTION 90

CPwi AN
el
~elnl
-s322
-e2bS
-.280
~u520
-eu 39
205
-130
«058
«192
.256
«337
+260
«238

«182

<171
-. 754
-e243
~e343
-.633
-e532
-.202
-.691
~abbd
-e356
~-e222
- 297
~e613
-+373

o426
-e554
-.327
-4283
-.252
~-.525
~e353

TaAP
75
TH
17
m
79
a0
ai
w2
83
[-13
CLY
L1
X4
Ll
89
90
91
92
93
94
95
kL]
7
38
¥
100
101
102
103
10e
195
10e
107
148
109
110
111

BREAKWATER 0 BUILDING 2

CoOMEAN
-e197
~e230
-eb1%
-e073
“e234
-e 280
~e170
-el20
o267
~e293
a7
-s 1R}
-e317
~e232
256

117
~2339
~s319
346
-.26%
-e360
~obbty
~e575
~-e277
b7

b}

+307

17

0355

«360

0300

«3n4

«290

499

«501

«512

«631

BOEAKWATER

CPMFaN
~elb
-s207
-a372
~s061
~+181
~e229
~e139
~e 063
~el68
~e243
-e176
-.142
~e225
-«178
~«175

195
-« 2R4&
-~ 275
-e317
~e1583
-a 194
e 267
-ed67
-a177
-e278

«062

«062

158

<091

« 068

<081
+175

«180
~el105
e 052

«077

<0198

Ta®
112
113
114
115
118
117
118
119
120
121
122
123
124
les
126
127
128
129
130
131
132
133
134
13%
13«
137
138
139
1a¢
141
182
164
1e%
146
147
148
149

1

TAR
112
113
114
118
116
117
118
118
120
121
122
123
124
125
126
i27
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
144
145
146
147
148
149

CPMFAN
<439
032
«450
«313
«375
hs2
h64
«381
«388
+369
«331
«213

-e 459
=e339
~e111
-.212
-e229
o344
-e353
-e500

.127
-~ 036
~aHB]
«364

<381
«237
<128

«027
“stll
-ab20
~e306
o366
-e238
~o167
~o005
~2115
-sl22

BUILOING 1

CPMEAN
«026
0223
«094
«004

-~ 140
~a042
2089
037
« 046
042
«099
~«018
«193
«282
«403
<346
«330
«298
»310
233
o204
«139
~e505
366
«»378
«282
218
153
-e291
-~.182
-+ 089
~«168
-e131
~e151
-« 075
~e186
~+165

TAP
150
151
152
153
154
155
156
157
158
159
160
1€1
162
163
164
165
166
167
168
169
170
171
172
173
174
175
174
177
178
179
180
181
182
183
184
185
186

TAP
156
151
152
153
154
155
156
157
1538
150
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
1718
179
180
181
182
183
184
188
186

CPME AN
- IAT
-e314
“olbs
o209
-l16
~e005
-e079
-e 097
~el76
~e034
~e123
o174
~e098
-e031
o147
-s149
2143
~s046
-s117
-e157
“s154
-e071
-e127
“s116
-e157
~e074
~s140
~s119
-.113
~e079
-e170
~e1589
-vl63
~+090
~e221
“e248
—-e248

CPMEAN
~e169
o422
-e137
=116
~«131
~e061
2174
~«155
-e134
«s040
~e171
-e126
-eil5
~«071
~e181
-.158
-el74
~e105
~e202
~e172
~-e160
~e099
-e222
~ol82
-+181
- 074
-+ 186
~2190
~e IR0
-e105
-e239
~e182
~e191
~ei58
-e238
~e2ll
-e211



TaP

OCBNOREIWN -

s

[

OBNAGAPWN

CPMEAN
-,16n
=.073
=.183
=.15%
=.l66
-.123
=234
=216
-.ls.
=.041
-.45]
-.82?
LY UL
-.1273
o154
1468
=165
=.0598
-.172
-.1%7
-.170
=146
o224
=267
=e34)

«079
= 15%
LS L1
e lnn
e LY

«1423

«23K

217

o177
~el9n
o274
-.035

CPME AN
-.160
-.063
e
-.173
-.121
=079
=.231
~.198
-.137
-,023
-370
- 477
-.413
-.091
-.136
-.141
~ol4S
-.02R
~.147
~e121
=145
-.06%
~-.183
-.278
~.2R2

182
~. 034
-.283
-,259
-.028

192

<270

«251

<230
=118
-.138
«090

TaP

39
40
sl

.3
LYY
(33
oh
47
AR
.9
S0
<1
s2
%3
Sé
55
56
87
58
sa
~n
1
[ Y d
~3
Y

ah
7
AP
L)
70
71
72
73
T4

71

TABLE 2 (Continued)

FLOATING MUCLEAR POWER PLANT SEPTEMBER 1975

WIND DIRECTION 90

CPMEAN

«012
=166
~e317
=253
-e?270
o532
~o4b2
-.159
~-e 099y

ol4é

«26%

305

«366

Y4-1-]

«215

141

o074
=751
~e281
-e352
~e645
-e547
-el97
EPLAT
=e455
“e355
-e?1lv
-elDY
~59h
~sb3n

a2k
—ebNS
=e36R
-e31v
=el50
-e45Y
=e398

~IND OIRECTION

CoMiAN
067
-.087
~olht
-J216
-e238
~obls
~0337
-el7%
~el65
-.101
<060
221
340
«268
«220
<099
052
-e703
=~.219
-.319
-e573
-.403
-.117
=e633
~.408
-.327
~.186
-e217
=.525
=+382
«434
=+51R
-«313
~.270
=235
L
-s302

TAP
75
143
77
"
147
a0
sl
u2
LK}
as
85
né
8?7
ne
v
90
91
92
93
96
95
96
97
wn
w9
100
1l
1v2
103
lve
108
100
107
104
1u9
110
111

TaP
141
76
17
78
1y
a0
a1
ae
83
Bs
85
ubé
a7
L}
a9
90
91
92
93
9s
95
36
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

90

BREAKWATER

CPMEAN
“slo6
-o 188
-e 385
-e042
=o19l
-e219
=elln
LY L1 Y
-.1l43
~e232
-e 164
~e04a1
-e206
-e115
=100

«?04
-e237
-e217
-o241
~ell7
- 154
-e202
~e32v
-elu?
-el93

«267

{1

«31A

el02

LLE

«039

«051
-«100

«053

o092

155

«043

1 RUILDING 2

TAP
112
113
114
115
116
117
118
119
120
121
122
123
124
12%
126
127
128
129
130
131
132
133
136
138
136
137
138
13¢
140
la1
142
144
145
146
167
lan
149

ANEAKWATER 2

CPMEAN
-el72
-e229
o436
-e058
-el87
-.270
~sl4l
-e070
~o 148
~e268
-e217
-.211
-e294
o249
-e261

o267
-e274
-+2R6
=325
-.181
-e267
-+275
-+308
-e204
-e299
=266
-.223
-.027
=040
~e0ub
=050
- 049
=217
-e260
-.181
~-e022
-«058

TAP
112
113
114
115
116
117
118
119
120
121
122
123
124
12%
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
142
145
146
147
148
149

CPMEAN
0036
-.018
- 00A
=e196
032
«092
166
«051
053
-.002
=.003
-e193
«295
«J60
«410
<315
321
270
«255
«06R
o261
122
-e575
«337
0362
«29%
«240
«204
-e332
~e194
-el0R
~al46
=117
~e110
-.017
~e094
-e108

BUILDING

CPMEAN
=e046
-e0A2
~e054
-o208
-e239
- 167
-:016
-.060
~.046
-.086
~+056
~e196
-.022

<120
329
«294
«304
«245S
218
«02%
«220
o242
=502
«292
367
»285
273
.183
~e226
-o188
-e117
-e179
=150
-ol4l
=062
-«153
~e150

1

Tap
150
151
152
153
154
158
156
157
15a
159
160
161
162
163
168
165
166
187
168
169
170
171
172
173
17s
175
176
177
178
179
130
181
182
183
184
185
186

Tap
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
m
172
173
174
175
176
177
178
179
180
181
182
183
1R4
185
186

CPMEAN
-e179
-e062
-e107
~+085
~e079

«004
««075
-e 089
-.108
~+001
-e104
-.091
-e069
-.022
-e131
-e140
=e13e
=022
-o081
-ola7
-el67
-+ 059
-ell2
-.08]
-a167
-e064
~el36
=.102
-e077
-e077
~+156
-e152
-s148
-e010
-.106
—eléé
-e163

CPMEAN
-.166
-e076
~e165
=.116
-e113
~e045
=+138
~e139
~.098
-.027
~el45
~.080
-.088
-e063
~e166
=149
-e139
-e077
~e161
-e177
-e163
-e069
-.168
~e152
-.187
-.082
~e140
-e150
~e148
-.106
~.220
-+183
-« 1R6
-+183
~e250C
-.183
~e174



Tap

OBAI RS WN -

CPMEAN
-e131
-,070
- 160
-e133
~-.127
-e 093
-e241
-, 192
-, 13
~.030
=376
-.420
-390
- 104
~.151
-.150
-.153
- 047
-.182
~e134
o168
~a119
~a236
-263
~y34R

o112
~u104
-,170
-~ 177
~.018

LTS

«1A1

210

=158
-e2P22
~e230

«038

CPVEAN
-s143
-2 071
-olnl
~o134
-.138
« 097
.22
-, 202
~albh
~-e 039
-.402
~e42%
~+398
-.119
=155
-.172
-.172
- 060
-e182
~e154
-.182
-e135
~e225
-e273
-e311

122
-.122
- 245
~-.220
~-.038

«178

«253

281

172
~-201
~e195

011

72

TABLE 2 (Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMBER 1975

wIND DIRECTION 30

CPMEAN
US4
-+130
-e280
-219&
-e237
-e330
-e274
-.125
-eun3
-~ 086
0134
«UBT
« 145
#113
«059
- 49
-e071
-s751
-a237
=346
=625
~od3?
-, 0346
-t lb
~o631
o358
~e 203
-e &34
-a600
.euhA
a22
-eell
R Y e L
~e298
-.261
—aTh
-ye 30

wiND DIRECTIONM

CPMFAN
024
~e139
~e321
~e?50
-a2H7
-e517
—.bSn
~o183
~ells
«086
210
287
‘3“0
<329
282
«175
120
~e 751
-a243
-e343
-a622
-e554
-e224
~o750
LY
-e 365
-.221
-+258
~e606
~ea (8
493
607
~e 340
-e209
-e267
~-+555
-e374

TAP
75
16
)
L]
7y
80
8l
Ac
a3
Be
"s
us
A7
3
8y
90
91
92
93
Yo
95
vk
97
o
94
100
10l
10¢
103
10a
105
106
107
10n
109
11¢
111

Q@0

BREAKWATER 2 RUILDING 2

CPuFAN
~ela7
- l80
o3l
-a036
- 158
~“s191
-el127
~e 040
~el3l
~e195
-el15«
~e 041
-e193
-157
-e151

«213
-.202
-sl76
-o218
-. 098
~el76
-+ 1682
~a225
-«l00
-e213
413
~-e257
~e 159
YL
~sle0
o192
~e151
-.239
~e39
-s2l0
~-oDUH
L 3]

TAD
112
113
1ls
118
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
13s
13s
136
137
138
139
140
141
162
14s
145
1s6
187
leag
149

AREAKWATER 3

CPMEan
~el62
~al36
-o 305
«e053
“olis
~s224
-+131
-o051
-al71
-e237
~.170
~ol64
~e232
- 167
~e17%

«1906
-e297
~e271
-e317
~e154
~el96
~e 259
o777
-el75
-.286

087

<067

153

125

232

«219

o218

«079
-el24
~e 045

088

068

Tap
112
113
11s
118
116
117
118
ile
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
144
145
146
147
148
149

CPNEAN
~o149
-2180
~e125
-o 258
-.208
~-.186
078
~e165
“a161
~.176
-el21
-s269
-4 068

<024
«156
«107
<186
«118
«070
-e107
«155
«161
~-a421
<082
176
«289
«280
«209
~e254
o207
-.128
~e196
~e169
~e150
=051
-el22
~«120

RUILDING 1

CPMEAN
«380
«070
<106

-e045
“olla
~e018
<109
«055
<081
«062
«100
~e 054
«200
«269
«395
#2356
«407
«380
«337
173
198
«127
-2491
«319
o401
322
«213
«196
~e319
~+175
-+ 092
-«151
-+137
~e151
~+ 080
-.180
-+173

TaP
150
151
152
153
154
155
156
187
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

Tap
150
151
152
153
154
158
156
187
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

182
183
184
185
186

CPMEAN
~«199
-e112
-.182
-s156
~e132
-+035
~e102
-+093
-s112
-, 006
~el04
-e073
-+ 055
-e017
o122
~e120
~e106
~e003
~.075
~e136
~e125
-s036
~«087
-~ 069
-e123
~e043
~e110
-s076
- 073
- 074
-.152
-el48
~eolél
~+015
~-e103
-.127
-u151

CPMEAN
-.186
~s047
-.129
~s122
-e137
~«072
-al71
~e166
-e1ll4
~e036
~.160
~1064
-.108
- 077
-.180
~+165
~a147
~.070
2164
~s190
-s172
-2 074
~e168
-e151
-e200
~e093
~e158
~el46
~s149
~«l110
~e237
~2189
-.203
~e 149
~e215
=216
~-e203



TA

~-v

OBNORSPWN

TapP

OBNORIPWN-

GPMEAN
o149
-,086
-e200
e 1%A
-, 142
o110
-, ?47
-,213
~e164
-,048
-,435
822
-.399
~e12%
“.175
=-.159
=140
o054
~e176
=142
168
-.147
-.232
=o2h6
-2330

«07%
o 16%
-4207
-,203
- 057

120

«??8

«200

«128
o052
. 245
-,029

CPMEAN
=134
~.057
=156
~.121
-.119
-.079
-e22%
o192
~.134
~.018
=404
=055
-804
-4091
~e137
=153
-. 145
-.028
-.158
-.128
=151
=103
-.198
o244
=282

.181
=+079
~.207
~.220
~.024

o192

«277

263

o264
-.115
~el145

<067

73

TABLE 2 (Continued)

FLOATING NUCLEAR PNWER PLANT SEPTEMBER 1975

WIND DIRECTION 90

CPMEAN
-.001
=178
=332
~e268
~e300
-e574
-e524
=s109
=ell5

071
227
«311
«403
«336
o328
«236
o160
=775
o244
~e343
~e626
=e590
-~ P69
=eToz
R LE
EELL]
-.226
—echS
P Y2
oh39
<508
-e561
=e351
~e316
=266
-e500
o613

wIND DIRFCTION 90

CPMEAN
062
-.113
=297
=P84
-e240
=ebb2
=e360
~el8
~elba
«011
+181
o257
«350
o277
263
«189
138
-e716
-e222
-+325
=+594
~e496
~e136
~e650
~o424
=344
o194
=-s231
=555
=e378
«456
-+533
-e325
-.284
=e244
-.523
~e363

TAP
75
76
77
IL]
T
80
91
82
a3
13
as
oh
.24
Bk
53
90
91
92
93
9
5
96
97
9R
99

100

101

162

103

10s

108

106

107

108

109

1le0

111

TA®
™
76
7
74
79
a0
Hl
a2
83
1%
8%
L1
87
8A
a9
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

BREAKWATERP 3 BUILOING 2

CPMEAN
-s170
=ol94
~e351
-e057
-el9
-e22]
~oleS
-e075
-el23
~e234
-e172
~-e0v91
=200
-e135
=olie

«208
-e258
-e233
o244
-e127
~o182
~e203
=309
-sl06
~olan

«006Y

«109

«231

o215

°256

o197

o216

«053
-e033

o022

<143
°092

TAP
112
113
11s
116
116
117
118
119
120
121
122
123
124
128
124
127
128
129
130
1
132
133
136
135
136
137
134
139
140
le]
142
144
145
144
187
lan
149

RREAKWATER &

CPMEAN
“.188
-e228
-e400
-«069
-e201
~e245
-e131
Y L1
~elh9
=259
~e202
-e200
-e290
-e225%
-e233

«245
-e323
=287
-e344
-«180
-e267
~e311
-e433
-e213
-e343
~+103
~e040

«057
~e026
-«01%
=034

«0la
~elal
-«201
~ellé

«023
-e044

TAP
112
113
lls
115
116
117
118
119
120
121
122
123
124
125
126
127
123
129
130
131
132
133
134
13%
136
137
138
139
140
141
142
144
145
146
187
1+8
149

CPMEAM
«107
«076
<087

~e103
-a042
«033
o151
«031
«105
«076
<081
-,108
%L
«256
«415
382
o419
«370
«359
<191
«194
o144
=545
339
ohls
#335
252
0232
~e436
-e200
=103
-.132
-.100
o090
«e005
~+090
-.103

BUILDING 1

CPMEAN
-.029
~e052
-e022
o194
-.187
-e 087

<049
-e015
«003
-.029
-e001
~.161
<133
«245
«370
o316
«335
«303
«305
o134
«254
«202
-.504
«303
«367
«298
«269
170
-e267
-.183
~ells
-e175
-«139
-e137
~o067
=170
-e159

TAP
150
1s1
152
153
154
155
156
157
158
159
160
161
162
163
164
168
166
167
158
169
170
171
172
173
174
178
176
177
17R
179
180
181
182
183
184
18RS
186

Tap
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
1682
169
170
171
172
173
174
178
176
177
178
179
180
181
182
183
184
185%
186

CPMEAN
=181
-.0238
=071
~e046
-e049

<022
~.069
~.086
-+10S

«001
-.108
-o081
-.062
-o024
-e139
~o142
-s133
=026
-.102
-.142
~el45
-.063
-e121
=-+093
=e143
-206R
~.142
-e104
-.089
~-,078
-.163
~o153
~e145
~+033
~el128
-.163
~o164

CP™EAN
-¢156
~e 058
-e135
-e101
~«105
=046
-el152
~ol47
-.108
-+033
-.+156
-.091
-+092
~.070
-e179
-«155
~o.142
-.080
~e168
~e179
-e159
-.072
~.179
-¢153
=191
-+083
~e154
-e152
~el46
~ell7
-e245
~e192
-e199
-« 186
~e252
-e187
-.183



CPMEAN
-.133
L LYY
-.178
-el3a
~o128
=087
-e260
~e194
~el4]
-.031
- 3RT
-3
-.352
~e110
~olé?
~ol468
—o167
~o48
-.172
~olél
~e160
~e134
~o278
~e255%
-+353

113
~e102
-.174
-o 148
- 0?1

125

223

«213

1R
-e195
‘0?2?
62

CPME an
-2h7
~«133
-2 P45
-e263
-l
~e162
'ozlﬂ
~e215
~s233
~o594
~+315
-.202
~.120
-.088
~e453
o282
~u174
~.068
-s171
~e153
~o145

« 158
~e298
- b2
-.093

-.333
-.556
-e610
-.638
-.359
- 245
- 043

o141

o241

163

-.008
-e305

74

TABLE 2 (Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMBER 1975
BREAKWATER 4 BUILDING 2

¥IND DIRECTION 90

CPME Aty
<039
-+132
-o2t7
-al3v
-e238
-e37¢
~e306
-.12%
~e0bY
~«059
« 390
«151
«2353
o14al
«la8
«G77
o017
-a754
-.237
-e365
~e636
-~slv0
-«110
~eblo
-o4?3
-e3n2
-a210
-.243
547
-eb35
«340
-—.d30
-«310
-e273
-.239
~shaul
-e413

wiND DINECTION 133

ceMgaN
-.1u8
-e490
~h5H
-ek27
-e497
-.603
-o491
-e487
-<359
-T2
-.368
-e225
-e 156
-+132
~o144

<010

<149
-.884
-aH49
~s870
~eb T4
~a264
o548
- 765
-e630
-e469
654
-+558
~.019

672

117
-¢593
~.582
-.4ll
~eO41
-e228

<442

9y
100
101
102
in3
104
105
106
107
108
109
11a
i1l

Ta®
75
"
77
™
e
80
81
82
A3
(13
85
86
87
88
89
Yo
91
92
93
94
95
96
97
98
99
100
101
102
103
104
108
106
ie7
108
109
110
11t

COMFAN
~+165
-e188
-e349
-oefbd
~e173
-2194
-el130
-« 057
-s162
-a204
~ul49
-e0dl
~e190
~elol
-s136

2646
~e213
~slul
~s216
o098
~elbl
~el03
P26
-e )9
~e210
-e231
“~s140
o165
~e134
o Q92
- QMK
-e003
~-el12
-a222
~alnl
o154
-all7

TAP
112
113
11s
115
116
117
11A
118
120
121
122
123
124
125
126
127
128
129
130
131
132
133
136
135
136
137
138
139
140
181
142
164
1%
ieh
187
148
149

RRFEANWATER O

CPMEAN
~e332
“e33%
~<349
-e253
~e362
~e373
o268
~e212
=331
-+376
~e362
“~e34}
~e 429
-«377
-«387
~+370
~+581
~e567
“e425
~«316
“eb10
-+397
-e399
~e320
~ad00
~-e 043

<018
«lal
o145
«203
«235
«329
320
-+ 055
«017}
«194
«180

TAP
112
113
11s
115
1146
117
118
119
120
121
122
123
124
128
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
184
145
146
187
148
149

CPMEAN
~o0A7
- 094
~+053
-a214
-.180
~a162
-e019
-o 0HA
o066
~s062
~.028
“e193

«036
135
276
o216
«255
«219
229
«074
«204
«209
-s502
o261
+293
«303
«305
.232
—e3bs
-e219
welod
~s198
o146
~el22
-023
~s103
~e1908

BUILDING O

CPMEAN
281
«287
390
410

~+101
<042
<182
170
«230
«275
«378
3718
=+334
~+286
~-«129
~e257
-e043
140
s 364
«250
~e42]
~e521
~e279
~el32
«011
265
»055
- 065
«440
«336
«£11
«379
«304
252
«281
o162
<067

Tap
150
151

153
154

156
187
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
178
176
177
178
179
180
181
182
183
184
185
186

Tap
180
151
182
153
154
158
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
1713
174
175
176
117
178
179
180
181
182
183
184
188
186

CPMEAN
~a210
-a092
-e242
~2102
-079

«012
o064
- 069
~e116
~+0086
-ell0
o090
~s061
-018
-e130
~«133
-e125
-e016
-+099
~e145
~139
~+055
~e108
-s 094
-e139
-.061
~«136
~.089
~2091
-e083
~e167
-e157
-ol44
- 025
~e109
-e129
~e15&

CPMEAN
«%4S
+434
«330
-278
+218
«238
« 094

~e028
311
<181
<025
«079
-.060
-s077
~a281
285
-o297
«e201
~+303
~+278

-e293

~-a207

~e303

-e 295

~a280

-+199

-.298

-e291

~e294

~e182

o292

-.271

~o270

~e341

o416

=305

-2506



TAP

BBNAPRPUN

AP

LY KT XU R F YN

CPOwEAN
-.1%9
o ba?
-,165
-, 184
- bb8
- 076
~o137
-.132
-u171
-o282
219
-o 181
-y 10%
-a00]
-o303
~e157
-.109

<091
-a032
<110
<007
o172
-, 049
-, 083
Y1)
-.121
-y P89
-.305%
-.330
o lbS
- 0TH
-.012
N0
«203
«177
<079
o194

CPMEAN
~-e157
-, 054
e l?t
- 208
.43}
-.052
4135
-.140
~o178
-.5583
-e22%
-.123
066
=040
~e391
-, 035
~.027

<188
o061
«173
117
227
«061
<058
+067

.43
410
- 460
o476
-e262
-.090

018
.aai
268
«159

o223

Tas
3R
36
40
41
LY
43
4
o5
o5
&7

75

TABLE 2 (Continued)

FLOATING NUCLEAR POVER PLANT SEPTEMBER 197S
1 BUILDING 1

WIND DIRECTION 1385

CPMEAN
-+083
—e24®
-~ 409
~ec73
-e331
-+331
-e331
=e2e3
-e140
-2 097
~e033

011
.112
<059
«088
~0h8
o184
-.708
-e423
-+675
=e355
e 054
=285
“o541
-s39%
-«310
-l
-et37
-ol24
-1
oOh2
b4 0
~e329
o219
« 006
- 037
39

WIND DIRECTION 135

CPMEAN
=071
~«351
-su35
-+309
=378
“s461
- 352
=e351
~«259
-+120

<042
o118
228
«202
o257
«265
o321
~s723
~e493
=+684

-e351
~-o 147
~s392
-e606
~<490
~e359
~e563
-.389

032
«631
«132
=508
=452
~e367
<024

- 060

«513

TAD
7
[£]
7
™
79
30
41
&2
83
84
85
"k
ar
an

109
110
111

TaP
75
1%
44
T8

BREAKWATER

CPMEAN
~e183
~el8i2
LTS LK
- 049
-e173
-sl72
~e163
s 0R0
~slbe
~s184
-e169
~el29
-e203
~ollx
-el72
~e145
-e249
-+ 289
-e207
-e 090
=200
o 18K
- 1n7
-elU8
=2 l8e
~e 008

«017
«087

-0,000
-e017
~«019

«065
- 004
~oQng
Ry L]

«052
- 026

TAP
112
113
114
118
il6
117
118
119
120
121
122
123
124
125
126
1e7
128
129
130
131
132
133
134
135
136
137
138
139
1s0
le}
142
144
145
146
147
148
149

BREAKWATER 1

CPMEAN
~olb2
-e225
-e311
~e133
~e25%
-.321
-.122
=030
~e113
~e327
~«126
s 249
-e385
~«111
-+ 096
-.267
~+515
~+486
~e546
~+324
-~ 045
~e473
~+582
-e367
«e607

+ 006

078

181

«153

201

«230

312

«280
-+ 080

«015

0145

107

TAP
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
138
136
137
138
139
140
141

142
144

145
146

147

148
149

CPMEAN
-.023
-e027

052
047
- 096
o048

<053
-.021
-2016
-s010

+067
~e026
-.019

«0ls

«130

«006

«107

o165

«221

«174
-e204
=266
=170
-.008

«026

«234
- 005
-el21

«206

«00s

«181

«085
-e070
o169
~e169
~s311
e 368

BUILDING 2

CPMEAN
«182
«l65
1066
«032

-+ 092
«012
0149
«109
«136
187
«196

~2053
~e040
<064
«229
121
«259
«313
«391
«396
~e321
-~ 409
~e224
<022
«064
«321
«062
«00s
«406
«233

«236
«284
«281
«245
267
«153
«057

TAP
150
151

153
154
155
156
157
158
189
160
161
162
163
164
16%
166
167
168
169
170
17
172
173
174
175
176
177
178
179
180
181
12
183
184
185
186

Tap
150
151
182
153
154
158
156
157
158
159
160
161

162
163
164
165
166
167
168
169
170
171

172
173
174
178
176
177

178
119
180

181

182

183

104

185
186

CPMEAN
193
«101
-e025
-+ 026
~+084
-~ 040
-e193
~e252

«320

o214
~e036

278

«093
-, D64
~ob51
~e335
266
-ol22
-210
~e470
-e393
o223
-.285
-e222
«.373
-.180
~e226
“el56
~e138
~e519
-e591
~e598
~bl0
“ul145
~s217
o212
-e363

CPMEAN
o162
«291
«275
282
o240
«261
135
+023
«378
«280
«098
«307
<158
+083

~e200
~e200
~2182
~-u072
“a146
“a231
~-e209
~+106
~e151
-2 147
~e212
~«103
~s1T&
-e119
-e122
~el71
-4 257
~-+250
~e219
~e206
-e322
~e202
~e376



CPHEAN
=194
-+095
~e273
-,419
-.858
-, 104
-.239
-,302
-,A72
-, 775
-e238
- 2h5
“e3an
-e3r0

~1.003
-o174
~e173

«004
- 086
-,054
-,033

282
~s118
-o 258
- 182
wolal
-.281
=274
- 260
~e136
- 276
o328
«,388
-a327
-.3%9
-, 658
-e353

CPME AN
=112

«024
~allh
-e126
-.1734
=025
=098
~e109
~«135
-.099
—elbs
~.086
-.094
~s04R
~.206
-.083
=055

«090
-.078

«097
-.029

«2R8

« 0566

«139

«081
~.063
~.191
~.182
~.180
=2 065
~ol43
=146
-,100

«019

« 045

04T
-,031

TABLE 2

76

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMRER 1975
BREAKWATER O BUILDING O

WIND DIRECTION 180

CPMEAN
=s341
o257
—ob48
-.177
-.283
=293
-e439
«s231
-e127
~e228
-.?32
~eZul
~e131
- 236
-s300
=405
-—.b72
-+933
-.952
=773
~4337
-«A33
-+850
574
~+303
-+521
-.971

«030
« 505
-S04
-sh32
-4l
~e343
~e399
«P2%
+300
~e 04l

WIND DIRECTION 18D

COMEAN
-+ 090
-ei128
-el26
~e180
~.169
-+169
~e242
~e152
~s043
~e121
~s111
~«100
-.011
s 064
-. 040
~«009

«090
-e521
“obh8
-e231

o174
-~ 0h2
~+395
~e316
-.122
-«259
-+384

«049

«269

<061
-.212
~.203
~e293
=166

«165

«298

«297

FaAP
7%
76
77
78
7%
L1y
ol
82
o3
-1 3
8s
a6
ur
LL]
ay
90
91
92
93
9%
95
L1
»?
»
w49
100
101
102
103
19e
105
1ue
1v7
1us
109
110
111

Tap
75
75
(a4
78
79
a0
81
n2
83
84
85
86
a7
88
89
%0
91
92
93
94
95
96
97
98
99
100
101
102
103
10s
105
106
107
198
109
110
111

CPMEAN
-a 155
«s151
~elb4
-.070
~s138
~al61
-elan
- 069
-e150
-el76
~e166
-elln
~al33
-e171
-sl74
-+130
-a231
-e231
~+205
-e1l15
-.189
-e191
o204
~ela
~elll
~eln2
~elisn
-el24
~e205
-e352
-—.t74
~.842
-e504
-s172
~-«170
-e106
-e230

TAP
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
13¢
137
138
149
140
181
142
1as
145
146
147
148
149

IHEAKWATER )

CPMEAN
- O8RS
~e 0492
-o0Yr
-e002
~e 043
-.101
-+ 0868
~-e08
-»101
-«l10
~s102
-e047
-e154
-+ 095
~e092
~e0060
-=166
-el79
~e156
-.052
-«ll4
-+ 145
-.164
~e 062
~e169
~ellé
- 098
- 010
-.09%
-a 096
-2 098
-013
~s117
-e107
-, 048
-e006
-+ 092

TAP
112
113
11s
115
116
117
118
119
120
121
122
123
126
125
12¢
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
a2
134
145
lag
147
148
149

CPMEAN
~-a307
~obédl
-e437
-o483
~e151
~al143
«.075
-e193
~e263
-e388
~e394
~eh75
~al79
-e203
~a134
~a343
-e330
~<400
~+380
~e709
~e215
-e219
-al72
o204
~e321
-+583
-s189
~e382

327
o432
os21
492
<491
«515
2556
«500
o457

RUILDING 1

CPMEAN
- 088
~.086
-+001
~.102
- 086
-s072

«0l0
~«078
~-e075
~-e077

001
-.100
-o124
-.122
~e024
~e219
«e135
~.121
~«025
- 074
~el30
~ol4l
-+ 050
~.133
~e154
~e236

<007
~-e136

«048
-e052

<026
-«055
-e052
~e041

«025
~e066

<010

Tap
150
151
152
153
154
158
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
i8s
186

TAP
150
151
1s2
153
154
158
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
17

172
173
174
175
176
177
178
119
1h0
181

182
183
1R4

185
186

CPMEAN
«270
«407
«351
362
«366
«%20
03b1l
212
«339
«385
449
100
+0H3
170

~e656
=368
-+215
-.075
~+153
-»532
~e298
~e102
-+153
-e130
-e272
-el24
~albn
~«129
-e12%
~.388
-.621
~s51a
~a337
-.117
-e197
-eb40
-e689

CPMEAN
~o044
«029
-e032
~2030
-.029
«029
~.06]
-«013
o127
.162
<061
152
«094
128
~-e176
~.084
~a062
«021
-« 062
~e126
~+061
«025
~«051
~+059
=v043
# 027
~e047
-« 050
-« 054
104
-+020
«018
-e009
o047
~e134
~«105
~el121



TAP

CBNORP LN

CPMEAN
-, 092
-,012
-, 167
=y301
=698
o034
-.128
- 1A%
et
-.582
118
-.158
LY 41
-,200
- 775

250
«19%
462
308
o865
«362
469
348
P Y]
«254
-.012
-.127
~s113
~s118
-,012
o136
~o1R4
-.Zhﬂ
- 177
-.123
- 006
-@3n

CPMEAN
-eh6S
-a520

«1.03R

~1.200
-, 498
*.‘32
- 4RR
- 268
o342
~s552
~.29%5
-,095%
-e328
~e239
=+9R5

«026
-.013

«293

«075

«253
- 065

+323
~.066
-+ 158
-s 002
=268
- 407
~.417
=366
- 258
o484
~.492
~.516
~.483
~oT46
~518
-e374

77

TABLE 2 (Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMBER 1975
1 BUILDING 2

WIND OIRECTION 180

CPMEAN
s34
-e 180
-.319
- o
- 152
~al3e
-e250
- 093
-a011
. 092
~2104
-.130
-s093
-2217
~elfi®
-e129
- £I%
-e707
-o729
-, A0R
-.012
-e463
-e 655
- 279
~-e253
~o379
“oTun

302
525
—adeh
-a357
~e335
~e243
-.317
473
32
o199

WIND DIRECTION 225

COMEAN
o699
~e326
~ob62¢
o292
=385
~e334
~e343
-.tl2
«s296
=e436
- 400
-e348
=296
- 477
=502
2546
~.522
~1.004
-872
-e611
~eT20
~1.011
~a643
-e509
~e532
-o§79
~s 772

#571
~e223

-.888
-e550
~e439
~oh47
~sT17

o402
~e502
~e296

TAP
5
1%
77
m
79
80
al
s2
83
13
85
"y
&7
R
%9
90

109
110
1

TApP
75
716
71
78
79
80
a1
2
a3
23
85
86
87
88
89
20
91
92
93
94
9s
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

BREAKWATER

CPMEAN
- 076
-e061
o064

«0l8
-+ 058
-e057
-a063

«N22
~e053
~e064
~e082
0.000
-e082
s8R
-e 037
-e011
~s 095
~a107
- 067

<023
~e040
o049
- 045

013
~-e076
~e0RT
“slls
-e051
~el74
s 203
-e236
-e163
272
s 0TR
~e102
s 039
~e153

TAP
112
113
114
11s
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
134
137
138
139
140
18}
142
144
145
164
la7
las
149

ANEAKWATER 0

CPMEAN
o313
-e318
~e336
-e214
-e325
-e332
=e310
“~e233
-e336
~e332
~e340
-s256
-e384
~e326
-e327
~e 246
~+383
.12
-e376
~s272
~e337
~e333
-« 355
-e261
~e354
-e330
~«318
=225
~a343
~s366
340
-~ 265
~s306
~2306
-~ 346
250
-e337

TAP
112
113
1le
118
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
13
132
133
134
135
136
137
138
139
140
141
142
144
1e5
14¢
147
148
149

CPMEAN
~185
-e217
o167
o249
-e072
-.083
o014
-+119
~ol47
-.186
-e127
-.237
-s074
-e107
~e037
-e270
~.212
-e217
- 142
=e256
- 097
-+090
-+083
-e133
-.223
=e39%
=.030
=222

«043
-e001
~.023

<084

122

«197

«333

<311

«263

RUILDING O

CPMFAN
-e335
“e334
o266
-e318
~e253
-e267
=193
~.292
-e305
~e.328
=244
~e317
~e364
-.363
-e277
-.403
-+393
—e420
o415
~e610
=e335
-o339
=+250
~e429
-e460
-a542
-.220
~e547
=+056

059

« 065

278

«227

o270

«365

332

<423

TAP
150

152
153
154
158
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
174
177
178
1719
180
18}
1a2
183
1”6
i8s
186

TAp
150
151
152
153
1S4
155
156
157
158
189
160
161
162
163
ifa
165
166
167
168
169
170
171
172
173
174
175
178
177
178
179
Y11
181
182
183
184
185
186

CPMEAN
-+ 090
«138
<149
«205
«250
«329
«271
«215
546
«617
«543
«556
*554
chd 0
~«558
~=156
~e056
«052
-.014
-.438
-.099
«058
«001
=006
~e047
<042
-.013
«003
<004
<047
-e169
=025
002
«038
~.035
-.280
-390

CPMEAN
o047
<084
«151
«201
«245
«340
+311
«377
«264
<350
<309
«359
«331
«386
«333
0244
«193
«221
«039
«3838
«307
297
153
«029
325
«323
«191
.128
~2031
«S517
«401
614
«372
~e228
=363
~.413
=540



g
»
v

OBNARPIWN»-

Tap

CPNEAN
-, 409
-.bl6
-,801

=] 0R4
-abbbh
~e2%51
~e392
-.230
«o3l1
~e376
- 246
-, 084
- 291
-a209
«.715

0163
-.029
188
=045

o144
~o068

222
-,43
=s073

«063
- 277
-y 3u0
~.337
-.272
-e167
-.290
-a287
o354
-.317
-o382
160
~¢353

CPME AN
- 596
~,6R3

=1.17&
-e731
-o377
-.369
~o 154
~e191
269
~+533
~e167
- 052
=270
-o177
=844

«300
o191
«366
o148
329
«002
«415
«01l8
=.051
+080
~a334
-.b17
~e361
~e338
~.184
~+339
=334
-, 388
-e350
~.58R
-4 378
-.332

TAP
34
kL
&0
L3
42
43
LY
45
ah
7
4R
49
EL
s1
32
S3
56
55
56
57

L
An
51
&2
A3
L)
L]
AR
&7
AR
59
70
71
7?2
73
T

TABLE 2

78

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMBER 1975
1 BUILDING 1

WIND DIRECTION 225

CPMEAN
- 395
-e274
-ed95
-e253
-e290
~+239
-+260
-+360
~a 4R
-e255
-.2183
-e204
~e145
~e29%
~e3b5
-.418

«017
-e812
-.618
~eh26
-.528
-a690
-o423
~e346
~sblt
=764
~aB643

422
~ob02
~a530
~.360
-+351
-+ 399
-e542

«3356
-e381
-s129

WIND DIRECTION 22%

CP¥EAN
~.438
-e261
~o524
~s218
~«306
~e 254
-.312
-.373
-e266
-.199
-.262
~e280
224
~+344
~+352
-.371
~«398
-+843
-«738
~e510
~e632
~-s813
-e459
-e383
~e426
-777
~-u672

«601
-.155
~e697
~+370
-e399
- 399
~o648

«454
o b4S
~«194

TAP
75
76
7
78
79
80
ul
82
A3
-1
8s
a6
47
AR
8y
90
9
92
93
96
95
96
w7
i
%9

100
191
102
103
106
105
106
107
104
109
119
111

TAP
7%
76
77
78
79
80
81
b2
a3
84
L]
856
87
8A8
B89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
104
107
108
109
116
311

BREAKWATER

CPMEAN
~e236
o202
-e255
-e129
ErY-{ 1]
=259
~e230
~el166
~e255
-e279
o266
-a202
-«317
-e201
-e277
-.212
-v331
~e280
~e319
-.203
o277
~e305
-.321
-e201
~e27%
-u175
-alo?
~e 086
-'20h
~e233
-e250
~alv3
-s316
-s156
-el136
o064
-elbf

TAP
112
113
114
118
il6
117
118
119
120
121
122
123
124
125
124
127
123
129
130
13
132
133
13«
135
136
137
138
139
140
141
142
144
145
1a8
147
148
149

AREAKWATER 1

CPMEAN
“a543
-e527
-obini
=399
-+513
~es&0R
“eb43
~e330
o400
~e333
-e303
~.281
~e268
~e2044
~.125
- 266
-.320
~e321
-«30S

003
~«073
~el21
-.180
~.070
~elbs
~e260
-e252
~e153

-e265
-e276
«e260
-e179
~e252
~e244
-e241
~o 145
-e245

TAR
112
113
l1s
115
1le
117
118
i1l9
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
146
145
146
147
148
149

CPMEAN
234
-.288
-e221
~e324
-«135
~e125
=050
-.152
-e155
2162
-.096
‘0257
~e206
-e206
-s109
~.228
-e252
-+310
=268
-oe498
-e333
-.313
-276
~e261
- 286
-e376
-e222
-et72
-e290
=290
-a156
~a196
-e227
~.205
-el72
~e243

«230

RUILDING 2

CPME AN
~«254
-e255
~+15%
~«235
o226
-e215
-e131
~e238
-e249
-e249
~e149
-a229
~e265
- 268
-e189
- 295
-e306
-e317
~«305
-.h77
-e417
-a 409
-s %09
-e321
~-e339
~e354
-.200
473

«040
«123
<150
0341
«275
«315
«402
«382
<480

TAP
150
151
152
153
154
155
156
157
158
159
160
161
is2
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

Tap
150
151
152
153
154
158
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

172
173
174
175
176
177
178
179
180
181

182
183
184

188
186

CPHEAN
~+185
~e125
-+135
~e170
-e234
o248
~e296

315
«126
«223
«253
«253
2208
«366
365
«258
«214
«235
«081
214
138
<146
2016
~e075
«161
189
«079
«029
-.059
<365
«249
«267
196
~-.203
~e308
-o288
“-e45]

CPMEAN
+045
«147
219
253
«291
381
«366
546
«309
«394
398
423
«392
%92
«475
«394
«351
«368
«181
ebél
«385
»391
276
«120
«377
«401
309
« 249
«081
507
«45%
433
«409

-s219

~s203

~s312
~e44B



Tap

OBINORS LN

TapP

VONONSOWN -

CPMEAN
=.A01
o620
-.751
-, 792
=810
-.670
-.814
=,793
«,R09
=.657
-,609
=.639
34
-+535%
=.617
-e612
-e752
-.623
-.537
~o549
o478
-.161
=358
=300
=.189
-e?95
«e393
=e334
257
-e111
=255
-e227
-.720
-e133
-e?252
-o25¢
=415

CPMEAN
-aTHe
o624
-.732
-o.R04
=o.R87
~e691
-.748
=796
-.849
-.698
-e604
-.628
-.634
-.54A
-.521
-e680
=877
~e639
-.492
-.499
=.43A8
~e164
=e33R
-e332
-.211
~e325
-.385
=336
-,270
-.141
=«258
-.238
-e240
-.167
~e271
=283
=420

Tap
LL ]
39
40

.2
43
4
45
LY.
a7
4R
-9
|0
a1
S2
53
54

56
s7
S8
S9
60
~1
Y4
X}
LY}
45
6K
w7
&4
L]
T0
71
72
73
Te

Tap

39
40
41
4?
43
'Y
1.
“6
A7

49
50

s52
53
Se
55
56
57
L]
59
60
61
62
63
64

66
67
&8
69
70
7
72

74

TABLE 2

79

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMRER 1975
BREAKWATER 0 BUILDING O

wiMD OIRECTION 270

CPMEAN
~e325
et 04
~¢365
-o202
-elhS
-e270
~e23R
o2
-olb0
~e 268
-.217
~e190
-.090
~e2058
-e199
-.208
-.116
-oST4
-.128
- 066
=506
~.al?
-e265
o346
-.306
-.400
-.356
~.164
-e34S
o299
=.236
-.215
=.199
-.384
-e242
-e265
=ellé

TAP
75
16
124
74
79
80
81
82
83
B4
85
a6
ur
88
89
90
9l
92
93
94
95
96
w7
93
vy

100

101

102

103

104

10%

106

107

108

109

110
111

wIND DIKECTION 270

CPMEAN
=~¢355
-+383
=-.350
-.307
~e206
~.264
-.238
~e348
-.182
=250
-.230
-.212
-.l122
~.212
-.209
-.218
-.133
-.615
-.083
-.145
-¢591
-.400
-.264
-+368
-¢356
-.407
-.328
-.112
-.479
-<304
~+250
~.278
~.254
-e451
-.237
-¢395
-.181

TAP
7%
16
7
L]
79
80
nl
a2
83
34
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

CPMEAN
T4y
-e739
.72
~.616
=727
k56
-eT72
=563
=e359
-e296
-e224
~e203
=s12%
-el79
-«099
-e2l2
=277
-.158
~el34

«075
-2 095
~e 040
-el04
-e052
~e 007
=137
~elal
~e061
~olad
-el3s
“el26
=«049
~el34
-e133
-s136
-eNbA
~el133

Tap
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
13R
139
140
181
142
144
145
146
147
148
149

AREAKWATER 0O

CPMEAN
-eR04
-.808
~e587
-e652
-.788
-.538
-.817
~e626
o456
-¢353
-e281
~e251
~e189
~e233
~e152
=e255
=+335
~e214
=el71

<014
-e157
-e132
-e153
-«103
-e156
-+190
-+190
-e111
~s1938
~el79
-.179
=100
~s192
~.188
~«185
-ell2
-el95

TaAP
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
lee
129
130
131
132
133
134
135
136
137
138
139
140
141
142
144
145
146
147
148
149

CPMEAN
~e118
-e117
o044
-.129
=120
~e123
-«039
-elll
~e098
=100
~e036
=~ell19
-e218
~elve
-+085
~e163
~e153
~e163
=097
-e194
~e346
~e332
~e2TH
~-e213
~e18s
-e180
-e232
~e349
~ell9
-ol48
-e021
-+133
-.178
=235
~+258
-e535
~s609

BUILDING 1

CPMEAN
-e173
-e1l70
=091
~s188
-.179
-e17%
~e096
-e180
~«165
-e167
-.093
~el81
~e274
-e267
-e139
-e224
=e205
~e206
-.133
-e226
-390
~.368
-e332
-.273
=240
~e224
-.286
-e420
-.174
~e214
-.082
~el79
~e249
~e301
-e269
-e470
~e914

Tap
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

TAP
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
158
169
170
171
172
173
174
178
176
177
178
179
180
181
182
183
184
185
186

CPMEAN
-e075
-o.011
-elil
~ol34
-.183
-«201
o489
=592
=503
-e572
=«660
o467
~e675
-+518

«560
«620
«608
«607
«465
«531
«566
«573
° 486
«382
«411
«515
66
«437
«239
«398
«400
o049
<284
-+150
-e152
~e289
-e274

CPMEAN
-e153
-e106
-.220
—e244
~e298
-.280
=506
~eB840
-.521
=e646
~eB843
~.503
~e748
-+658

«S527
«594
«586
«590
«4460
«546
«572
«590
o494
<384
o412
«507
«449
«432
«218
«430
«403
«086
«315
-.200
-+200
~e321
=301



-t
»
v

OCONPRSWN -

TAP

OONONIWN -

CPMEAN
=.888
-\669
-,721
-.733
=778
=714
=oA37
~. 787
=780
-,658
=.51%
-h2?
-e629
=566
-.630
=-,603
=777
-.631
=548
-,589
=511
-.220
-,373
-e296
206
=315
—oull
=362
-, 2Re
-e139
-,25%
-e23?
=231
~.148
-e236
~.251
-.433

CPMEAN
- T9R
o641
=177
-.830
o940
-+505
.66
-hTa
-,698
-obl7
-.358
-o4ll
-.429
- 287
-.220
~o524
-.461
-.328
-+330
-.209
-«255
-.032
-e241
-l 286
-e142
-.212
-,280
-.258
=244
-.107
~e225
=216
-e214
-.132
~.273
-262
=312

TAP

kL
AN
a1
“2
43
a8
“5
&%
[Y4
4R
49
|0
51
52

54
s
56
57
%8
59
60
61
62
63
1]
65
66
87
“8
69
70
71
12
73
74

TABLE 2

80

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMBER 1975
WIND OIRECTION 270

CPNFAN
~¢335
«.401
=365
-+309
~e192
-.252
~e237
-e822
“e191
-s237
-e217
-e205
~«113
-s20u3
~2200
-.22%
“sl4l
-e508
~2263
-e110
~on72
~e3R1
- 265
«+331
“e2hé
~e®07
-oldu
-e275
=345
o200
-e730
-.267
-e23%
-sbBHU
-2338
- 2RB
~s13€

TAP
15
T
144
kL
79
30
a8l
H2
83
84
a5
1.3
87
LY
a9
90
91
92
93
9%
95
36
97
v
99
100
1ul
102
103
104
105
106
107
108
1u9
110
111

wIND DIWECTION 270

CPrEAN
~e222
-+2h5
=250
=215
-e117
-.211
-+193
~e265
~+053
-.238
-.200
-.182
-.087
=175
-«181
~.190
~e097
~e666

2082
=277
-.521
-+398
-+251
~«360
-+387
-«335
~eléd

«036
~+506
-e302
-.237
~e241
~.182
~e363
~e063
-e490
-a128

Tae
5
16
17
74
19
80
al
(T4
83
84
85
a6
87
88
a9
90
31
92
93
9%
95
%6
97
94
99
100
101
102
103
104
105
106
107
108
109
110
111

BREAKWATER

CPMEAN
-. Q94
-e663
=e309
-+ 875
~«630
-e350
-«996
=e35A
-e368
-e293
-e304
~e?92
~e219
~elhYy
-el70
-e2K7
-e351
~e228
-a272

«077
-e2040
-sltid
176
-el5%
-el84
~el60
-e153
=073
—elHb
~elt8
~elbé
-~ NEQ
~e190
-e153
~el49
-e070
-e172

PREAKWATER

CPMF AN
~e622
~e545
=e291
~o.439
~abYl
~e277
-.560
=e307
~e205
~e173
=.125%
-+119
-.058
~e102
-+033
~el3é
~e207
~e179
~e12%

.110
-. 082
-~ 079
~+097
-.030
~-+086
~+138
-+133
-2 045
-+138
~«130
~el28
~e061
~e140
~e135
-.128
~e036
~s125

0 SUILDING 2

TAP
112
113
114
115
1le
117
118
119
120
121
122
123
124
12
126
127
128
129
130
13
132
133
134
135
136
137
13r
139
140
lal
162
los
145
146
147
148
149

1

TAP
112
113
11s
115
116
17
118
119
1z0
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
164
145
146
147
la8
149

CPMEAN
-e 155
-e155
~e 065
-.185
~e153
~e150
-s 009
“e169
-s152
154
-e079
-.l72
=214
-+206
-.113
-e208
~.187
-e198
-+130
—a246
-2398
-e396
-e260
-e266
~e224
-.160
-2265
-e330
~-ol21
~ol67
-«027
-.128
=187
~e253
~-e303
=565
~e595

ARUILDING 1

CPMEAN
-s122
~s126
-e034
~el134
-s130
~a121
-.023
~elle
-e119
-e120
-.037
~+129
=213
~-.181
-«065
~e162
-e159
~+157
~.072
-el72
-.272
~a242
~e166
-.196
-«184
-.190
-s181
-«323
~el40
-a161
~s046
-e132
-.187
-e219
~.170
~+316
=507

TAP
150
151
152
153
154
155
156
157
15a8
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

TAP
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

CPMEAN
-.083
~.019
-e.107
~eltb
=s192
'.213
2506
-e593
~e530
-+558
-«616
-e481
=650
=.483

«526
«599
618
«658
<599
<487
555
617
«595
«553
404
«531
«530
«53S
<392
«352
«375
=023
«273
~e136
-«014
-e299
-+302

CPMEAN
-e113
~«053
~elal
~e170
~«184
~e124
-e247
~e407
-e137
-2290
-<819
~o142
-e358
-e646

+568
«603
-587
«593
<481
+ 445
«484
512
422
«305
«401
«506
«461
«421
0243
«206
«328
<061
<286
~e090
- 004
-e125
-o046



Tap

OB NOBRPUN-

[l
-}

Tap

BBNONP N

CPMEAN
- b2
o685
- 743
e 2%
-, 777
-, 404
-, 703
-660
- 875
-, 480
-, 298
b1l
-433
333
-.369
- b74
-,409
-.428
o351
-e293
-,277
-84
o226
-.22%
~e111
-e238
o308
284
-e2ls
-s109
-a231
-e200
-,205
-,129
.25
267
~e325%

CPMEAN
-, 751
-.603
-, 721
-y Th)
~-,R01Y
3o
-sSad
- G4
-.531
=304
-a200
“4269
-o299
-.174
-s143
-o399
-.309
-.210
“o267
-.132
-.188

«009
~.184
~a225
-, 094
-e173
- P29
~,20%
~.185%
‘0059
«a 153
-a 154
~.164
-.083
-,212
- 205
~e251

TAP
38
33
L1
6]
42
43
‘b
45
o6
47
AR
&<
a0
&1
S2
S3
ne
55

57
sa
50
LUl
61

42
&3
Y
6%
ah
[-34
6a
#9
T0
71
712

Ts

TAR
kL
34
40
al
42
«3
44
45
46
47
4R
&9
56
S1
se
53
54
&S
56
57
S3
59
60
&1
62
63

TABLE 2

81

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMBER 1975
WIND DIRECTION 270

CPMEAN
~e227
-.291
-e255
~e223
=134
-.219
-« 196
~.289
=elltb
~.208
-.183
~.178
- 091
-.1l8%
=+166
-+208
-.126
=576

049
-137
-.112
~.388
-e230
-.327
-. 2498
—-e269
~e1b3
~.021
-.b37
=275
~. 208
-e230
-al6m
o329
~elue
=357
=117

TAP
75
76
17
T4
79
80
L3}
a2
u3
(13
As
LTS
87
BR
a9
90
91
32
93
9
95
9%
a7
LT
94

100
101
102
163
104
10%
1ue
107
104
109
110
111

wIND DIRFCTION 270

CPMEAN
=138
-204
=-2202
~.163
-.083
~e160
-151
=218
~.015
~el7H
~e147
-e135
-.h42
~a134
-e131
-.148
-.058
-e577

104
~e241
=+533
~«318
=«192
~2297
~e308
-e262
- 093

+ 045
~.493
o241
-.181
-e207
~+165
-e315
=050
-e453
-+ 098

TAP
I4)
76
17
8
79
1]
3]
B2
3
e
s
86
87
88
89
90
91
92
93
94
95
96
o7
98
99
100
101
102
103
106
108
106
107
108
109
110
111

BREAKWATER

CPMEAN
~sAD2
-abgl
-e239
- 595
-o380
245
-s523
-e216
~e230
-.218
-2205
-el?3
~a145
~e191
=ele5
~e155
-e236
-e179
«e185
~e016
~a15%
-v131
~«151
-efltsl
~slag
-a140
-e134
o049
~el4b
-ela]
~e139
-390
-e152
-el129
-al2é
-af43
~+135

AREAKWATER 2 RUILDING 1

CPMFan
~s5586
~a398
«~a207
=360
-e384
~o182
~ed69
~el193
-e121
~e124
~a084
~«096
-e 047
~e081
~o 044
~e106
-e169
~elal
~o120

«072
-+087
-s078
~«093
-e 027
- 088
-elll
-e112
~a024
-ell2
~«101
~e101
~e018
~«118
-e107
~s104
~+015
~e 097

1 BUILDING 2

YAP
112
113
114
115
ti6
117
114
119
120
121
122
123
124
125
126
127
12¥
129
130
131
132
133
134
13%
136
137
138
139
140
161
142
164
148
146
147
169
149

TAP
112
113
114
11s
116
117
118
119
120
121
122
123
124
12s
126
127
128
129
130
131

132
133
134
138
136
137
138
139
140
isl

142
lag

148
146
147
148
149

CPMEAN
-.133
~e136
-o 052
~e152
-el29
-e12%
~e042
=el34
~el34
~e134
~a052
-elé3
-e148
-s172
-e076
-e161
-e163
-e177
-.099
-«201
-e 297
-285
-o200
-e210
- 187
-e139
~e169
250
-e034
-.123

«009
-e054
~ella
~o154
-2140
~o34R
-ok30

CPMF AN
-.091
~.092
~a010
-.110
~-.104
~e106
“olla
-«098
-+ 093
-«091
~e013
-.104
~s163
~e147
- 042
~e138
~.131
-.129
«e051
~olbf
~e243
-212
-.148
-«155
~elbé
-.152
~olba
- 266
~+115
~e127
~.023
=+118
~elb2
~s178
-e128
~e263
-e813

TAP
150
151
152
153
154
155
156
157
158
159
160
181
162
183
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

TaP
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

172
173
174
175
176
177
178
179
180
181

182
183
184

185
186

CPMEAN
“~+042
«029
- 035
~s 087
~e USY
- 034
-2 269
-s400
o254
-+409
=595
229
-e 65
~abb]
«573
+640
ebél
«677
514
+433
«503
«569
«530
80
«has
«554
«540
«527
«350
«287
«334
128
«334
-+0R6
- 036
-«133
-e102

CPMEAN
LT L
«-+030
~e125
~e139
-el08
~s 084
~+193
-+ 287
-+ 095
~-e196
s Thé
-e089
-.271
-e582

541
«594
+596
«594
«456
«374
b0
284
«390
277
«361
« 466
I
«385
«223
130
«238
«051
o242

-~ 067
-.008
-+ 089
~+006



-t
»
b

OPNAPR S WUN-

Tap

GBNGRS N

CPMEAN
-.838
e
-, 154
- 741
- 777
=356
-e807
-,573
-e570
~.378
=222
«e295
~a327
-.213
~.219
-84
- 255
-.316
-.2R7
-.178
-.193

+008
-,19R
-e210
079
=210
-.287
-.219
-, 158
-, 049
=271
-,170
. 180
-.110
-e254
-,228
-e285

CPMEAN
- KOS
- 635
~.726
- 752
- 855
-, A83
-, 650
-637
-o 655
~od3s
-.263
-.360
-.330
-.250
-.212
-, 4R4
~-+393
-e302
~e302
-.191
~.240
-,007
- 227
-e272
-.129
-.203
-.267
.26l
~e223
~.089
-e206
~o194
o205
-.111
-,253
-,248
-, 290

82

TABLE 2 (Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMBER 1975

WIND OIRECTION 270

CPMEAN
~e163
-e262
-2221
~olaR
=.115
-e205
-e173
-eP4R
-s077
~s191
-+ 158
. 154
- 074
~.1581
=.l09
~e 126
~«110
-2596

109
~.180
~e555
-2 366
o204
-2307
~e303
-.252
~s113

o0&l
491
=270
e lnR
~+223
- 109
-e309
~e053
2398
-e110

winD DINECTION 270

CPMEAN
-a143
240
~e239
-.204
-.109
o lys
-«189
-aPht
~e034
-.223
-.,188
-e174
-.071
-2162
-e162
-.181
-.080
-e634

«104
-e239
=«598
~.38n
-.233
-+351
-e327
~+285
~.129

+0a8
=e547
~.280
~«219
-.249
~s 186
-s357
~e067
- 499
-e139

TAP
15
76
17
78
79
a0
[ 3}
a2
33
[ T3
as
L]
87
88
89
90
91
92
923
94
95
s
v?
b
99

100

101

102

103

10s

10%

10A

107

108

1¢9

110

111

TAR
IA-3
T
7
1]
7%
.14
Al
ne
43
-23
3]
36
87
L1
39
90
91
92
93
94
95
96
97
98
99
100
101}
102
103
10s
105
106
107
108
109
119
i

BREAKWATER 2 BUILDING 2

CPMEAN
~e728
~s366
~e214
-e507
~e337
-+211
-+513
-+ 1565
-e202
-e192
=173
-olb?
-e123
-aln2
-el22
~aldé
-e213
~el62
~e155
-+ 006
-s137
-s111
~-sle?
L)
~el2%
-e120
-e11%
-o 036
-e137
~«130
~el27
=092
~el150
-e112
-e103
~e030
~el23

TAp
112
113
114
118
116
117
118
119
120
121
122
123
126
125
126
127
128
129
130
131
132
133
134
138
136
137
138
139
140
1s1
142
les
145
186
le7
148
149

AREAKWATER 3

CPMFaN
=621
~e502
~e257
-eb07
~ohBT
o242
-o 522
~e296
~el67
- 146
~e 096
-.118
-2 062
-+ 086
-+ 036
~.138
-e203
~e173
-.137

«042
~.092
-~ 087
-e107
- 039
~«103
~elal
~elal
-+ 055
-«150
-«130
-«131
-e046
~elé44
~e134
~el3a
=eN42
~a131

TAP
112
113
1ls
118
116
117
118
119
126
121
122
123
124
128
126
127
128
129
13¢0
131
132
133
134
138
136
137
134
13%
140
141
142
144
148
146
147
148
149

CPMEAN
-e117
~s123
- 046
-s148
~e106
~e106
-.029
-a122
=115
=117
-a043
~el460
-e172
~a154
. 062
~el67
o148
-+ 166
-+093
«s195
270
~-e252
-~ 182
~a192
~elbe
-.108
~-.138
~e196
~s077
-u 097

«012
-o065
~e101
-.132
~e102
-e270
-+338

BUILDING 1

CPMEAN
~e123
~»125
-~ 039
~e140
~o131
-e131
-2 034
-e122
-a121
~al26
~e045
-.138
~e209
~-e184
-e073
174
~-2162
~e164
-.080
-« 180
-.276
=240
-e161
~e202
~e184
~191
~«179
~e323
~el41
-e171
=.053
~e 140
~e193
-e220
~e173
~+326
-e527

TaP
150
151
152
1583
154
155
156
157
158
159
160
161
162
163
104
165
166
167
168
169
170
m
172
173
174
175
176
177
178
179
18n
181
182
183
18as
18s
186

TAP
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

CPMEAN
=034
«032
o045
-, 055
~a064
-s028
- 220
-.303
-a136
-289
~«573
-.121
=341
-obd2
«540
«622
«639
«674
«595
«402
T4
«538
«482
«376
420
«518
«451
+56R
«294
«230
«296
«084
«295
-s 060
~a021
- 069
~+036

CPMEAN
~ella
=061
~e156
-e172
-.181
-e123
~+260
~abl2
-.138
~e296
-.808
“s146
-e376
~-a637

«561
«621
«615
«613
«4T7
«452
«508
544
<459
+338
422
525
«AT7
448
«254
<185
«278
«081
«288
-~ 089
~e 006
-e119
~+036
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CPuF AN
- 756
.07
-.812
= AYD

-1.077
=504
- 6A3
=664
-o667
-.201
-394
- 807
-, 430
-.171
-.100
=3R4
=332
-.140
-.180
-,060
-.09R

LYY
=139
'a‘°7
=064
-.229
-e300
o247
=-.22?
~ell19
—e260
-e221
-o196&
-.178
'0352
-, 294
~e337

CPMF AN
=716
=o5HA
o700
=oT4b
=.fa?
-.477
o631
=619
634
=378
=315
=361
-+37%
=~e232
-e177
=453
-e377
~.278
~e276
~.164
-e211

«013

-.19%
=227
~+091
-.161
-.238
=208
~e191
- 056
~o167
-sl6?
- 157
-.079
-.215
-.202
~e263

TapP
R
3%
an
41
42
a3
LY
o5
48
47
48
9
S0
S1
52
53
54
5%
54
57
SB
59
60
61
62
63
(1)
&5
66
&7
68
&9
70
71
12
73
T

83

TABLE 2 (Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMRER 197S

wIND DIRECTION 270

CPMEAN
- ?99
~a295
-e252
-e219
- 035
-.227
~e158
=213
-ellS
-.215
-, 189
-e19a
-.117
-el62
-e215
-~ 220
~e159
- 760

«040
-.289
-+702
«.530
- 246
=379
-e5n2
-e522
-+ 056

el9n
-s635
- Ive
EPYA.1.Y
=251
~s 188
-a 357
- 197
-.396
-e137

wIND DIRECTION 270

Comean
=el8l
-e224&
~.204
~s169
-e073
~s 164
~.139
=217
-.025
-.187
~el44
~e126
=039
-.134
-e125%
~e 142
=053
-e597

«114

-.216
~+532
-+330
-«191
-.288
-.310
-.284
-.108

«058

572
-o241
-.172
~.209
-.161
=352
~e034
-e453
=099

99
1v0
101
102
103
104
108
1u6
107
108
109
110
111

TAP
7%
Te
77
78
7%
80
81
ué
83
L 13
85
86
a8t
88
89
90
91
92
93
9a
95
9h
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

BREAKWATER 3 AUILOING 2

CPMEAN
826
~eb3l
-e253
-e620
“sbUfs
~e257
-s655
~e239
-a?52
-e230
-.218
-e190
-el70
-e295
-e156
«s RS
-e202
~e195
~+197
-+033
“ol7e
~albé
“elol
-y 139
~s 166
-e151
“elots
-2 005
L L
~slbn
-e151
-e073
-el75
- len
-e135
- 0h2
-el15D

BREAKWATER & RUILHING 1

CPMEAN
-e607
=546
~e312
~ah0T
=517
~+305
~.518
~+330
~a239
~e172
-+108
-+097
-~ 054
~s078
~.012
-«lle
~«198
~sl49
-.087

«128

~s 048
-e041
~e 067

«002

-e065
~«103
~e103
-e022
~ollR
~e 096
~e096
~s016
“s123
~«100
- 096
-s012
~e104

TAP
112
113
1le
1158
116
117
118
119
120
121
122
123
124
12%
126
127
124
129
130
131
132
133
13s
135
136
137
138
139
140
l1a1
142
164
145
146
147
18R
149

TAP
112
113
1ls
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
1356
136
137
138
139
140
1s1
142
144
145
146
147
148
149

CPMEAN
=s148
-ola?
.. 068
-ol74
-e140
-el3s
-+05R
-a157
-el07
-e148
-o070
-a168
-e203
-.182
-e00
-s180
-e175
-.192
-115
~o224
-e310
-.289
-o206
-e232
-e200
-e150
-.183
-e271
“e110
-.138
-.007
- 081
-e135
~e178
-o 168
o387
-eb69

CPMEAN
~e.039
-.083
-+003
=olls
-.091
~.090
o003
-+098
-« 084
=.084
-e006
~»107
“.171
~el49
-e 040
~e145
-e125
~a123
-s 0486
-e152
~e245
~.221
~e151
~a172
-e109
-.140
-e151
-e299
-2 096
~elle
-e012
~el10
~el43
-e177
=139
-a294
~e453

TAP
150
151
152
153
154
158
156
157
1SR
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
17s
175
176
177
178
179
180
181
182
183
184
185
186

Tap
150
151
152
153
15
155
154
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
17&
179
180
181
182
183
184
185
186

CPMEAN
-e050
«019
-< 049
~+059
-e072
~o 057
-e314
—otbl
=270
~+432
-.635
“e246
-, 480
-o 489
+S54
«630
«636
«66S
«599
obal
«Sla
«581
537
<454
486
«Seé
o522
«506
0329
«311
«345
127
«345
«.095
o047
—lbé
-e101

CPMEAN
~+070
-«019
-.119
-el27
~s141
-+9091
-+228
~e352
-e107
~.258
~e 779
-e115
=333
-+588

«556
«620
«624
«623
«486
e452
«502
«S4e
«561
«367
417
«517
«471
«459
«291
193
«287
«097
«296

o064
«003
~.090
~.010
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OBNORE N~

-4
»
°

OBAPANS WA

COMEAN
-oBRI7
o626
.71
-o600
-, 722
-ohlll
-o655
-e61R
~ohle
~eb53
o249
-.339
-o381
-.283
~o320
-abaS
-.415
~ohld
-o342
-e2R0
-o263
-e 036
-e213
-elan
-a0na
~eloH
o278
-.207
-e178
- 075
-.200
~s1589
o145
-e 092
o214
-o202
-e20%

CPMEAN
o810
- T35

«1.353
~4933
-+633
~o677
- 254
=198
~.185
-2 405
-.604
—o240
-.212
-o048
-.27R
~.538
~e459
-e430
~.578
~.509
=508
=.381
-.513
—-ah79
—.bls
=+4R3
-.559
- 760
-.56S
=329
~e453
~.423
~.413
o304
~e825
~e157
435

TapP
3k
30
on
L3
“?
43
Yy
o5
oh
AT
&R
49
59
L3
52
53
LYY
55
1.3
57
L1}
56
&0
#1
6?
o3
[
L1
1Y
&7
nA
L)
7
71

73
Te

Tap
kL]
39
A0
L3
42
-3
7Y
A5
LY.
47
48
a9
50
51
52
53
54
55
56
s7
SR
59
60
61
62
63
64
L
66
67
68
&9
70
71
T2
73
T4

TABLE 2

84

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMRER 1975
AREAKWATER 4 RUILDING 2

WIND DIRECTION 270

CPMEAN
-e 145
~u 250
=.211
=.186
~.106
-2 190
=156
-e244
-, B85S
-e169
-e 136
-.13%
-.059
-.159
=e125
~.161
-. 82
-.509

«U48
=105
-, 465
-.313
=177
-o 269
-.24]
-e231
~.l00
~.033
-o 389
-e232
~.160
~e191
-s135
299
-+100
.29
-279

104
10%
lvo
107
108
109
110
111

WIND DIRECTION 315

CPMEAN
-.151
-2396
e 050
o809
~e158
«+506
- 374
~sull

<316
~e452
~e394
-+372
~e26%
~+393
-e393
~e389
~.231
-e950
-o&T7
~1.008
~e703
-e607
“649
-.T05
-o221

«145
~e565
=637
=392
-e k69
-ok00
-.552
“.149

344
-ah43
-o425
~.285

111

CPMEAN
~o T80
-e 397
-e 208
~aSas
-e361
-e 209
576
-s183
-e 205
-« 182
~e169
“sle7
-e12%
- 156
-e1l10
~el43
o216
-eleb
~olél
0,000
-sl20
- 094
~slle
=-e 155
-el20
~ell0
~e101
~e02%
-«125
-+112
-e104
«s033
-e130
~el0C
-s090
-e017
-+113

TAp
112
113
11s
118
114
117
118
119
120
121
122
123
12s
12%
126
127
128
129
130
131
132
133
134
135
136
137
138
139
180
l1e1
142
144
145
146
107
148
149

ARFAKWATER 0o

CPNEAN
obal
«336
o194
«529
«372
«269
«»17
ot ]
264
131
212

~el46
«437
« 204
«312
~e315
~NT6
o476
-e036
«435
<086
+005
<068
o140
«036
-e270
~e299
-e221
~a3l4
-e308
««315
-s221
-e311
264
~e281
~e210
~e302

TAP
112
113
114
115
1le
117
11A
119
120
121
122
123
124
125
126
127
128
12%
130
131
132
133
134
13%
136
137
138
139
140
141
142
144
148
146
147
148
149

CPMEAN
102
~+100
-.025%
-el2%
~e 092
-.087
~s014
-a110
-.098
-« 098
-«025
~e119
~+151
-e13%
~e032
-e136
~al26
~e135
~2073
-e175
-e?61
e 247
-e172
~“s136
=e152
=+095
“al40
-.221
- 066
-e093

«031
o048
-.095
-e137
-.128
-.339
~otll

BUILDING O

CPMEAN
-e294
-e298
-.210
-+30S
~e269
-.278
-e203
=295
-+287
-e291
~e206
=295
-377
-«350
~:254
~+329
-e320
=-«338
~.262
~e371
=457
~.428
~e372
~o418
-+365
-.327
«+273
~s184
~e369
=4S
-.251
o344
~e346
-e355
-e257
~e344
~e310

Tap
150
151
152
183
154
15%
156
157
158
159
160
1461
162
163
164
165
166
167
168
169
170
1mn
172
173
174
178
176
177
178
1719
180
181
182
183
184
188
186

TAP
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

172
173
174
175
176
177
178
179
180
181

182
183
1R4
185
186

CPMEAN
=011
«054
-s017
-.028
s 042
-.027
-e261
-e382
-e251
-.389
=571
-e221
o437
-e$31
«549
«633
«656
«679
«613
« 440
«536
<588
«537
866
b
<551
«533
«526
«350
«296
«331
.136
«357
- 059
- 009
~e120
- 098

CPMEAN
~e255
~2175
~e206
-e297
-e320
~a234
-.337
-e306
~adhbt
-e347
~eb49
-~ k26
~ab&?
~a343

«068
«217
«271
«378
«432
«132
«249
«377
=382
«527
o144
291
«295
«387
bA7
+032
«010
~-.089
044
—e240
«451
«219
=532



Tap

OONOROWNw

TaP

GBINPRPWN-

CPMEAN
-e337
-o571

«1.194
-, A49
603
- 461
o178
-.133
-e 0198
-o28?
=491
~oln?
L3 LL)

«003
o204
-,545
«e377
407
- 867
- hdB
~e383
=278
-ed?7
-.373
0302
-o363
-ohal)
T
-eh51
~al42
-.333
~s320
-.318
=219
~e324
-,1049
-e359

CPVEAN
-.425
- Bh6

=1,014
o676
~o479
~e368
-e234
-+151
-.235
-¢350
443
~o178
-, 186
~.02R
~a194
-.383
-e299
-e329
-eb&?
~e371
~.361
o244
-.357
~e321
~.298
-e350
o401
-278
=224
-, 15%
~e356
-e313
-e295
~e211
-e307
~s170
-o390

Tap
nr
39
40
41
a2
43
[

TABLE 2

85

(Continued)

FLOATING NUCLEAR POWER PLANT SEPTEMBER 1975
wIND DIRECTION 315

CPMEAN
- 089
-.313

028
-e329
-~ 084
-e390
~.281
~.398

« 365
-e376
-s341
=316
~+210
-.319
-e307
~e299
-2 050
- 785
-e369
-o831
-e377
-e443
=541
~s600
-e163

178
~.450
-h?
P99
-.335
-.318
-oaTl
-.010

«354
-+360
-+306
-.138

TAP
%
16
124
78
v
8o
a1
32
83
- 2%
»s
5h
87
L)
89
90
91
v
93
94
95
96
w7
w3
99
100
101

102
103
1ue
105
1ué

107
104
109
110
i1

WIND DIRECTION 315

CPMF AN
- 195
=364
-+003
-.288
-.080
~«305
~.238
-.452

«237
-.170
=334
-.285
-.181
-.280
=264
-.254
~.092
=771
-.313
~«796
~+540
e bS5
~ohT7
~e574
-.201

«151
~+409
—e408
—e247
-e325
-e255
-+489
-.010

«315
~.330
~e304
~o 184

TAP
%
70
144
78
79
80
81
LT
83
84
85
86
87
88
39
90
91
92
93
94
95
96
97
98
99
100
101
102
103
10s
108
106
107
108
109
ilo
111

QREAKWATER

CPMEAN
oth]
o340
«202
«554
«375
o254
412
«401
254
sl20
«190

“a1b0
*bh43
o196
«293

-e236
«006

-e328

=039
«375
«027
<003
«V6a
olab
«0a06

o249

-e259

~s163
~-e297
~e2306

-.?20

~el36

-e268

o261

~e252
~e166

EXY-L 1)

RREAKWATER

CPMEAN
322
«150
<014
«384
«050

~+048
«371
«078
-e 058
«e 050
~-e037
-e223
«370
-+009
el44
~e196
-+098
~0.000
-+ 006
143
~el16
~.120
~-e133
~e098
~158
-e307
-+306
-e166
-e243
~e237
~e22%
~+103
~e155
~e307
~e306
-e177
~e2641

1

Tap
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
129
129
130
131
132
133
134
135
136
137
134
139
140
141
1a2
144
145
146
147
148
149

1

TAP
112
113
11s
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
136
131
132
133
134
135
136
137
138
139
140
181
142
144
145
166
147
148
149

BUILDING 1

CPMEAN
~s210
~e190
=113
-e237
o234
~e248
~e162
-o265
-e213
-s130
-«113
-,222
~e307
-e312
=170
~-.289
-e272
-e265
~s176
-e306
~e351
~s349
-e298
~e291
~e281
-e268
-e229
“oléd
-aléé
-s173
-.091
-e096
~-a196
-e236
~e223
~e403
-~ 386

BUILDING 2

CPMEAN
~e216
~e192
- 069
~e133
~e288
-e265
-+130
~e212
o197
~e183
~e071
~e127
.62
~e304
-.192
~.258
~e246
~+251
~-.158
~e247
-e344
-e331
~e304
=357
~e304
~e204
=201
~e 064
-+190
~el167
-.058
~e169
~.181
-e187
-+ 096
-e162
~e131

TAP
150
151
152
153
154
155
156
187
158
159
160
161
162
143
146
165
166
167
168
169
170
171
172
173
174
178
176
177
178
179
180
1Al
182
183
184
188
186

TAP
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
le8
169
170
17
172
173
174
175
1716
177
178
179
im0
181
182
183
184
185
186

CPMEAN
~107
«026
«016
«026
«0%7
-s002
=334
=e386
=417
=394
-ob77
~e375
-eb65
=388
<134
«268
«326
«418
T4
«182
«292
«397
«393
«699
«207
«328
327
«380
«403
o116
<091
+004
«138
-«183
465
«222
—ebhth

CPMEAN
-.123
«+055
~e156
~e167
~e175
-.088
-.158
-+133
-«285
=238
-.318
-e256
-+329
-e233

«130
«240
«289
+384
«431
«033
«113
«232
«226
o346
+059
«181
+160
« 205
<270
«016
~e040
-+ 056
<009
-e 005
«531
o122
-:379
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Pressure Tap Locations and Coordinate System.
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Diesel Intakes

A-|

Plant A

XXXXX XXXX

Building (1)

A-2
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B-1 xxxx

Plant B

Control
Room
b3

B-2

Diesel Intakes
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Room

Control

X

Turbine Buildi

Building @

Note .

A-1,A-2 are Steam
Exhaust Stacks which

Exhaust Steam in
Vertical Direction

the

A

Fig. 2.

&

270

Power Plant Configuration.

Bldg '0' is Bldg (I) without
Bldg (@ or Breakwater
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BREAKWATER SCHEME "O" ( No Breakwater)

BREAKWATER SCHEME "3"

BREAKWATER SCHEME "1"
Current Breakwater Design

2" 12 ILg‘_g‘
35' : le
L]
66' ! 6
]
I e 144’ | 69’ 278’ J
. Side. Awoy Side Close Side Away
S;ZOFC':O:' from FNP to FNP trom FNP
BREAKWATER SCHEME “2"
{1-2; .3_21 BREAKWATER SCHEME “4"
i
60’ !
|
90’ 66’
NOTE . This Breakwater Sholl be Curved
Around the FNPs as are the
\ 24' Other Breakwaters
§9' 1853
Side Close Side Awoy
to FNP from FNP

Fig. 3. Breakwater Configuration.
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APPENDIX A

Log of Television Tape Made in December 1975,
of the Floating Nuclear Power Plant for Offshore Power Systems

WNind Source
Sequence Run Velocity Velocity
Counter Number Number Direction fps Number fps Notes
000 Heads
009 1 1 000 35 Al 32
036 2 2 045 k13 Al 32
118 3 3 090 35 Al 32
135 4 4 135 35 Al 32
148 5 s 180 k13 Al 32
164 6 6 225 k13 Al 32
176 ? 7 270 ki3 Al 32
193 8 8 315 35 Al 32
210 9 9 000 35 A2 32
228 10 10 045 35 A2 32
241 11 11 090 35 A2 32
257 12 12 135 38 A2 32
269 13 13 180 35 A2 32
283 14 14 225 35 A2 32
299 15 15 270 35 A2 32
319 16 15A 270 35 A2 32 Extended Turbine Bldg.
337 17 14A 225 35 A2 32 Extended Turbine Bldg.
351 18 6A 226 35 Al 32 Extended Turbine Bldg.
366 19 7A 270 35 Al 32 Extended Turbine Bldg.
380 20 7B 270 190 Al 32 Hurricane Winds
393 21 6B 225 190 Al 32 Hurricane Winds
404 22 6C 225 S Al 32 Very Low Winds
414 23 7C 270 5 Al 32 Very Low Winds
425 24 m 270 35 Al 32 Middle Ht. Penthouse
439 25 (1] 225 35 Al 32 Middle Ht., Penthouse
451 26 6E 225 35 Al 32 Extended Penthouse
461 27 7E 270 35 Al 32 Extended Penthouse
474 28 7F 270 35 Al 32 Fence-300'
485 29 6F 225 35 Al 32 Fence-300*
497 30 6G 228 35 Al 32 No Penthouse
$11 31 76 270 35 Al 32 No Penthouse
522 32 8G 315 35 Al 32 No Penthouse
535 33 76 135 35 Ae 1500 Horizontal Jet
225 {Loss of Grid)
51 34 75 090 35 Ae 1500 Horizontal Jet
225 (Loss of Grid)
$60 35 S0 270 35 Relief 1000
Valves
566 36 51 270 35 Relief 750
Valves
573 37 52 270 35 Relief 375
Valves
578 38 53 270 -3 Relief 375 Very Low Winds
Valves
589 39 54 270 190 Relief 1500 Hurricane
Valves
594 40 55 270 190 Relief 1500-0 Hurricane-Declining Steam Flow
Valves
604 41 56 225 190 Relief 1500-0 Hurricane-Declining Steam Flow
Valves
617 End

Recording done on JVC Cassctte Recorder Model CR-6000U. Since the counters are friction drive, numbers
cannot be regarded as exact,
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APPENDIX B

Conversion of Measured Concentrations in

lbm/ft3 to Volumetric Fraction (ppm)
Assume steam is discharged at. temperature (Tst)i into dry air at

temperature (Tar) . Let air and steam mix adiabatically and reach some
i
final temperature and pressure, Th and P,

Assume (Tar) = 60°F (520°R)
i
Pp =Pt * Pyp = 14.7 psia
m m

- ° o
(Tst)i = 300°F (760°R)

Conservation of energy requires that if Pt is the mass of steam
present/volume in final mixture and Par is the mass of air present/volume

in final mixture at sample point then:

Pselhge) +e (b ) =p (b

. ar - ar” . P (h )
1 1

) o+
st ar" ar

m m
Where h is enthalpy in each case. If the partial pressure of the
water vapor present in the final mixture is less than the vapor pres-
sure of steam at the mixture temperature a simplification is possible

such that

(Tst)i * parcp (Tar) =°

. (M, *+ 0 e, (T
ar 1

p..C C
st pst st pst ar par

where cp is specific heat capacity in each case.

Since Pp = (pst) + (par) , and for ideal gases p/p = 523 then
m m

it is possible to write

AT 2, BT +C=20
m m

where

M
A=p (e -z5c )

pst Mst par
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M P
B= oo Gite, (T,) -c (T,))+-2rpPar
st Mst Par 334 Pst St R
Marpchar(Tar)i
C= -~ R

Hence, one can solve directly for the final mixture temperature, and

then from

R T
(Pg) st m

m Mst

If this value is less than vapor pressure of steam at Tm one proceeds,*
(par)m = Pn - (Psedp
(p, ) M

- ar’'m ar
(par) - R Tm

and finally, the mole or volume fraction becomes
pst/Mst

st (paI/Mar + pst/Mst)

X

or in ppm

H

6
Xgp = Xg¢ X 107 (ppm)

For the results reported herein coefficient A is very small, therefore

a convenient approximation is

- =C (o

=8 (°R)
- 3

The result is accurate to 0.5°R for Xgp < 300 x 10 6 1bm/ft~ which

appears adequate considering other errors in the approach.

An even rougher approximation may be made if one lets (par) = Py

and Xg¢ = pst/ls} / par/ZQ.} These errors are somewhat self correcting

such that final value may only be in error by less than one percent.

*If (P

necessary to use steam tables to evaluate (hst) . Process becomes a
m

is greater than the vapor pressure of steam at Tm then it is

trial and error iterative solution.
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Thus, a final conversion formula (approximate) may be used.
Considering errors associated with variability of background air
temperature and humidity, it would appear adequate to utilize:

6
Xgp & 21.17 x 10 Pet (ppm) .
wherepstis expressed in units of (lbm/fts).

The value of pst to be inserted in the above conversion formulae

may be determined from the model data as follows:

Source strength (lbm/sec)

Let QP
Vv

p Wind velocity at reference height (ft/sec)

= Steam concentration at sample point (lbm/fts)

©

st

[ X Measured equivalent sample concentration (£t™2)
Q Jp (See Table 5)

Th
usp ) 32

F§1 - | lbm/ft>
P

Example: Run 1: Qp = 2576 lbm/sec
Vp = 35 ft/sec
Sample _ _
Port 1° {éy} - 359.6 x 10" £t 2
p
bey = g%%g_ (359.6 x 10°%) = | 265 x 107® 1bm/£t>
by, = (265 x 107%) x (21.17 x 10%) = [ 5603 ppm
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