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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 

measurements made at surface taps over t he 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 

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,9 and Cermak. IO 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 

equiva.lent 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: 
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Pa = density of ambient air 

b:y = (p -p )g--difference in specific weight of ambient a s stack gas 

n = local angular velocity component of earth 

lla = dynamic viscosity of ambient air 

V = speed a of ambient wind at stack height 

V = speed of stack gas emission s 

H = stack height 

D = stack diameter 

o = thickness of planetary boundary layer 

Z = roughness heights for upwind surface 
o 

air and 

Grouping the independent variables into dimensionless parameters with 

Pa , Va and H as reference variables yields the following parameters 

8 10 upon which the dependent quantities of interest must depend: ' 

V p H a a 
lla 

fly 
gp 

The laboratory boundary-layer-thickness parameter o /H was made a 

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 

number 
p V H a a 

lla 
and a Rossby number 

V 
a Hn for the model is equal to its 

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

equal to the atmospheric value. However, over the short distances 
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considered (up to 2000 ft), the Corio1is 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 

GoldenS 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 f1o~r 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 Sch1ichting11 (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 

10 components to be equal for the model and the prototype flow. 

Golden, as cited by Ha1itsky,5,6 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 tunne1. l2 ,13,14 
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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. Outside 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 pres.sure increases due to a decelerating 

flow field. The separated boundar'y layer forms a sheet which (~:ompletely 

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 SH = 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 a.tmospheric mean wind profile was 

8 demonstrated by Jensen. Substitutions of a uniform velocity profile 

for a logarithmic profile results in threefold variation in the 

dimensionless pressure coefficient downstream of a model building. 
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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 Environmental 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 z .10 For flow over sea surfaces the dynamic roughness 
o 

z varies from 3.0 x 10- 3 to 3.0 x 10-9 ft. (Poll, p. 139, 1965).15 In a 
o 

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 

0.12 - 0.15,16 i.e., 

V{z) _ (..£)n. 
V(z ) f- z 

re ref 

where z f is some reference height, say z = H. re ref 



Equality of the parameter 
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2 p V /C6yD) a a 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 CV) am 

being too small to satisfy the minimum Reynolds number requirement. In 

such cases the specific weight difference for the model CAy) can be m 

made larger than CAy) to compensate for the effect of small geometric 
p 

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, V • a 

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 

. 9 10 11 15 determined by the ratio of their respectlve momenta.' , , , 

When the prototype and model plumes have the same density this reduces 

to a ratio of velocities R = V /V . s a 

To summarize the following scaling criteria were applied for our 

neutral boundary layer situation 

PaVaH 
1) Re = > 11,000 

~a 

2) CAy) = CAY) 
p m p p 

V 
3) R s R R = V = m p a 
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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-1000-14A86n 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 
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simulate the specific weight ratio, ~y/gp , found in the full scale situation. a 

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-l 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 obtainable and of which concentration 

measurements are easily obtained using gas chromatography techniques. 

The procedure for analyzing the samples was as follows: 

1) A sample VO]lIme 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 th0n 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 I = 200 ft I m p 
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one can write 

_1_ x xVI (ft-2) 
2002 Q m • 

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 

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 

± I 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 XV/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 ouoted herein; however, a lower limit 

of I to 2 ppm of propane is available as a result of background methane 

levels plus previous propane relea.ses. 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 

R b " . ""1 f" 17 o 1ns arr1ves at S1m1 ar 19ures. 

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-I 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 10ft 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 10ft 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 DPS 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 -2 XV/Q (ft ). In addition prototype steam concentrations for 

the conditions stipulated in Table 1 are tabulated in terms of x(lbm 

3 steam/ft)* 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, ~.nd 

release conditions concentrations were marginally above backgrou.nd levels. 

Steam Line Rupture 

Considering an average concentration level over sample ports 1-11 

on Building A the influence of raising the A-I penthouse from 190 to 253, 

to 281, and to 310 ft was to decrease XV/Q x 108 (ft-2) 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 

2 315 degree approach angles. The values of (XVL IQ) 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 

8 -2 xV/Q x 10 (ft ) = 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 v IV ~ 0; whereas here V IV : 1.0. s a s a 

Measurements made in an earlier study for steam relief valves 

only (Ref. l--Cases 8-142, 143, 144) produced concentrations in the 

8 -2 range xV/Q x 10 (ft ) 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. 



19 

4. 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). 

5. 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 PLANT6 

Stearn Flow· per Elevation of Discharge Wind Velocity Ps 
V 2 V 2 

R = s F a =--discharge section stearn discharge Area/Section @ 253' V 2 r L IIp 
Source (Ibm/sec) (it/sec) Side 1 (ft) Side 2 (ft) (ft2) (ft/sec) Pa g -

a. P a 

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 

Stearn 2576 32 r 190, {253, 2370 5, 35, 190 17.3, .35, .03 J 1. 32, 
Line 281, .012 38.66 
Rupture 64 L 253, l3l0, 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 

Stearn 255 1500 232 5 35 777.1 1.32 
Line Rupture 
(circle 

design) 

llConditions provided by OPS (7-14-75) 

• T t = 3000 F, [p - P 11 P = 0.58; s earn a sJ a NOTE: Froude number effect insignificant in near vicinity for F > 0.8 
r 

P stearn = 14.7 psia 
T. = 60o p, L = 50 ft aIr 

N 
0 



TABLE 2: MODEL EMISSION PARAMETERS~'* 

Tracer Gas** Discharge Area Wind Velocity Ps 
V 2 V 2 

R = s 
F 

a =--
Discharge/Section Elevation at Section @ 253' equiv V 2 r L flp 

Source (ft/sec) steam discharge (ft2) (ft/sec) Pa g -a 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 >,. .00044 3 48.6 1.92 .-4 

= 0 

75.0 = .00044 .. 1 2379.8 0.21 
0 

'" ~ 
Steam 6.4, 2.74, 0.51 CIS .059 1 J 3, 3 17.3, .35 J .012 0.21, 1.92, 1.92 u = 
Line '" 0 ~." 
Rupture 5.48 '" ~ .029 3 1.41 1.92 u'" IU w, 

Q..O 

10.96 
II)Q.. 

.015 3 5.66 1.92 
4)"0 

1.37 ~! .059 3 .088 1.92 ~ <U 
0"0 
~o 

.68 o E .059 3 .022 1.92 J.t 
Q..~ 
II) 

Steam 128.6 CIS .000125 3 777.1 1.92 
Line <U 

fa Rupture U) 

(Circle 
design) 

~odel scale for diffusion experiments 1:200 

*Steam density ratio modeled exactly by mixing He, Air, and Propane, thus (flP) 
(Molecular Weight) = 12.18, T = T = 60°F, P = 12 psia. Pa m 

= (flP) 
Pa p 

= 0.58 which required 

m s a 

** Contained" 44,000 ppm Propane during concentration measurements 

N ..... 
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TABLE 3: SUMMARY OF TEST CONDITIONS 
FOR CONCENTRATION MEASUREMENTS 

Test Plant 
No. Scheme 

Wind 
Direction 

(6) 

Steam Line Rupture Tests: 
1 A-I 225 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

26 

27 

28 

29 

30 

31 

.. 
tt 

.. 
" 
It 

" 
It 

A-2 

" 

A-I 

A-2 

" 
A-I 

A-2 

" 
A-I 

" 
" 
" 
It 

" 
If 

It 

270 

315 
225 

270 
315 

270 

270 

270 

270 

225 

270 

225 

270 

315 

225 

270 

225 

270 

225 

270 

22S 

270 

270 

270 

270 

270 

270 

22S 

270 

000 

32" 045 
Loss of Grid Tests: 
33 A-l&2 315 

34 270 

3S 

36 

37 

38 

39 

40 

41 

" 
" 
" 
" 
" 
" 
" 

225 

315 

270 

225 

270 

270 

270 

Wind 
Speed 

(ft/sec) 

35 

" 
" 
" 
" 

190 

35 

" 

" 
tt 

" 

" 
190 

S 

3S 

3S 

190 

35 

" 
" 

42" 270 S 
Steam Line Rupture (Circle Design): 

43 A 090 3S 

Discharge 
Velocity 
(ft/sec) 

32 

" 

tt 

tt 

64 

128 

16 

8 

32 

" 
" 
n 

" 
" 
or 

It 

" 
" 
" 
" 
64 

128 

16 
8 

32 

It 

II 

1500 

" 
" 
" 
If 

n 

750 

375 

2625 

375 

1500 

Penthouse 
Elevation 

(ft) 

190 

" 
" 

253 

" 
" 
" 
" 
" 
" 
" 
II 

If 

II 

" 
281 

tt 

" 
310 

" 
n 

" 
" 
" 
" 

" 
253 

" 
" 
" 

253 
It 

It 

" 
" 
" 
" 
" 
" 
" 

232 

Stack 
Area 
(ft2) 

2370 

" 
If 

" 
n 

" 
1185 

592 

2370 

" 
" 
" 
" 

It 

" 

" .. 
1185 

592 

2370 

" .. 
" 

17.67 
tt 

" 
" 

" 
" 
" 
" 
" 

5 

Average 
Concentration 

Ports 1-11 

(xV x 108) 
Q -? 
(ft -) 

450 

162 

230 

55 

42 

67 

17 

50 

36 

81 

160 

80 

99 

41 

51 

19 

19 

10 

9 

7 

7 

16 

3 

14 

5 

27 

51 

66 

6 

4 

18 

33 

2 

2 

2 

12 

11 

6 

5 

o 
o 

14 

10 

Maximum 
C(\ncentration 

Ports 1-11 

(XV x 108) 

~ft-2) 

2100 

540 

649 

191 

242 

356 

72 

222 

183 

309 

979 

287 

398 

244 

276 

65 

48 

42 

28 

38 

55 
71 

10 

99 

15 

79 

210 

108 

42 

30 

132 

836 

5 

4 

4 

47 

24 

10 

12 

4 

2 

39 

29 
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TABLE 4: INSTRUMENTATION AND MATERIALS 
EMPLOYED 

Camera 

Film 

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

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-lSOO V(E,K) 

Color Video Cassette Recorder, JVC Model CR-6000V 

Concentration System 

Hewlett-Packard Model 57ll-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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o 21 
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12,626 3,040 

8,155 1,224 
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5.S 

5.5 

5.5 

5.S 

2.2 

21 

o 
1 

42 

65 

54 

3,148 

1,126 
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17 

o 
4.4 

3.3 

6.6 

1 

18 

o 

. 

41.1 

1.8 

20 

674 

9,275 

12,550 

3 

o 
209 

649 

495 

280 

1.8 

40 

69 

634 

98 

57 

6,107 

5,885 

3,931 

18 

42 

20 

14 

12 

6 

4.8 

3.6 

3.6 

14.4 

6 

26.4 

9.6 

12 

9.6 
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o 
1.1 

79 
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5.5 

14 

61 
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32 

1.8 

3,679 
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1.2 

6 

4.8 

4.8 

2.4 

8.4 

24 

12 

27.S 

396 

3.820 

7,540 

TABLE 5: CONCENTRATIONS MEASURED AT 
PORTS ([XV/Q x 108) (ft-2) 
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2.2 41 

o 32.2 

81 

110 154 

2.2 47.1 

22.2 0 

o 1.1 

3.3 0 

242 356 

3.3 1.1 

12.2 26.6 

3,042 6,527 

7,459 1,350 

12,446 397 

20 

3.3 

5.5 

4.4 

3.3 

1 

3.3 

o 
o 

38 

o 
23 
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100 

14.2 

21 
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1 

o 
o 
o 
1 

12 

2.2 
5S 

38 

2,014 
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7 

o 
o 

34 

72 

7.8 

1.1 

o 
o 

55.5 

2.2 

16.7 

620 

3,885 

754 

22 

71 

14 

9 

8 

5 

o 
2 

o 
44 

1 

19.4 

50 

o 

Test No. 
8 

o 
2.2 

75 

202 

8.8 

o 
1.1 

3.3 

222 

11.1 

22 

2,083 

1,861 

5,817 

Test No. 
23 

() 

4 

5 

3 

2 

1 

4 

10 

3 

5 

108 

2,037 

6,723 
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o 
2.2 

66 

52.8 

11 

8.8 

2.2 

11.0 

182.6 

28.6 

30.8 

15,620 

17,334 

4,875 

24 

3.5 

2.4 

9 

9.4 
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2.4 

3.5 

4.7 

11.8 

8.3 

99 

99 

10.140 

1,886 

10 

o 
o 

233 

67 

54 

31 

13 

18 

309 

81 

90 

2,719 

18,722 

4,556 

25 

o 
5.9 

2.4 

o 
3.5 

o 
2.4 

2.4 

6 

12 

15.3 

28.3 

374 

16.5 

11 

24 
o 

316 

36 

48 

90 

24 

30 

979 

101 

113 

20,345 

23,707 

9,833 

26 

21 

23.3 

21 

21 

14 

16.3 

14 

16.3 

37.3 

35 

79.4 

121 

5,835 

5,601 

12 

o 
o 

257 

78 

59.7 

59.7 

18 

30 

287 

59.7 

36 

22,561 

25.671 

9,367 

27 

24 

24 

28.6 

47.7 

33.4 

33.4 

28.6 

28.6 

62 

38 

210 

143 

1.058 

1,201 

13 

398 
10 

62 

34 

52 

o 
27.8 

4.4 

55.5 

1.1 

384 

51 

42 

11 

28 

63.5 

38 

51 

89 

63.5 

38 

44.5 

44.5 

108 

89 

95.3 

178 

1,614 

762 

14 

5.5 
2.2 

102 

24.4 

7.7 

o 

4.4 

244 

15.5 

17.8 

3,112 

2.532 

1,190 

29 

3.7 

3.6 

3.6 

2.2 

1.7 

1.4 

1.5 

1.2 

6.6 

1.1 

42 

54 

492 

1,443 

15 

o 
2.2 

30 

15.5 

25.5 

2.2 

28.9 

276 

75.5 

82 

23 

220 

304 

409 

30 

1.2 

2.9 

2.5 

1.4 

1.2 

1 

3.2 

1.4 

30 

51 

489 

1,112 

t..; 
.(,':;. 



1 

2 
:; 

4 

5 

6 

1 

8 

9 

10 

o 11 :z 
t! 12 
2. 13 

~ 14 
t 
~ 15 
til 

16 

11 

18 

19 

20 

",1 

22 

23 

24 

25 

31 

7.3 

7.3 

6.1 

2.4 

7.3 

o 
2.4 

14.5 

12.1 

10.9 

132 

32.1 

43.6 

258 

10.9 

12.1 
10.9 

8.5 

2.4 

13.3 

2.4 

o 
1.2 

1.3 
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836 

50 

206 

1.550 

13.322 

18.722 

35.1 

25.4 
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8.5 
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4.8 
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o 1.7 

o 0 

o 2.6 

0.81 1.1 

1.1 2.6 

0.81 0.81 

1.7 1. 7 

0.81 2.6 

5.2 3.5 

4.4 

2.6 

4.4 

~.;! 

10.4 
2.6 

1.7 

2.6 

6.1 

;l.6 

13.1 

1.7 

2.6 1.7 

1.7 1.1 

0.87 1.7 

5.2 2.6 

2.6 2.6 

5.2 1.7 

6.1 1. 7 

1.7 1.7 

2.6 1.1 

1.1 1.7 

TABLE 5 (Con't) 

35 

3.S 
2.6 

2.6 

2.6 

1.7 

o 
o 
o 
3.5 

0.87 

2.6 

1.7 

0.81 

0.87 

o 

36 

o 
a 
o 
4.7 

47.3 

o 
o 
9.S 

33 

28.4 

4.7 

31.8 

132 

960 

4.7 

o 4.7 

0.81 4.7 

0.81 0 
1.7 14.2 

0.81 4.7 

0.87 4.7 

0.87 4.7 

1.1 9.S 

1. 7 4.7 

0.87 4.7 

37 
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9.5 

9.S 
18.9 
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9.5 

9.5 

4.1 

9.S 
9.5 

23.7 
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4,408 

28.4 
14.2 

4.1 
o 

56.8 
9.5 

104 

75.1 
4.7 

o 
14.2 

Test No. 
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9.S 
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9.S 
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9.S 

9.5 

4.7 

9.S 
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TABLE 6: STEAM CONCENTRATIONS MEASURED AT 
6 3 
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Figure 2. Model Offshore Power Systems Nuclear Power Station 
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PART II: FORCES AND MOMENTS 



Symbol 

X, Y, Z 

U 

Uz 

v 

p 

H 

CFX, CFY, 

CMX, CMY, 

FX, FY, FZ 

MX, MY, MZ 

CPmean 

CFZ 

CMZ 
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LIST OF SYMBOLS Part II 

Definition 

Coordinate sy.5tem defined in Fig. 2 

Mean velocity at gradient height 

Mean velocity at height z 

Kinematic vis,~osi ty of air 

Density of air 

Nominal building height, 154 ft 

Force coefficients defined in Section 2.1 

Force coefficients defined in Section 2.1 

Forces in X, Y, Z directions 

Moments about X, Y, Z axes 

Mean pressure coefficient defined in Section 2.2 
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PART I I : 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 (>2xI04), 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 105 

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 meruls of automatically monitoring the tunnel speed using this valve 

position. 

The pressure transducers used were Statham differential strain 

gage transducers CModel 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. 



49 

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 

vecto:cially 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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CFX 

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=U(--) z z 

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 MX = 
(1/2)pU2H3 

CMY MY 
= 

(1/2)pU2H3 

CMZ MZ = 
(1/2)pU2H3 
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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 H3. 

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 0 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 buildi:lg 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: 

CPmean = 
(1/2)pU2 

where ~p 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 4S 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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TABLE 1 FORCE AND MOMENT COEFFICIENTS 

WIND BREAKWATER BUILDING CFX CFY CPZ OCX CMY CMZ 

0 0 0 -1.1947 .3001 2.2905 -.0601 -1.0034 .4947 
0 0 1 -1.0624 .4075 1.8255 -.0136 -.9824 .4967 
0 0 2 -.1238 -.2419 .6479 .0365 .0785 .0792 
0 1 1 -.7468 .1505 1.0351 .0400 -.4586 .5555 
0 1 2 -.1836 -.1852 .4893 .0350 .0755 .1168 
0 2 1 -.2382 -.0622 .6881 .0178 -.H02 .3286 
0 2 2 -.1323 -.1690 .3701 .0013 .0552 .1020 
0 3 1 -.7803 .1012 .9224 .0519 -.4607 .5159 
0 3 2 -.2163 -.2098 .5045 .0305 .0651 .1146 
0 4 1 -.2926 .0619 .5765 .0419 -.0972 .2188 
0 4 2 -.0457 -.1196 .3254 .0155 .0660 .0584 

45 0 0 -1.3745 .9849 2.3005 -.0203 -.2514 .3079 
45 0 1 -1.1771 1.1303 2.0114 -.1160 -.2991 .1816 
45 0 2 -.3736 .8894 1.8740 -.2607 -.0141 .3576 
45 1 1 -.9384 .8807 1.2592 .1356 -.1652 .2596 
4S 1 2 -.3952 .8106 1.1071 .0623 .0055 .3102 
45 2 1 -.4645 .4205 .8056 .1140 -.0537 .2991 
45 2 2 -.3355 .5383 .8889 .1770 .1143 .1563 
4S 3 1 -.1721 .7435 1.0377 .0536 -.1234 .2298 
45 3 2 -.3479 .7845 1.0474 .0818 .0014 .2756 
45 4 1 -.6865 .5913 .9119 .1749 -.0698 .2973 
45 4 2 -.0583 .2624 .9432 .1926 .1748 .0713 
90 0 0 .0011 .7161 1.9607 -.6771 .0753 .0588 
90 0 1 .0562 .7438 1.9082 -.6720 .0938 .0787 
90 0 2 .1305 .6437 1.9604 -.6394 .0973 .0899 
90 1 1 .0857 .6048 .9851 .0481 .0572 .1342 
90 1 2 .0848 .5067 .9657 .0808 .0895 .10$5 
90 2 1 .1588 .3705 .8037 .0887 .0619 .0970 
90 .. 2 -.0118 .1047 .9669 .0961 .0845 -.0121 4 

90 3 1 .0823 .6073 .9145 .0463 .0971 .1090 
90 3 2 .1101 .5610 .9960 .0570 .0669 .0128 
90 " 1 .lS57 .4696 .7746 .1075 .0774 .1421 
90 4 2 .0257 .2834 .9136 .0784 .0711 -.0329 

135 0 0 1.3743 .8078 1.8203 -.3848 .3228 -.0138 
135 1 1 .4426 .7621 .&440 -.1835 .0310 -.0310 
135 1 2 1.1717 .6348 .8136 -.0708 • !,~88 -.0196 
180 0 0 1.1834 -.0597 2.1569 -.0893 .7646 -.0642 
180 1 1 .3771 -.0714 .5135 .02~ .0362 .0144 
180 1 2 .7842 -.1894 .'7997 .0209 .1496 -.2561 
225 0 0 1.2075 -1.3127 2.5895 .4487 .3743 -.1790 
225 1 1 .4652 -.8478 1.8534 .5431 .0134 -.0678 
225 1 2 1.3590 -1.3644 1.9716 .5692 .3317 -.5335 
270 0 0 .1407 -1.3195 2.6942 1.592~ -.0466 -.3326 
270 0 1 .0908 -1.4286 2.7544 1.6487 -.0354 -.2811 
270 0 2 .2463 -1.4480 2.7263 1.6473 .0042 -.4495 
270 1 1 .0042 -1.2483 2.l660 1.3585 -.1286 -.2992 
270 1 2 .1991 -1.3963 2.1060 1.4320 -.0812 -.3266 
270 2 1 -.0105 -1.1096 1.6816 1.1987 -.1324 -.2681 
270 2 2 .1665 -1.2857 1. 853i 1.2804 -.0866 -.3182 
270 3 1 -.0318 -1.2870 1.9980 1.3360 -.1366 -.2882 
270 3 2 .1742 -1.4480 2.0870 1.3366 -.1728 -.3002 
270 4 1 .0661 -1.2226 1.8161 1.3314 -.1076 -.3422 
270 4 2 .1543 -1.3342 1.8910 1.3996 -.0678 -.3159 
315 0 0 -1.2503 -1.2330 2.7869 .8661 -.6235 -.0423 
315 1 1 -1.0094 -1.1769 2.1904 .8530 -.5454 .1172 
315 1 2 -.5742 -.9159 2.0418 .(,147 -.3205 -·1322 
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TABLE 2 MEAN PRESSURE COEFFICIENTS 

FLOATtl'lft NuCLEAFc POwER PLANT SEPTEMf:lER 1975 
WIND OI"'ECTION 0 BREAKWATER o BUILDING 0 

TAP CP.-FAN TAO CPtotEAN TAP CPM'!6N TAP CPMEAN TAP CPfIIUN 
1 -.77~ 3-' -."~" 7S .S-.3 112 -.171 150 -.126 
2 -.!;70 3 0 -.621 7h .~13 113 -.1.2 151 -.045 
3 -.41'l 4ft -.:'42 17 .593 114 -.044 152 -.125 
4 -.264 41 -.070 7" .';I5 115 -.125 153 -.141 
5 -.in~ 42 -.31'; 7 .. .'HZ 11" -.4)9 154 -.164 
6 -.7~A .. j -.'''17 foil) .581 117 -.422 155 -.090 
T -.6!;} ... -.437 til .Zas 119 -.23. 1!;6 -.191 

• -.37ft 45 .1415 I:lZ .50l 119 -.222 157 -.187 
9 - • .?6] .. ,. .373 ttl •• c,~ 120 -.155 15A -.222 

10 -.136 .. 1 -.·H~ e .. .,11 III -.122 159 -.136 
11 -.74/) 4~ -.4!l. tjS • .. 113 122 -.031 160 -.231 
12 .... "n4 4'1 - .. 3-;0 "" .404 le3 -.113 161 -.214 
13 -.452 50 -.185 a7 .408 124 -.641 162 -.229 
14 -.2"n 51 -.75 .. It" .1.,5 125 -.433 163 .... 136 
J§ -.26Z 5::> -.220 1t'J .325 1e6 -.274 164 -.2l4 
16 .... 2tt? &;3 -.Hll -;0 .ISA 121 -.236 165 -.330 
11 -.2.6 5· -.082 1:;1 -.127 128 -.210 166 -.515 
1. -.179 ~~ -.~St4 '11 -.ll" 129 -.194 167 -.568 
19 -.279 51'} -.348 ':13 .332 130 -.075 168 -.661 
20 -.271 1;7 -.291 '14 .4h7 131 -.131 169 -.205 
21 -.?'~3 SP -.1"· 'I~ .211l 132 -.267 170 ".320 
22 -.1"9 r;Q -.2'11 '1h .275 133 -.124 171 -.404 
23 -.2"'1 ;;(l -.4"~ ~1 .377 134 -.650 172 -.6lS2 
24 -.2Mq "'1 - •• 15 ."" .47'3 135 -.562 173 -.615 
25 -.2"" ~;t -.021 ."e; .3bl 136 -.336 174 -.185 
26 -.1"0 ~J -.422 IUU -.41~ 1.i7 -.206 175 -.192 
21 -.29" 1S4 -.323 101 -.479 138 -.39" 176 -.453 
28 -."4] ,,0; -.271 102 -.2'11 139 -.451 177 -.631 
29 -.23Q "h -.141 10J -.27M 140 -.126 178 -.640 
30 -.l<3P .,7 -.2<02 11) .. -.eOS 141 -.130 I1q -.065 
31 -.1S7e; ,.'" -.303 lOS -.111)5 142 -.039 180 -.165 
32 -.3114 t,q -.301t 11)6 ".O~n 1-. .. -.13S Ul -.134 
33 -.3DP 70 -.2;Jb 101 -.lJO .. 5 -.159 182 -.137 
34 -.171 71 -.391 }l)fot -..... ~ l.h -.178 1'-:1 .253 
35 -.i'61 7? -.21" liN -.41Q 141 -.095 18 .. .324 
36 -.2.3A 13 -.204 110 -.273 148 -.193 IA5 -.306 
31 -.573 74 -.1'59 111 -.24" 149 -.191 186 -.252 

"'1"10 DIioiFCTIOfll 0 B~E.k"'ATEP 0 tfUILOIN6 1 

np Cpuf' AN T'IO C",u'''lIo 1'A" Cf.I!'4t:611t TAP CP~E.N TAP CPMEAN 
1 -."9" 3S1 -.36, 7'!) .,)12 112 -.112 ISO -.047 
2 -.1;10 3q -.~3~ 76 .Sttb 113 -.08~ 151 .008 
3 -.37,. 40 -."63 77 .:;1; 114 .005 152 -.062 
4 -.2il} 41 -.S~7 7tt .522 1115 -.047 lS3 -.026 
5 -.17A 4.? -.10 .. 7." .506 116 -.354 154 .023 
6 -.712 43 -.5{19 ~o .573 111 -.331 ISS .102 
l' -.15q~ ... -.:U2 ~1 .307 llA -.lS9 156 -.022 
8 -.344 lot:; .199 !!I 2 .494 119 -.164 151 -.111 
9 -.230 4«t .413 d3 .445 120 -.103 15A -.206 

10 -.09A .. 7 -.490 84 .535 121 -.077 159 -.145 
U .... S7? 4$; -.316 85 .412 le2 .011 160 -.263 
12 -.~4" 4Q -.2S7 86 •• ,Q IZ3 -.OS2 161 -.193 
13 ... 4)~ Sf) -.102 81 .4.?l 124 -.568 162 .... 2e4 
14 -.197 ~l -.1;3 88 .3MO 125 -.3~9 i6J -.1~1 
15 -.2(lq ~; -.123 89 .341 126 -.280 164 -.244 
16 -.242 <;1 -.098 90 .1.1 127 -.191 165 -.32" 
17 -.165 '5. .015 91 -.154 128 -.146 166 -.503 
18 -.141 '3C; -.452 92 -.208 129 -.128 167 -.548 
19 -.19~ '5'" -.278 9.J .325 130 -.024 168 -.645 
20 -.201 ",7 -.i:JS 'I. .471 131 -.013 169 -.200 
21 -.204 .:;t* -.105 9!) .260 132 -.239 170 -.317 
22 -.104 ~9 -.184 96 .i'71 133 -.123 171 - ... 01 
23 -.11:49 t:n -.iN4 .,7 .319 134 -.S9Fl 17.? -.651 
24 -.l(H) ""I -.303 98 .470 13S -.489 173 -.581 
25 .... l~lI' ~? .l)vA ':19 .367 136 -.263 114 -.179 
26 -.13fl ~3 -.3"'~ 100 -.3q· 131 -.147 175 -.2!J6 
27 .... :?Sl) 0" -.ebb 101 -.3"J7 138 -.376 176 -.482 
28 -.210. "''' -.205 162 -.201 139 -.452 177 -.604 
2~ -.(103 FoC, -.d~6 lliJ -.201 140 -.057 178 -.611 
30 -.24(l ~7 -.177 tOIt -.132 141 -.095 179 -.02e 
31 - ... *;z aq -.l~q ll)!\ -.102 142 .ooa 180 -.lb=t 
3~ -.1'7,.. .,Q -.~27 lOt- -.OOh 144 -.090 181 -.O~.., 

33 -.2f!1; 7n -.;:l~ 101 -.ost' .. ~ -.124 1R2 -.115 
]4 -.Q.~1 11 -.3 ... 4 10it -.3'.:>1 146 -.136 183 .213 
35 -.1 ..... $1 12 -.ltH 10~ - •. 114 H7 -.Od2 18· .348 
36 -.llA 1~ -.114 110 -.1"., 141' -.191 185 -.301 
31 -.4Cll 74 -.078 111 -.1130 149 -.17e; 186 -.2 .. 2 
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TABLE 2 (Continued) 

~LOATt~~ NuCLEA~ POwE'~ Pl.ANT SEPTEMBER 1975 
VINO OIKECTION 0 ARE.,,<1ifA TEll o BUILDING 2 

TAP CPMfAN TA" C;t"'E'''' TAP CPMF.AN TAP CPME'AN TAP CPME'AN 
1 -.06" 3- .02" 7S .226 112 -.1l2 150 -.074 
2 .0:", 30 -.110;' 7#1 .16-' 113 -.117 151 0.000 
3 -.0"5 .0 -.027 77 .014 114 -.032 152 ... 065 

• -.07" -I -.102 7;, .170 11t; -.13" It;] -.056 
5 -.113 4? .0 .. 3 7'1 -.OJ-. 116 -.175 154 -.054 
6 .02] .. 1 -.112 tit) -.104 117 -.150 11)5 .021 ., -.045 .- -.OI!J9 ttl .080 llA -.055 156 -.062 
8 -.0 .... 4" -.U4 til .l3A 11tJ -.144 157 -.060 
9 -.094 46 -.012 is) .004 120 -.120 158 -.087 

10 -.03. .? -.171 •• - •. 12'\ 121 -.112 159 -.OOB 
11 -.O~fI ... 1( -.12'# '!t~ -.041 122 -.033 160 -.087 
12 -.o"c; 41.,) -.13~ e(, .... 041 123 -.131 1M -.086 
13 -.(i7"; "!ill -.1'41 >41 -.119 124 -.134 1(02 -.090 
I. -.017 ~l -.137 tHf -.1 lit 14!'\ -.10~ 163 -.011 
15 -.14" o;~ .... ll5 89 -.106 126 -.046 164 -.043 
16 -.1"t) '5:- -.13" ¥U .043 127 -.101 165 -.016 
n -.174 54 -.042 'il -.U72 128 -.134 ltt6 -.005 
II -.170 51) -.315 92 .003 129 -.142 167 .. 079 
19 -.17~ .:;" -.276 93 -.080 130 -.043 168 -.052 
20 -.17n 'i1 -.l Q 6 .... -.041; 131 -.13oft IMJ -.011\ 
21 .... 17. c;q -.071 95 -.125 132 -.105 170 -0.000 
27 -.073 c;o -.l"n ~" -.102 133 -.086 171 .OA4 
23 -.17. ~u -.~~., ,,*7 -.032 134 -.00<;1 172 .023 
24 -.171 ..,1 -.;::27 "*~ -.041 13t; -.132 173 .010 
25 -.171 "7 .02<;1 ~q -.12~ 136 -.110 17. .001 
26 .cne; ;,'t -.}r.'" lUO -.176 137 -.052 171) .081 
21 -.00;" #<. -.170 101 -.l~J 13A .OS~ 176 .032 
..... -.071 "." -.1'5C. 102 -.05<;1 139 .041 177 .044 
29 -.n-. .. 61- -.012 lOJ -.IS3 140 -.082 118 .056 
30 -.0}4 *-1' -.It.''' 1"" -.111 141 -.OlJl 179 .036 
31 -.137 .. " -.2!)) 10!:t -.123 142 -.004 180 -.028 
32 -.11e; ... .) -.21~ lu,", -.0]1) I •• -.062 un -.030 
33 -.144 1~ .u'11 101 -.13'31 145 -.051 182 -.013 
3. -.041' 11 -.u71 10" -.110 14(' -.04~ 11'3 .008 
31) -.1"~ 7~ -.151 lCl~ -.lS0 147 .032 164 -.020 
36 -.141 73 -.137 110 -.0;7 14tt -.054 185 -.002 
37 -.10f! 7. -.073 111 -.145 149 -.054 1&6 -.111 

~It"'O "'tHf.CTIO; .. 0 lJq~Al(w~TER 1 eUILOING 1 

T.P CPNFAJ\I Tap t;I>O'F:A-4 TilP CPM~AI\I TAP CPMfl;AN TAP CPMf;AN 
1 -.I.IA 1;.4 -.161) 15 .632 112 -.123 150 -.050 
2 "'.ICotl i'" -.413 7t1 .64) 113 -.098 151 .012 
3 -.13l! 41} -.17C, 77 .562 114 .012 152 -.041 

• -.123 41 - ... 17 7" .339 11S -.045 IS) .006 
5 -.13'" 42 -.025 19 .277 116 -.179 154 .067 
6 ... -;~? 43 -.362 .to .203 117 -.180 155 .153 
7 -.237 ... -.156 81 .2:$1 118 -.073 156 .007 
8 -.13~ . .; .270 b2 .411 119 -.137 157 -.115 
9 -.139 46 .32~ 8J .319 120 -.114 lSA -.111 

10 -.Ot-9 47 -.119 S4 .164 121 -.087 1'59 -.096 
11 -.229 ~" -.135 85 .227 122 .015 160 -.206 
12 -.2C.7 4<;1 -.216 tt6 .386 123 -.047 161 -.162 
13 -.1'31 50 -.090 87 .314 124 -.174 162 -.177 
I. -.O~" 51 -.144 H8 -.002 12'3 -.205 163 -.099 
15 -.174 '52 -.1213 89 -.008 126 -.117 164 -.1'52 
16 -.19? 53 -.103 90 .477 121 -.089 165 -.108 
n -.119 154 .OO? 91 .436 121l -.128 166 -.129 
II -.101 55 -.503 92 .237 129 -.117 167 .... 205 
19 -.114. '5" -.319 93 .1.0 )30 .... 001 168 -.626 
20 .... 175 57 -.Z11 94 .045 131 .... 054 169 -.090 
21 -.17" ClR -.Ots2 95 -.029 132 .130 170 -.082 
22 -.0'#0 c;q -.117 96 -.119 133 .108 171 -.020 
23 .... 179 f'irt -.34. 97 -.052 13ft -.302 112 -.255 
24 -.179 61 -.377 98 -.004 135 -.403 173 -.604 
25 -.16ft 62 .144 99 -.lS0 136 -.202 174 -.014 
26 .231) "3 -.?Z9 100 -.195 131 -.107 175 -.002 
2T .340 t>4 -.193 101 -.197 138 -.224 116 -.101 
28 .257 1!'t5 -.180 102 -.094 139 -.1C?8 117 -.086 
29 .113 t)6 -.(lts1 103 -.1t><;I 140 -.060 118 -.3~4 

30 .040 .;1 -.167 104 -.141 141 -.084 179 -.001\ 
31 -.3<;1' loA ".1&1 lOCO -.110 142 .003 180 -.118 
32 -.l~O ,,<;I -.~l6 lOf'ol .004 14. -.065 1-'-1 -.064 
33 .... 110 7n .20~ 101 -.().;:\ 145 -.091 181 -.070 
34 -.O~q 71 -.172 10e -.190 lit" -.091 lA3 .289 
35 -.153 7i! -.1S. 10~ -.I'H 147 -.031 184 .273 
36 -.113 73 -.139 110 -.OtsS 148 -.195 185 -.065 
37 -.352 14 -.030 III -.149 149 -.150 186 -.194 
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TABLE 2 (Cont inued) 

'LOlTING NUClEA~ Pl'IwfR PLANT SEPTE'MAEA 1975 
WIND DII(ECTlO" 0 8rtEAK.ATER 1 8UILDING 2 

TAP CP .. EA~ Tap CPllo1fA" rAP CPM[l .. TAP CPMElN TAP CPMEAN 
1 -.103 3et .0~2 15 .307 112 ".090 150 -.06a , • .,31 3q -.u2~ lit .1'19 113 -.oa'S 151 .004 
3 -.010 It I) .115 17 .076 114 -.006 152 ".060 
4 -.07? 10>1 -.041 1,.. .237 115 -.12. 153 -.0 •• 
5 -.09ft Itl .125 19 -.015 116 -.138 154 -.03a 
6 .017 .... -.Otlll ttO -.061 117 -.12" 155 .041 
1 -.0.4 .4 -.O~2 al .009 lla -.029 156 -.028 
A -.O':lJ .~ -.Ol3 tfJi .1:;4 l19 -.110 151 -.020 
9 -.07A It"" .osa 83 .054 120 -.078 lsa -.063 

10 -.019 41 -.115 8. -.OlOt1 121 -.069 159 .018 
11 -.n)1i ."" -.o.,~ d'S .01~ 122 .004 160 -.068 
12 -.0:::'''- ... ~ .... lO:~ ';0 .on 14!3 -.107 161 -.OItT 
13 -.0::'-- ~n -."21 ." -.0 .. 5 124 -.OlOtR 162 -.065 
14 -.00'1 ']1 -.117 01'1 -.10 J 125 -.lN5 103 .006 
15 -.lli3 Ii~ -.110 a .. -.110 126 -.032 164 -.032 
16 -.14" ~1 -.110 ..,0 .115 127 -.Oll8 165 -.010 
IT -.1!t2 5 .. -.\,)31 '11 .008 12$) -.109 166 -.001 
18 -.057 55 .... 01 92 -.006 129 -.lla 167 .014 
19 -.lEt2 '51t -.335 93 -.013 130 -.030 168 -.073 
20 -.13; ~7 -.1c,,3 ~4 -.OS1 131 -.13'5 169 -.011 
1'1 -.l;? 5- -.06? 95 -.132 132 -.012 110 .002 
22 -. a." 1 "''l -.19'" ~I) -.llil 133 .001 111 .081 
'3 -.lbn .,.} -.217 '11 -.0~3 134 .033 172 .012 
24 -.144 "1 - • .i!63 ., ... -.0 .. 1) IJIi -.17. 173 .003 
25 -.151) ..,;oJ .121 ~"i -.140 13~ -.132 114 .003 
26 ./)'-3 "'~ -.1-;;'- lUI) -.1"0 137 -.032 175 .080 
'1 .Ol)$t I). -.2.'1)5 lUI -.141 138 .091 11" .011 
28 .On7 .... c:. -.141 lU2 -.050 13Q .120 177 .02R 
29 -.0.2 1,1, -.u10 103 -.131 140 -.013 l1a .046 
30 .03~ ~7 -.110 1\1· -.lue; 141 -.014 179 .057 
31 -.13'i 6'" -.1#.)1'1 10!,) -.O~I) 11t2 .004 1~0 -.016 
32 -.OQ~ "Q -.2"'0 106 -.01~ 144 -.067 181 -.008 
33 -.121 Tn .101 107 -.131 1.5 -.054 182 -.003 
34 -.04" 71 -.091 IUR -.14" lit" -.OltO 183 .073 
35 -.1~" '1"1' -.136 10~ -.133 141 .053 184 .042 
36 -.137 7~ -.14~ Ilf1 -.031 14ft -.0.i!2 185 .075 
31 -.013 74 -.u11 111 -.120 149 -.014 186 -.129 

WIIIIO OIPFCTION 0 "l<tfAt(WAT£~ 2 aUILDllIIG 1 

T.P CPME'AN Ta .. CPIt£AN T • .., CPMF.:I\III T.P CPME'lN TAP CPME' AN 
1 -.304 3A .o')? 1!t .412 112 -.1f)5 150 -.060 
2 -."Olt ,,0 -.llS 71- .312 113 -.148 151 .020 
3 -.0"15 41) .074 71 .31'5 114 -.040 152 -.017 .. -.""A -.1 -.103 1A .1'53 11'5 -.09'5 153 .015 
5 -.11'3 4111 .111 19 .024 116 -.11. 154 .071 
6 -.IS~ 43 -.142 80 -.034 117 -.115 ISS .149 
1 -.112 4. -.070 81 .0'12 114 -.01l5 156 .012 
8 -.091 4'5 -.(J20 tfl .218 119 -.109 151 -.124 
9 -.ln6 46 .081 83 .0&4 120 -.159 159 -.153 

10 -.035 47 -.171 84 -.0"9 121 -.145 159 -.082 
11 -.164 414 -.1~5 85 -.009 122 -.037 160 -.110 
12 -.12; 49 -.174 86 .039 123 -.093 161 -.147 
13 -.019 50 -.Ob1 d7 -.017 124 -.179 162 -.159 
14 -.02q C;1 -.140 88 -.112 125 -.190 163 -.Oa3 
15 -.171 52 -.111 89 -.16q 126 -.095 164 -.118 
16 -.160 53 -.091 90 .211 121 -.153 165 -.089 
17 -.lM) !t4 .021 91 .099 128 -.152 166 -.086 
18 -.067 515 -.423 9i -.004 1i9 -.132 161 -.037 
19 -.163 5'- -.351 93 -.138 130 -.020 1611 -.443 
20 -.141, 57 -.192 94 -.106 131 -.069 169 -.010 
21 -.lS~ 'iR -.052 95 -.1~5 132 .011 170 -.056 
22 -.0C;6 '5Q -.165 96 -.166 133 -.030 171 .019 
23 -.1"4) 60 -.258 91 -.207 134 -.193 172 -.011 
24 -.14R 61 -.305 98 -.10'1 IJ5 -.i31 173 -.226 
25 -.14A 62 .O~8 99 -.lll 136 -.1"9 174 -.041 
?6 .1221 "3 -.212 lOll -.188 131 -.100 175 .025 
27 .012 1\. -.202 101 -.187 13E' -.092 176 -.053 
21' .007 6':; -.154 102 -.096 139 .016 117 -.045 
29 -.051) 66 -.uSI 103 -.183 140 -.060 178 -.064 
30 -.0?3 1t7 -.148 10. -.172 141 -.078 179 .002 
31 -.212 f)1t -.14. 10~ -.157 142 -.003 180 -.082 
32 -.131 ,.,'" -.291 lOt! -.049 144 -.037 un -.055 
33 -.149 7'.) .269 107 -.112 145 -.oeo 182 -.0.7 
3. -.045 71 -.110 108 -.11q 146 -.074 lR3 -.033 
35 -.145 1? -.14Q 10'1 -.Us2 141 -.014 I>'!. -0.000 
36 -.O~7 13 -.131 110 -.093 148 -.155 185 -.002 
31 -.114" 74 -.040 111 -.178 149 -.150 186 -.202 
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TABLE 2 (Continued) 

'LO.TING NUCLEAR PO_fR PLANT SEPTEM8ER 19115 
"11110 DIRECTION 0 BA£AK".UR 2 BUILDING 2 

T.p CP,..UIIf TAP CPM£AN TAP (P,..[AN TAP CPMEiN TAP CPM[AN 
1 -.Otll 3- .1lS 7~ .300 112 -.051 150 -.027 
2 .047 3Q -.019 1" .189 113 -.047 151 .043 
3 .... 0 .. 7 .n .16C; 71 .066 114 .038 152 -.001 
4 -.044 41 -.025 71l .23.IJ 111'; -.063 It;J .020 
5 -.o!tq 42 .136 19 .009 111'1 -.096 154 .005 • .OJO 41 -.09 .. dO -.049 117 -.085 155 .061 
1 -.04" .4 -.03111 81 .064 11111 .017 156 -.OlA 
8 -.02. .." .... 015 it2 .14" 119 -.054 1157 .002 
9 -.051 ... ~ .063 81 .011 120 -.038 158 .... 030 

10 .003 41 -.105 8. -.0&1 121 -.035 159 .047 
11 -.031 4" -.U7e 8~ .017 le2 .046 160 -.021 
II! -.02n 4q -.0.,5 0'.> .04i 12:. -.049 161 -.030 
11 .... enn .,., -.901 itT -.'H1 124 -.066 162 -.028 
14 .all ':;1 -.10l .,., -.0"0 ll~ -.0"4 163 .050 
15 -.139 <;2 -.016 89 -.105 116 -.005 164 -.008 
16 -.011::- 'i3 -.Ott2 YO .196 U7 -.057 165 .012 
IT -.09Q 54 -.017 91 .105 ll8 -.013 166 .019 
18 -.020 t;t; -.385 92 -.024 129 -.OA3 167 .091 
Itt -.135 56 - • .314 93 -.091 130 .006 168 -.053 
20 -.094 'i7 .... 174 '14 -.048 131 -.086 169 .017 
21 -.111 ';4 -.Olt4 95 -.109 132 .014 170 .025 
22 -.P~9 C;CO -.1.,,,, .. ,. .... 0~3 133 .014 171 .099 
23 -.14'1 £,1'1 -.227 97 -.07') 134 .059 172 .031 
24 -.114 0,1 -.2 .. 6 'Itt -.02" 13<; -.l<1t3 173 .036 
25 -.11t; .,2 .1 .. 0 99 -.lU7 136 -.l1ft 174 .029 
16 .1l:t "'J -.123 1"'- -.ll0 137 -.016 1715 .102 
'1 .075 oIL. -.1714 101 -.11)~ 13R .100 176 .03A 
28 .on .,-; -.10S 102 -.001 llQ .142 171 .0!t5 
29 -.O~~ 

.,,,, -.042 103 -.o.on 140 -.039 178 .081 
30 .02t; "7 -.IS9 1"- -.0". 141 -.031 17~ .079 
11 -.1,.0 " .. -.l::tll 1"!!'J -.00;," HZ .031 lAO .006 
32 -.0"'\ 6Q -.2.,1 lu6 .026 H4 -.!J21 181 .019 
33 -.112 11) .':' .. 14 107 -.014 1415 -.001 lA? .024 
34 -.03" 71 -.039 lOll -.110 146 -.003 183 .059 
35 -.1." 1" -.OYe? lOCj -.O""~ 147 .062 1lt4 .059 
36 -.106 13 -.113 110 .003 14" -.020 185 .119 
31 -.0"4 14 -.OJl 111 -.Obl'! 149 -.002 186 -.095 

111'''''0 DlftECnOI'4 0 9RfAkWATER 3 RUILD'''''G 1 

TAP (PME'" T'P CP~fA"" TAP CPMF:AN TAP CPMEiN TAP CP"'!' AN 
1 -.'!If. 3,q -.1;7 1 .... .603 112 .... 118 150 -.043 
2 -.13A 39 -.401 1" .6Sc.; 113 -.103 151 .019 
3 -.121'1 40 -.19t! 17 .bOl 114 -.092 152 -.022 
4 -.104 41 -.421 18 .333 115 -.061 153 .019 
~ -.120 47 .... 0 .. 0 19 .3uo 11 I!! .... 155 154 .082 
6 -.50t 43 .... 403 80 .258 117 -.168 155 .164 
1 -.1'10 44 -.110 ttl .261 118 -.055 156 .030 
It -.111) itt; .Z92 ~2 .42d 119 -.125 157 -.111 
9 .... 123 46 .335 83 .336 UO -.099 158 -.lS5 

10 -.04e; H -.180 84 .206 121 -.085 159 -.088 
11 -.2f'S 49 -.088 95 .246 122 .011 160 -.180 
12 -.239 49 -.151 86 .361 123 -.060 161 -.149 
13 -.11)1 150 -.05;) 81 .293 124 -.191 162 -.163 
14 -.061 51 -.ll2 88 .0"8 125 -.184 161 -.090 
15 -.1~~ 52 -.101 89 .046 126 -.114 164 -.127 
16 -.171 ct3 -.071 ~O .46'> 127 -.080 165 -.094 
17 -.I«;Q 54 .032 91 .395 121\! -.126 166 -.10A 
1. -."77 ~5 -.49; 92 .268 129 -.122 10;7 -.113 
19 -.1(.7 !lit -.285 93 .27Z 130 -.1)05 168 -.585 
20 -.l~~ 157 -.195 94 .118 131 -.062 169 -.075 
21 -.15$1 5f' -.064 95 .033 132 .127 110 -.061 
22 -.064 ,,~ -.169 .,,6 -.094 113 .101 111 -.006 

" -.163 60 -.3lt4 91 .065 134 -.301 172 -.220 
24 -.163 "1 -.353 98 .061 135 -.408 173 -.526 
25 -.152 62 .153 99 -.107 136 -.lq7 174 -.056 
26 .303 63 -.219 100 -.200 137 -.088 175 .015 
27 .339 64 -.176 101 -.19t; 139 -.201 176 -.068 
28 .283 615 -.164 102 -.081 139 -.08" 117 -.079 
29 .lfsB fl, -.063 103 -.163 140 -.05~ 178 ... 379 
30 .099 67 -.145 104 -.134 141 -.074 179 .001 
31 .... 41)6 68 -.160 105 -.114 142 .009 180 -.092 
32 -.18" 69 -.330 100; -.007 144 -.042 161 -.054 
33 -.146 71) .232 101 -.069 h5 -.080 182 -.056 
34 -.141 71 -.174 108 -.199 146 -.074 183 .267 
35 -.136 1" -.156 In -.180 147 -.022 lB4 .260 
36 -.101 73 -.144 110 -.073 148 -.175 185 -.039 
31 -.343 74 -.044 III -.145 149 -.141 186 -.191 
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TABLE 2 (Continued) 

FLOATIN& NUCLEA~ POWER PLANT SEPTEMBER 1975 
WIt4D Dlt1ECTION 0 BREAKwATER 3 BUILDING 2 

T.P c .... ,.'" TAD CP"'FAN TAD CP""A .. TAP CO"EA" TAP CPME' A" 
1 -.094 3" .O'i'C lS .313 112 -.095 ISO -.011 
2 .03" 3Q -.039 11) .210 113 -.088 151 -0.000 
3 -.0711 4n .126 11 .OAO 114 -.001 1152 -.062 
4 -.06c; 40' -.0 .. 0 7A .2;1) 1115 -.111 153 -.040 
5 -.081' 42 .120 H .009 116 -.141 154 -.033 
6 .019 4:- -.103 80 -.051 117 -.142 1155 .044 
7 -.051 .... -.c .. q lSI .0";'1 118 -.OJ4 156 -.040 

" -.044 ",c:. -.012 ,,~ • 1 !::I 3 119 -.102 157 -.021 
9 -.071 .. " .0,,0 ts3 .014 120 -.011 154 -.061 

10 -.022 ,.1 -.136 tJ4 -.016 121 -.010 1159 .016 
11 -.O.? 4 lit -.u'JO .,., .022 122 .010 1"0 -.066 
12 -.031 /tQ -.107 .,0 .I)ltri 123 -.0'113 161 -.010 
13 -.031 ~!) -.032 iJ7 -.02t! 124 -.094 11)2 -.066 
14 -.{HI) -"1 -.12*' dti -.n~7 125 -.104 163 .011 
15 .... 165 "'2 -.11)9 8'i1 -.110 126 -.036 164 -.021 
11.1 -.134 C;':l -.110 «;1) • lin 121 -.OliO 165 .001 
1'7 -.14:1 54 -.1)'04 ~l .092 128 -.114 166 .009 
18 -.061 55 -.424 92 -.006 129 -.122 161 .082 
19 -.114 '36 -.3 .. 5 93 -.014 130 -.028 168 -.064 
20 -.13~ .. 7 -.IQS ilt -.OS2 131 -.126 169 -.002 
21 -.14A SP -.053 <i*:; -.120 132 -.006 170 .013 
22 -.0"'. "'Ie:. -.2Ib ~" -.100 133 .005 171 .089 
23 -.174 "'., -.?.,~ '11 -.1'43 134 .039 172 .019 
2. -.149 .. t -.('b"l '.~ -.032 13C; -.106 173 .018 
25 -.147 ~;!I .lle ';'9 -.121.1 136 -.135 174 .014 
26 .fI~l "" -.Fl1 lUO -.10"\ 137 -.038 115 .OR9 
27 .(\5" "4 -.C!o~ 101 -.15~ lJH .0Rl 176 .023 
28 .014 "CO -.lll) 11)2 -.0,5 134 .120 117 .038 ,. -.02A 4"- -.07e 10';' -.133 1 .. 0 -.01il 11~ .061 
30 .OJ? ... 7 -.leU U4 -.10<i* hI -.018 119 .061 
31 -.1"'7 .... -.1#')'" 10"' -.lul 142 -.004 1dO -.013 
l2 -.Of,,~ .,q -.i~3 10" -.012 144 -.014 181 .001 
33 -.124 11'1 .:H~ 1\11 -.119 145 -.055 182 .011 
34 -.05. 1\ -.a11, Ida -.1!:11 14" -.041 183 .011 
35 -.17? 7':> -.113 109 -.146 1<ttl .044 184 .054 
36 -.13" 71 -.1 .. " 110 -.043 )411 -.036 IRS .083 
37 -.013 740 -.llb3 III -.111 149 -.021) 186 -.135 

wI~D DI~ECTI()t~ 0 8HE.KwATE~ 4 AUILOrNG 1 

TAP CO"FA~ T,SD CD"~AN T.~ CPIl4EAN TAP CPfilE_N TAP CPfilU" 
1 -.30'3 31'4 .oa2 h .243 112 -.101 150 .007 
2 -.041 ON -.25'1 7" .307 113 -.010 151 .052 
3 -.114 4., .03& 77 .321 114 .036 152 -.026 
4 -.IO? 41 -.232 18 -.022 115 -.029 153 .006 
IS .... 111 42 .lS4 7q -.017 116 -.229 154 .042 
6 -.183 43 -.259 1i0 -.OSl 111 -.1tH lSS .112 
T -.120, 44 -.OSI> 81 .020 11@ -.041 156 -.014 
8 -.10., loS; .260 fU .189 119 -.102 157 -.101 
9 -.ll? 1f6 .310 83 .113 120 -.059 lS! -.118 

10 -.O~q 47 -.136 81t -.039 121 -.036 159 -.051 
11 -.ll'l 48 -.101 85 .036 122 .058 160 -.153 
12 -.149 44 -.160 86 .299 123 -.012 161 -.114 
13 -.OQ4 C;" -.031 81 .223 124 -.150 162 -.131 
14 -.035 51 -.101 t:t8 -.llt9 125 -.169 163 -.059 
15 -.158 '52 -.010 et9 -.125 12~ -.08~ 164 -.129 
16 -.149 '53 -.051 90 •• 22 127 -.078 165 -.112 
11 -.14n 54 .057 91 .383 128 -.092 166 -.127 
18 -.058 SS -.476 92 .297 129 -.081 161 -.096 
19 -.149 51.! -.349 'il3 .148 130 .026 168 -.361 
20 -.132 51 -.166 94 -.016 131 -.034 169 -.010 
21 -.131 'SF) -.026 9S -.oaf> 132 .166 170 -.081 
22 -.03Q 59 -.13l 96 -.190 133 .106 111 -.031 
23 -.14~ 60 -.260 '11 -.110 134 -.160 112 -.160 
24 -.13S 61 -.358 98 -.013 135 -.350 113 -.239 
25 -.12Q ~2 .152 .. 9 -.219 13(, -.163 114 -.053 
26 .313 ~3 -.222 100 -.286 131 -.049 115 .001 
iT .331 o. -.170 101 -.243 131l -.14~ 116 -.109 
28 .300 ;'5 -.124 102 -.112 139 .003 111 -.116 
29 .169 ~6 -.023 103 -.118 140 -.008 118 -.161 
30 .OQ1 "1 -.116 101t -.121 141 -.030 119 .013 
31 -.337 6" -.114 10~ -.068 142 .053 180 -.081 
32 -.12t:; 69 -.352 106 .022 144 -.041 181 -.043 
33 -.l1q 7" .363 101 -.043 14&; -.052 182 -.042 
34 -.012 11 -.131 lOa -.254 146 -.051 183 .232 
35 -.112 7.? -.109 lU'IJ -.211 147 .002 184 .185 
36 -.011 l' -.102 110 -.o>}o 148 -.101 185 .053 
31 -.2!)3 ,. -.011 111 -.14H 149 -.114 186 -.172 
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TABLE 2 (Continued) 

~L04TIN3 NUClEIR POWEA PLANT SEPTEMBEA 1915 
_INO OU~£CT 10,.. 0 9~UI<"AfEA 4 9UILDING 2 

TAP CPMEA'" TIP CPMEA'" TAP CPMEl", fAP CPMEAN TAP CPMEA .. 
1 -.013 '41J .1)~6 lro; .141 112 -.031 150 .019 
2 .039 3Q -.0 ... 7ft .120 113 -.029 151 .GIH 
'3 -.061i .1) .111 77 .011 114 .051 l'i2 .006 

• .... 0.2 41 -.040 lA .111 115 -.846 153 .018 
5 -.059 41 .10d 7 .. -.0 ... 2 116 -.02ft 154 .011 
6 .019 4' -.O~U) 80 -.056 117 -.024 ISS .018 ., -.0"'0 44 -.02'i HI .Oll 11" .050 156 -.012 
lit -.02A 4$ .... I)~S lie! .106 119 -.038 151 -.003 
9 -.041 44 .0 ... til .063 120 -.022 158 -.027 

10 .010 47 -.097 84 -.064 121 -.019 159 .0.5 
11 -.06. ... ,. -.042 At; -.012 122 .055 160 -.035 
U -.03;» -Q -.U:.>'fo ct6 .&1'.;0 123 -.036 161 -.021 
13 -.011 51l .ull fJ' -.01«; u ... -.041 162 -.024 
14 .01] ':>1 -.CiH 8>4 -.061 12e; -.03e; 163 .0 ... " 
15 -.120 Sl -.061t ., .. -.01t5 126 .022 164 -.004 
16 -.089 53 -.062 YO .160 127 -.026 165 .019 
IT -.Oft9 &;4 .011 91 .OS2 128 -.OS9 166 .021 
18 -.016 55 -.333 '12 .01S 129 -.061 161 .089 
19 -.120 5" -.249 93 -.02Y 130 .02S 168 -.038 
20 -.08' Cj7 -.125 9 ... .00S 131 -.061 169 .022 
21 -.091 'ill -.u!> ':II!:) -.055 132 .001 110 .030 
22 -.01" 59 -.149 ~*' .... 030 133 .018 111 .100 
f113 .... 11111\ "'1'1 -.lu1 97 .012 134 .028 112 .025 
24 -.09. 01 -.iN2 ~" .014 1JS -.0~4 173 .021 
2t; -.11;:;3 1\2 .127 ':II" -.01)0 136 -.01)7 114 .031 
26 .0MfI "'~ -.121 1110 -.07l 131 .016 175 .10ft 
27 .f)1'i ,.. -.1.::'" 11:11 -.OO;~ 1314 .OY2 176 .031 
2' .OtlC; I\C: -.Odl 101 .0.!tS 130 .122 177 .051 
29 -.03' "'1') -.01!) 10) -.01l3 1 ... 0 .013 178 .oss 
30 .""'1 t:7 -.1~1 11.14 -.(\4{) 1 ... 1 .016 179 .OA2 
31 -.104 ..... -.11~ lO!'o -.1' ..... 1 ... 2 .0..,6 180 .009 
32 -.nsa .,0 -.269 1116 .03;' 1 ... .012 181 .023 
33 -.("46 1n .~72 1U1 -.0'''' 14S .018 182 .034 
34 -.011 11 -.1.1,1 11.1" -.0,3 146 .014 183 .081 
3S -.121 1;» -.OHU 1O~ -.049 147 .014 184 .025 
36 -.07l1, n -.oao 110 .o.so 148 .... 017 185 .091 
31 -.060 74 -.006 III -.os~ 149 -.006 186 -.061 

WINO DIAf'CnON 40; BREAKWATER 0 BUILDING 0 

TAP CPMFAN np CPM!.,." TAP CPatEA,. TIP CPMElN TAP CPMElN 
1 -.S3'" 3- -.1(1(1 1'.; .077 112 .203 150 -.322 
2 -.P87 39 -.!:Itl!'" 1tl! .11:;0 11~ .152 151 -.238 
3 .... 34" 40 -.1"3 77 .2b4 114 .161 152 -.336 
4 -.32 ... .1 -.2b1 18 .131 liS -.030 1S3 -.335 
5 -.3". -2 .1Al 19 .18') 11" .399 IS4 -.331 
6 ".5.4 43 -.211:; ~o .277 111 .3314 ISS -.235 
l -.46C; 4'" -.1'i0 &1 .009 11'1 .334 156 -.325 .. .... 439 .tit .... 15 1:S2 .204 119 .221 151 -.293 
9 -.460 .. " .16" 83 .209 120 .185 158 -.425 

10 .... 335 41 .061 84 .342 121 .1l8 159 -.319 
11 -.18:- ·ft .035 85 .250 122 .135 160 -.399 
12 -.861 49 -.143 86 .520 123 -.060 161 -.418 
13 -.690 SO - .. 050 87 .110 124 .211 162 -.408 
14 -.519 51 -.225 88 .366 125 .285 163 -.300 
15 -.569 52 -.327 89 .360 126 .156 1b4 -.333 
16 ....... 67 53 -.406 90 .353 127 -.066 165 -.318 
11 -.450 54 -.316 91 .092 ll8 -.186 166 -.308 
18 -.3t." !)S -.974 92 .266 129 -.276 167 -.207 
19 .... 461) 56 -.796 93 .237 130 .... 221 168 -.l92 
20 -.4~6 '57 -.471 94 .249 131 -.3it4 169 -.318 
21 -.434 t;6 -.416 95 .337 132 .539 110 -.311 
22 -."00 59 -.Q57 96 .435 133 .165 111 -.219 
23 -.431 60 -.693 91 .424 134 .... 798 172 -.302 
24 -.503 61 -.23Y 98 .377 13'i .306 173 -.280 
25 - .... 99 62 -.442 99 .450 136 .181 114 -.l12 
26 .373 63 -1.041 100 .348 137 -.156 175 -.216 
21 .116 64 -.111 101 .269 138 -.234 176 -.303 
28 .016 6Cj - .... 83 102 .21:;5 139 .223 171 -.292 
29 .09" M -.434 103 .21.11 140 -.319 118 -.184 
30 .133 61 -.186 104 .11t8 141 -.334 179 -.257 
31 .OQ~ 68 -.192 105 .087 142 -.224 180 -.340 
32 .0112 69 .030 106 .133 144 -.332 181 -.33? 
33 -.(le1 70 .162 107 -.009 145 -.345 182 -.314 
34 -.150 11 -.745 108 .428 146 -.351 lit 3 .544 
35 -.4;:;" 12 -.4 .. 7 109 .3 .. " 141 -.260 184 .139 
36 -.419 13 -.452 110 .345 1"'8 -.357 185 .... 260 
31 -.83A 14 -.350 III .244 149 -.365 186 -.591 



64 

TABLE 2 (Continued) 

'LOATING NUCLEAR POWER PLANT SF.pTEMAER 1915 
WIND DlfoCECTlON .,.s BREAKwATER 0 BUILOING 

'Tap CPIilEAIii TAP CPMEAN TAP (PM".N TAP CPMEAN TAP (PHEAN 
1 -.513 3M -.063 15 .035 112 .223 150 -.402 
2 -.27? 39 -.504 16 .15ft 113 .180 151 -.376 
3 -.320 .0 -.133 11 .226 114 .19" 152 .... 181 
4 -.29Q 41 -.208 18 .100 115 .034 153 .010 
5 -.336 42 .16d 19 .ltt5 116 .400 154 .031 
6 -.53" 4] -.172 80 .244 117 .331 155 .049 , 

- •• 4. 44 -.150 ttl .... 024 lhl .3l2 156 .... 131 
8 -.414 4r; .392 dl .1«)2 119 .220 157 -.224 
9 -.42b 46 .1«)6 ttl .166 120 .lOO 158 .... 530 

10 -.290 47 .ll2 84 .315 121 .161 159 -.350 
11 -.191 ... .011; tt~ .219 122 .167 160 -.415 
12 -.833 49 -.10d tJ6 .SOl 123 -.006 161 .... 39. 
13 -.f.-''' ..,1\ -.008 &7 .1.2 ll. .298 162 -.368 
14 -.SIA "11 -.161 AFt .337 125 .28" 163 -.261 
15 -.521 5:> -.212 89 .308 126 .118 164 -.402 
16 -.395 en -.3t17 ,,*0 .349 121 -.098 165 -.319 
17 -.30t; :;4 -.309 91 .Ots9 128 -.171 166 .... 374 
18 -.326 ISS -.874 92 .266 129 -.256 167 -.275 
19 -.224 5f. -.663 93 .211 130 -.231 168 -.l82 
20 -.457 1S7 -.403 q4 .224 131 -.399 169 -.40J 
21 -.149 5A -.443 95 .278 132 .530 110 -.386 
22 .... 301 '59 -.&1::1'1 ;"f) .3&6 133 .172 171 -.281 
23 .... 344 itO -.S~9 'i7 .3112 134 -.8l0 172 -.378 
24 -.44t; t-1 -.213 9 .. .325 135 .325 173 -.340 
25 ....... 77 6? -.408 99 .39& 13~ .206 174 -.352 
~6 .3A4 6' -.948 100 .341S 137 -.178 175 -.257 
27 .11S2 64 -.596 101 .278 Ill' -.2.5 176 -.365 
28 .04~ 65 - .... 39 102 .2«J5 139 .218 177 -.339 
29 .1114 «)1\ .... 375 103 .201 140 -.515 17ft -.333 
30 .15:' 67 -.7S4 11)4 .158 141 -.545 179 -.319 
31 .1." 6ft -.102 lOS .103 142 -.456 1,.0 -.438 
32 .117 1)9 .033 100 .145 144 -.47] 181 -.410 
33 -.0"" 70 .123 107 .006 145 .... 345 Itt? -.J86 
34 -.13S 71 -.7il 10ft .448 14& -.199 183 .560 
31S -.45" 7? -.413 109 .351 1 ... 7 -.045 1"4 .132 
3~ -.392 73 -.455 110 .341 14" -.164 185 -.280 
37 -.7"0 7. - •• 0. Ul .2 • .,. 14Q -.242 186 -.522 

iii 1 litO OI~f.CTtO~ 4S PH[At<wATER 0 PUILOING 2 

TAP CPltEAN TAD CPfooIEAN TAP CP"'F.AN TAP CPMFA ... TAP CPHEAN 

1 .... 3S0 3A -.031 7~ -.120 112 .162 150 -.156 

2 -.191 39 - .... el1 7" -.037 113 .124 151 -.080 

3 -.2Q7 40 -.20· 17 -.01~ 114 .157 152 -.161 

4 -.29" .1 -.lij7 18 -.121 115 -.011 153 -.178 

5 -.2f'? 4~ .042 79 -.17. 116 .336 15ft. -.190 

6 -.279 43 -.30'J 80 -.142 117 .239 155 -.117 ., -.338 4. -.250 ,.1 -.191 Ill! .262 156 -.196 

• -.349 4S .107 tl2 -.040 119 .152 IS7 -.199 

9 -.313 41\ .035 83 -.119 120 .140 158 -.249 

10 -.229 47 -.035 8. -.139 121 .107 159 -.156 

11 -.lHO 4it -.277 85 -.125 122 .129 160 -.226 

12 -.637 49 -.184 86 .196 123 -.036 161 -.240 

13 -.61n 50 -.068 87 -.091 124 .283 162 -.233 

14 -.539 51 -.221 8A -.125 125 .166 163 -.132 

15 -.4 .. 0 52 -.313 89 -.093 126 .001 164 -.259 

1~ .... 307 53 -.361 90 .490 127 .... 175 165 -.313 

17 -.179 54 -.205 91 .197 128 -.191 166 -.362 

18 -.221 55 -.815 92 .151 129 -.240 167 -.282 

19 -.296 51'; -.447 93 -.055 130 -.178 168 -.362 

20 -.324 57 -.344 9. -.n67 131 -.286 169 -.263 

21 -.3le; SA -.369 95 -.132 132 .594 170 -.319 

22 -.232 59 -.818 96 .135 133 .278 111 -.272 

23 -.323 66 -.550 91 .1-5 134 -.~S2 172 -.382 

24 -.333 61 -.287 98 -.Uti3 135 .323 173 -.363 

25 -.3~6 62 -.430 99 .lc9 136 .142 114 -.193 

26 .409 63 -.810 100 .22" 131 -.154 175 -.179 

27 .110 64 -.438 101 .177 138 -.0'53 176 -.331 

28 .1nl 65 -.338 102 .233 139 .271 177 -.367 

29 .011 f>.6 -.257 103 .129 140 -.153 178 -.349 

30 -.016 61 -.hI4 104 .101 141 -.160 179 -.072 

31 .11q 61\ -.Oa9 10; .059 142 -.012 180 -.194 

32 -.006 ,,~ .028 lOl'I .123 1·4 -.169 181 -.105 

33 -.141 1~ .00. 101 -.008 145 -.190 1&2 -.138 

34 -.1.0 71 -.b04 108 .377 146 -.204 183 .326 

35 -.3"1 12 -.301 10<1 .2~1') 147 -.129 184 .O!o9 

36 -.2AS 13 -.295 110 .290 14!\ -.222 185 -.217 

37 -.4'" .,. -.241 111 .178 149 -.191 186 -.3l1 
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TABLE 2 (Continued) 

FLO.Tl~6 ~UCLEAR PO"t:R PLA~T SEPTEMflER 1915 
WINO OlRECTIOll: .. 5 SkUKwATER 1 BUILDING 

'up C .... EA .. Tap CPMEAN TAP CPME."" TAP CPMEA" TAP CPMEA" 
1 -.411 3Q -.001; 75 .152 112 .097 150 -.377 
2 -.13" ~Q -.SI2 7& .237 113 .0'12 151 -.039 
3 -.237 Ion -.OdCi 71 • 277 11 • .119 1'52 .074 .. -.233 .1 -.lOS 78 .1l2 115 -.051 153 .OAO 
5 -.Z5~ to;:» .21lS 7'1 .143 116 .079 154 .070 
6 -.212 43 -.131 80 .1'1112 117 .Ul 155 .100 
1 -.324 •• -.Ol\~ ~l .0,'5 118 .181 lC;1t -.064 

• -.30'1 4C:; .391) s;:» .236 119 .111 1t;7 -.122-
9 -.33" "' .. • 252 ,,3 .210 120 .111 15 • -.371 

10 -.211 47 .245 84 .232 121 .093 159 -.216 
11 -.,.2,. .-- .245 Rt; .214 122 .12j 160 -.2AS 
12 -.&44 4~ .21t; .... .407 123 -.OJt; 161 -.270 
13 -.5"" c:;n .25& tt7 .207 124 .37R 162 -.241' 
14 -.477 ';1 .12" 8'" .2116 12C; .314 163 -.144 
15 -.445 t;2 • 079 119 .157 126 .329 16 • -.289 
16 -.2''') "j~ .02Ci Y') .5A6 127 .243 165 -.273 
n -.21e; C;4 -.OlO 71 .335 leA .193 166 -.277 
1ft -.Z3e; 515 -.797 92 .344 129 .115 167 -.192 
19 -.181 5" -.568 93 .212 130 .186 168 -.280 
ZO -.3'51 57 -.337 Y4 .2"3 131 .017 169 -.?44 
21 -.133 c;a:t -.368 9, .IS6 132 .660 170 -.272 
22 -.23" =;Q -.&014 Yf'l -.oze; 133 .332 111 .... Z07 

23 -.27" 10('1 -.S·4 '11 .ltU:l 134 -.693 112 -.314 
i4 -.3se; ... 1 -.1",1 9q .1.,;13 Il5 .309 173 -.2S7 
241 -.41)" ,.~ -.3." 'If; .002 136 .198 174 -.IA6 
~6 .Co ... It' -.~44 100 .31~ U7 -.0f42 115 -.153 
27 .30~ ft. -.441 101 .237 13f4 -.175 176 -.299 
28 .2.'1 0;,'> -.345 li1l .ill 139 .28t; 177 -.281 
29 .2t;7 "", -.287 Il1j .131 140 -.510 178 -.255 
3. .1eH "''1 -.b!11 10'" .1c?9 141 -.4t;" 179 -.141 
31 .0~Q n" -.101 11h .12!1 hi! -.4t;1 1"0 -.2C,2 
3~ .104 ,.:a .li7 10'" .1'iZ 144 -.3~1 181 -.211 
33 .I)/n 1" .121 101 .0Sfl 145 -.227 1A2 -.177 
34 -.(17" 11 -.578 lU M .0!:l!tI H6 -.1'50 U\3 .545 
35 -.3ftet 7' -.2d~ 10" .012 .. 7 -.022 184 .2"1 
36 -.3?Q H -.l!)t' 110 .146 14" -.1315 185 -.244-
31 -.,.33 14 -.i:d>\ 111 .Od" 149 -.ltaR 11)6 -.381 

\otllllD DI~ECTIO"" 4S rtRElJCWATER 1 BlJILDING 2 

lAP CPMFUI TAP CD~·ElN T4P CP"F.',. TAP CPMEA"" TAP CPMEA"" 
1 -.311 3" .u13 7et -.0,,2 112 .022 lliO -.110 
2 -.)C,~ lO -.3S7 7" .009 113 -.012 lSI -.046 
3 -.2."1 ,.1) -.117 77 .041 114- .026 152 -.129 .. -.?2Q 41 -.Ob'5 7~ -.111 ue; -.126 lS3 -.125 
~ -.213 ",2 .174- 1 .. -.IS'.> 116 .125 15. -.120 
6 -.231 4] -.107 80 -.129 117 .102 155 -.040 
7 -.2"" 4'" -.0)4 el -.1'53 11" .147 156 -.113 

• -.2"1 4t; .3 .. 1:) 142 -.1l01 119 .035 157 -.108 
9 -.2QA loll .17" Ij) -.083 120 .032 158 -.178 

10 -.150 41 .162 84 -.122 121 .002 159 -.091 
11 -.70? ",,, .147 85 -.Od4 122 .033 160 -.162 
12 -."01 "'~ .112 86 .39S 123 -.115 161 -.170 
13 -.511 SO .14Q 87 .016 124 .305 162 -.161 
14 -.444 51 .028 dR -.004 125 .251 H:3 -.011 
15 -.316 52 -0.0110 89 .021 126 .?S4 164 -.18S 
16 -.232 53 -.033 90 .666 127 .133 165 -.254 
17 -.26" 54 -.001 91 .299 12A .094 166 -.329 
18 -.147 ')a:; -.1)75 92 .299 129 .034 167 -.273 
19 -.234 ')6 -.402 93 .162 130 .093 I"" -.352 
20 -.244 '57 -.266 94 .0"4 131 -.036 169 -.193 
21 -.23e; 54 -.2bl ~C; .012 13Z .685 170 -.272 
22 -.1~6 ~9 -.637 96 .124 133 .492 171 -.253 
23 -.25" 6') -.387 97 .212 134 -.153 172 -.3~0 

24 -.ZC;R 61 -.121 y9 .01'4 135 .266 173 -.362 
25 -.2"1' 62 -.321 99 .062 136 .173 114 -.089 
2t. .57] 63 -.732 100 .226 137 .001 115 -.082 
21 .219 ~4 -.3StI 101 .102 138 -.096 116 -.2f>8 
2J) .213 61; -.251 102 .I1S 134 .291 117 -.3S9 
29 .1M~ 66 -.182 103 .047 140 -.109 118 -.349 
30 .1115 ~T -.4~S 104 .037 141 -.129 179 -.028 
31 .113 " .. -.080 IOC; .008 142 -.036 180 -.133 
32 .Oqo 6Q .162 106 .Ob1 \"'. -.129 lRl -.OS4 
33 .Ollt 70 .076 101 -.0«>8 145 -.135 Ut2 -.CS7 
34 -.01f- 11 -.561 108 .128 H6 -.130 183 .S?3 
35 -.214 7;:» -.236 10'"' .00;1 141 -.049 184 .169 
36 -.202 73 -.2l9 110 .132 141' -.134 lJ)5 -.14ft 
37 -.501 7", -.164 III .023 149 -.116 186 -.261 
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TABLE 2 (Continued) 

'P'LOATtPIIG NlICLEAq POloiER PLAPIIT SEPTEfotSER tCJ7S 
WINO DIk£CTION ~5 AREAtcWATER 2 8UILOIlliG 

TIP CPYF'''' TAP CP"fA'" TaP CPMFA'" TAP CPMf' AN flP CPM[A:.t 
1 -.3n~ 3~ .019 75 .1311 112 -.094 150 -.203 
2 -.Oit3 39 -.1-;2 71t .221 113 -.016 151 .033 
3 -.UU .. n -.017 71 .~Z2 114 .OOA 152 -.006 .. -.1~1 .1 -.074 78 .015 115 -.109 153 .047 
5 -.172 ..:> .22l 1" .06!t 116 -.273 154 .042 
4 -.111 41 -.030 80 .071 117 -.222 155 .077 ., -.10. 44 .oal ttl .04. 118 -.071 156 -.05 .. 
8 -.llto itS:; .3l!> .. 2 .202 119 -.114 151 -.101 
9 -.21.7 4~ .1f.)8 83 .13" 120 -.0110 lSI' -.245 

10 -.09(t 41 -.Oe6 84 .01ft 121 -.065 159 -.114 
11 -.4;>" 4Jt .004 Re; .O'SII 122 .015 160 -.IR4 
12 .... Ollt 4Q .0 .. 3 I!'" .3'>" 12l -.0'17 161 -.1 .. 7 
13 -.lli" .,n .141 ." -.01; 12 .. .001' 162 -.1e;? 
1. -.3,,4 <;\ .U4~ .,6 -./le,., leO; • o 41ft 163 -.071 
15 -.l17 ;~ .03b 89 -.06Cl 126 .130 164 -.225 
16 -.I~o 5;1 .01l -.0 .:;72 127 .055 165 -.220 
11 -.1"" 54 .02e, 'il .2 .. 5 12 .. .051 166 -.233 
18 -.104 51i -.661 92 .22b 129 .027 167 -.151 
19 -.1 .. 0 56 -.438 93 .030 130 .109 168 -.225 
20 -.211'3 II;? -.243 'lit .021 131 .007 169 -.19] 
21 -.123 ;R -.219 9!'l -.085 132 .544 170 -.215 
22 -.lot ':;Q -.('71 "1ft -.2"'4 133 .411 171 -.160 
23 -.176 .... ., -."i74 91 -.29f> 134 -.467 112 -.250 
24 -.7.43 

,.,. -.O('c,i "'11 -.n"'4 135 .145 171 -.216 
;lit; -.21;0 "" -./43 

__ c; 

-.3U6 ll6 .120 174 -.lftf, 
26 .c;n" tal -.7fl2 It10 -.3d 137 -.053 17'5 -.114 
27 .3;t~ "'. -.3eft 101 -.322 13ft -.098 176 -.240 

2" .17f, ftC; -.7."(' 102 -.184 139 .073 177 -.239 
29 .I co l\ "" -.1"'4'1 103 -.213 140 -.227 118 -.21ft 
30 .1"0 ;,7 -.54'12 104 -.1 ..... 141 -.213 179 -.093 
31 .112 "'>i -.141 10~ -.IlHh 142 -.113 180 -.176 
32 .1nc; lit .. .lli"l lUI) .02!> 144 -.172 181 -.167 
33 .049 111 .049 101 -.o~o 1-5 -.13~ 182 -.137 
34 .o?? 11 -.452 10ft -.317 14" -.114 183 .383 
35 -.271\) 17. -.20~ 10'1 -.7..,; 147 -.033 184 .038 
3f, -.198 l' ".2'~'" 1111 -.luo 14f! -.140 185 -.160 
37 -.41.S 14 -.~~4 111 -.13; 149 -.157 186 -.268 

wI"'O OlffECTtON 4; 8~E'''WAT£R '2 BUILDI"''; 2 

TAP C;PNFAtI, Ta" CPfIlf'''' TAP CPfl:r::aN TAP CPNEAN UP CPMEAN 
1 -.21A 1fi .017 75 -.OU 112 .003 150 -.140 
2 -.lon 30 -.?31) 1t- .0?4 113 -.024 151 -.081 
3 -.214 40 -.O"i() 77 -.01e; 114 .022 1!>2 -.160 .. -.1"1 ~l -.t)55 78 -.0 .. " 115 -.118 153 -.142 
5 -.lfiO .. 2 • ItS'" 19 -.102 116 .018 15. -.110 
4 -.157 't3 -.073 80 -.110 117 .054 155 -.004 
7 -.2lft 44 .01)6 >i1 -.117 118 .129 156 -.064 
8 -.21G 45 .316 de .012 119 .035 157 -.044 
9 -.250 46 .15- 83 -.070 120 .021 15A -.140 

10 -.1'31) 47 .149 84 -.148 121 -.001 159 -.060 
11 -.5'54 .q .198 8:; -.10S 122 .031 160 -.113 
12 -.44? 49 .186 86 .333 123 -.102 161 -.142 
13 -.407 c;,1) .2uS ttl -.011 124 .222 162 -.125 
14 -.3Q2 151 .064 ~8 -.110 125 .233 163 -.037 
15 -.34q C;;t .039 89 -.039 126 .21a 164 -.143 
16 -.20t=. 51 -.010 '10 .'536 127 .116 165 -.168 
17 -.201 54 -.012 91 .233 128 .120 166 -.187 
18 -.139 C;t; -.123 Q2 .221 129 .051 167 -.110 
19 -.230 c;t- - •• 3«;1 til .127 130 .104 168 -.185 
20 -.231 0;1 -.261.'1 94 .081 131 -.020 169 -.142 
21 -.221 "Ii -.29tl 9-; -.011 132 .4q4 110 -.172 
22 -.lC;q C;q -.6-\1 .,,6 .013 133 .383 171 -.113 
23 -.24f)l "0 -.3-.0 97 .083 134 -.461 112 -.200 
24 -.c4 O ",1 -.079 98 .061 135 .2541- 173 -.180 
25 -.?ISe; 6~ -.30l 99 .001 136 .198 174 -.103 
26 .47(4 f,3 -.14e; 100 .013 137 .047 17S -.014 
27 .233 1)4 -.362 101 .016 138 .023 176 -.187 
28 .225 6" -.25". 102 .121 139 .lao 171 -.194 
20 .171 6" -.194 103 .011 HO -.145 178 -.174 
30 .I?OO 61 -.520 104 -.021 141 -.173 179 .013 
31 .1C;9 ft~ -.046 lOS -.039 142 -.018 180 -.097 
32 .1'50 "q .200 I o I!> .030 144 -.107 181 -.022 
33 .0"," 711 .0313 107 -.0.,,0 14'5 -.154 1ez -.050 
34 .021) 71 -.4 ... ft lilt) -.OU7 146 -.127 183 .429 
35 -.2~" n -.1 '17 lU~ .029 !tt7 -.019 184 .O~8 

36 -.ltso 73 -.20e 110 .110 14(1 -.081 185 -.108 
37 -.414 74 -.13 .. 111 .017 149 -.065 186 -.2!>0 
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TABLE 2 (Continued) 

nOaT!", NutL!." PClIffR PLANT S£ttT£MAER 1914) 
wtNO DIA£CTtDtIf .5 RR£.AKlfAT£R 3 BUILDtNG 1 

TAP CPW£AN Ta. CPM!a .. TAP CPMf ... 'fA. Ofil£lN UP C,.filEA .. 
l -.31t. 3;.t -.013 1$ .14$ H2 .100 150 -.326 
2 -.014 3. .... a .. a .,., .23 • 113 .089 151 -.044 
3 -.1113 .n -.111 11 .a(l)o 11. .131 152 .072 

• -.1". .1 -.101 '" .123 US -.044 153 .055 
S .... 21. .. ;it .11'" ,. .116 11" .... 128 154 .038 
6 -.ISft 43 -.011 6. .15. 111 -.036 155 .010 ., .... '3., ..... .... CHIS ,,1 .051 111\ .111 156 .... 066 

• -.'13 .. iii .341 1t2 .221 H' .069 1~1 -.125 

• -.'11 41t .204 01 .IS1 120 .09$ lS8 ... 339 
10 -.151 .1 .03. 84 .1.0 121 .082 159 .... 19. 
n -.51? ." .o~n 84 • Uti 122 .11 • 160 ....25. 
12 -....... .. q: .Uft ,.fot .419 113 -.051 161 .... 2.1 
13 ..... nlll 50 .212 81 .0-iS Ii- .201 162 ....226 
14 .... '14 ~t .12l ftC! .OS~ US .224 11)3 -.141 
15 -.311) i? .0 .. 3 .9 .001 1'6 .299 164 -.239 1. -.2.tl 53 .04G 'I' .4148 121 .231 165 .... 231 1., .... 2GO ~- ... o.~oo .,,1 .211 128 .198 166 -.2.5 
II -.119 Sf; -.126 -n. .261 ll' .138 161 .... 166 
19 -.149 56 -.lt9A 93 .IS9 130 .181 168 -.239 
20 -.2~3 411' -.302 .4 .159 131 .010 169 .... 225 
21 .... 1~1 Sit -.339 9';' .063 132 .606 no .... 231 
22 -.11'1 SO -.146 flt6 -.13. 133 .118 111 -.111 
I' .... l4. Itf" ...4~4 '#7 -.045 134- -.618 112: .... 26f' 
I. -.3~" 

,.. -.123 9~ .04" 135 .Ilto 113 .... l24 
2S .... 311 ,,~ -.30e;. '1'1 -.142: 136 .l2. 114 ".113 
2. .531\ tot ....l!>tj no .... 012 131 -.OJ6 11~ .... 119 
11 .31i1' .... - ... ~a 101 .014 138 -.202 116 -.246 
2. .tQt ~:; -.331 14l! .150 139 .156 111 ".243 

" .111 .. ,. .... 26 • 103 .1 •• 140 - •• it6 118 -.ll~ 

3. .1-.4 .. ? -.66:1 u- .U6 141 -.418 11· -.153 
U .1.1 ..,to< -.O~l 105 .1'9 142: -.41'i UtO .... 2.9 
31 .un ... " .t!)O 106 .l13 ••• -.l9~ un -.l3. 
33 • 0;*1; 1 .. .O!>3 101 .oss 145 -.19. lA2 -.200 
'4 -.O.,q 11 .... SSo; 10., .... 1 •• 146 -.131 IfJ3 ..,,9 
315 -.3"if, 1'1 ".l,,1 lOQ .... 061 1.1 -.Ol • 184 .u., 
36 -.3n~ 13 -.3.- UO .099 148 -.131 18S -.l14 
31 .... ~"II , . -.301 UI .072 149 -.118 186 -.353 

~I'I(\ ONftCftf'1If .5 RA£AM'WATER 3 f'UILDIN8 2: 

TAP ep""'N TIP CP"F.'N 'AP ePM[AN TAp CPJilf:AN TAP' ePME'JIII 
1 .... 3al ,JII -.012 1~ .... 011 112: .032 150 -.101 
2 .... t!.. '0 -.216 16 .00. 113 .015 lSI -.041 
3 .... 14!'. 4ft -.14«1 n .030 n. .062: IS2 .... 1.0 
4 -.Iin .1 -.lot 1,. -.Ull 115 -.090 153 -.136 
5- ... ~QIt _1' .120 19 -.14. 11 • .033 lS4 .... 112 
6 .... ',1 43 -.11l dO .... 129 117 .045 ISS .... 015 
1 .... 217 44 .... O6#! Itt .... IS3 U8 .ll0 156 -.100 

• -.215' .co .193 tt~ • tUn. 119 .033 151 .... 106 .. -.214 46 .131 tt3 -.080 120 .031 1511 -.151 
1. -.1441 41 .124 a. -.U9 121 .016 159 ... 015 
11 ..... 69. 48 .let3 as -.089 122 .055 16. ".153 
12 -.S5IJ 49 .161 it6 .359 123 .... 092: 161 -.151 
13 ..... 35 SO .21i" 81 .... 003 124 .195 161 .... 1.4 
14 .... 3.1 51 .093 d8 -.014 125 .182 163 -.058 
IS .... 342 52 .015 89 .... 020 126 .229 16. -.183 
16 -.lI9 53 .021 90 .650 llT .152 165 -.252 
11 ... 1'*3 S4 .023 91 .2U lle .12S 166 .... 332 
Ul -.141 SS -.611 92 .239 129 .014 161 -.l79 
19 -.243 CO" .... 3.5 93 .137 130 .131 168 .... 366 
20 -.213 Sl -.251 9. .101 131 .003 169 -.190 
21 .... 23;! S':t ".240 95 .012 132 .ti'. 170 .... 270 
22 .... 1 .. 1 15. .... 656 96 .093 13l .448 111 -.260 
23 .... '6. 60 ".4Q6 91 .139 134 -.705 112 -.401 
2. -.l.3 61 -.144 93 .0.6 13; .211 113 .... 382 
25 ".24CO 62 .... 323 99 .054 136 .164 114 .... 0.0 
26 .Sltt 61 - .. 698 100 .090 131 .013 115 -.067 
21 .2S2 6. -.323 101 .074 U8 -.ll4 116 -.264 
28 .1 •• 6C; -.241 102 ..149 139 .1.2 111 -.3(.9 
29 .1.A 66 -.112 103 .07, 140 - .. 10. 118 -.346 
30 .IC03 61 - .. 512 to4 .078 141 -.130 114 .... 023 
31 •• 11~ 04 .CU6 105 .065 14~ -.034 180 .... 132 
32 .113 64 .138 106 .U8 144 -.13B un .... OS5 
33 .OR? Tft .. 001 itT -.cua 145 -.141 182 -.056 
34 .... 01. n -.".,4 10& ..oal 146 -.12& 183 .481 
35 .... 'tT 7~ -.20q: 10'1 .021 141 -.03. 1&4 .123 
36 -.20. 13 -.213 110 .101 1"8 -.ll3 185 .... 131 
31 .... 525 f. -.139 111 .. 024 149 -.11. 186 -.213 
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TABLE 2 (Continued) 

'LOATING NUCLEA~ PO_EA PLANT SEPTEMAEA 19T5 
WIt,tO DIAfCTlON 4, BREAKWATEA 4 8UILDING 1 

TAP (PME1N TAP (PM[AN UP (PMON TAP (PMEAN TAP (PM['" 
1 -.3"" ," .017 75 .1;0 112 -.018 150 -.281 
Z -.I\T' 3Q -.2 .. 6 T6 .254 113 -.016 lSI .012 
3 -.1~~ .n -.01t; 11 .2&0 114 .042 152 .006 
4 -.1'4/\ .. , -.104 78 .130 115 -.10T 153 .061 
5 -.204 .. " .23~ 7Q .u; 116 -.276 154 .071 
6 -.1?7 41 -.060 ISO .144 liT -.165 ISS .OQ6 
T -.23" ..... .0311 >il .Oolfl 11" -.002 15ft -.04& 
8 -.20Q .~ .471 82 .271 119 -.041 1ST -.101 
9 -.'-75 ... ,. .~':)it 03 .206 120 -.002 158 -.295 

10 -.14~ 47 .02tS d4 .112 121 -.002 159 -.168 
11 -.S2A 4A .111 85 .1lli 122 .051 160 -.244 
12 -.~i'1 .. q .14' ttb .411 123 -.O,,*l 161 -.203 
13 -.42? c;n .219 01 .0.7 124 .14) Ut2 -.201 
14 -.3C;1 'il .1lC; 8" .110e; 125 .UtO 163 -.12ft 
15 -.319 i~ .087 IS.., .012 126 .251 164 -.251 
16 -.231 53 .042 90 .651 127 .185 1&5 -.236 
17 -.19" -';4 .024 Y1 .277 128 .105 166 -.233 
18 -.154 se; -.127 92 .282 129 .111 16'1 -.158 
19 -.159 56 -.49R 93 .143 130 .162 168 -.235 
20 -.2"0 'i7 -.280 94 • lOr; 131 .01" 169 -.232 
21 -.141 CiA - •. 313 'Ie; .008 132 .661 170 -.229 
22 -.14" -;q -.1)fl yft -.2 .... 133 .416 171 -.171 
13 -.241 ,,11 -.4,,2 ..,7 -.2vG 13. -.6t:»2 172 -.269 
24 -.30B .. 1 -.lU2 yo. -.0"'4 135 .Z44 113 -.220 
25 -.3.,3 ... " -.J'11 99 -.261 13" .209 174 -.173 
26 .ft4] .... 3 -.112 100 -.?7~ lJ7 -.006 175 -.119 
11 .41~ ~4 -.3714 101 -.240 13 It -.20;2 17" -.250 
2" .1.1. .. ... -.2f41 lOi .... ooJ, 139 .101 177 -.2.1 
29 .23~ ~." -.Z3.? 1113 -.109 140 -.337 178 -.211 
30 .?""" ~1 -.alb 104 -.0,-7 141 -.320 179 -.159 
31 .1 ... " .. -.10J! 10, -.02b 142 -.2'16 180 -.259 
32 .1C;Q ... q .la1 lUll .Oell 144 -.246 181 -.2ltO 
33 .0"1 71) .u-l 107 ... O~K 145 -.191 182 -.201 
3. .0--1 71 -.")4? 1 '}It -.~13 I-to -.1.6 183 .52R 
35 -.::n .. 7~ -.2~3 10" -.204 147 -.057 194 .178 
36 -.237 71 -.341 lU -.n)2 148 -.167 IdS -.196 
31 -.ftt;,. 74 -.?ott7 111 -.Otl4 149 -.190 186 -.30. 

WINO 01~t.CTION 4S ARF'Af(WATEA 4 ~UILOINC; 2 

hP CPMEA"! TAP CP"'i.AN U'"' CPMI!At. TAP (PMf'lN TAP CPM[AN 
1 -.23~ 3" .004 7t; -.032 1l? .01t; 150 .06. 
2 -.lnA j~ -.2.?3 7" .032 In .003 151 .10'1 
3 -.21A .. " -.09'" 71 .03'1 114 .0'51 152 .040 
4 -.1f!" .. 1 -.G.,3 7d -.OSl 115 -.091 153 .043 
5 -.hln .~ .17 .. 79 -.127 116 .020 154 .053 
6 -.16A 43 -.O7l dO -.119 117 .OJ5 155 .123 
'1 -.2'1 •• .018 ttl -.090 118 .108 156 .075 
8 -.2n4 4C; .3:'3 IjZ .oze; 119 .020 157 .080 

• -.239 4b .1<;9 Ij,j -.Ob6 120 .029 158 .024 
10 -.119 47 • 059 8 • -.133 121 .0l5 159 .084 
n -.585 4$} .096 d5 -.092 122 .058 160 .034 
12 -.4"2 49 .0139 a" .394 123 -.077 161 .027 
13 -.38.1 "i0 .133 87 .009 124 .171 162 .031 
14 -.3 .... "il .oa9 8d -.0'1" 125 .lEt4 163 .098 
15 -.32'5 Ci? -.001i 8 .. -.041 126 .208 164 .003 
16 -.194 !;3 -.042 .;0 .621 III .106 165 -.023 
IT -.1116 C;4 -.023 91 .256 1ZI' .081 166 -.054 
18 -.124 55 -.,,60 fl2 .260 129 .021 167 .001 
19 -.2le; 56 -.400 93 .180 130 .083 168 -.055 
20 -.20Q 51 -.242 94 .122 131 -.042 169 .008 
21 -.208 «;8 -.265 95 .006 132 .629 170 -.021 
'22 -.137 e;Q -.625 96 .056 133 .442 171 .018 
23 -.242 61) -.346 91 .116 134 -.575 172 -.051 
24 -.23l "I -.Otl8 98 .092 135 .181 173 -.032 
25 -.250 ~~ -.212 99 .021 136 .141 114 .049 
26 .533 It1 -.6lt8 100 .001 137 .16S 175 .058 
'27 .2~3 1'14 -.131 101 .013 138 .053 176 -.046 
28 .205 611 -.229 102 .084 139 .295 177 -.063 
29 .1~7 "" -.114 103 0.000 140 .050 118 -.050 
30 .171 "7 -.4A2 104 .011 141 .037 179 .134 
31 .093 I'll' -.081 105 .003 142 .108 180 .041 
32 .093 (,q .1 4 9 lU6 .Ob5 144 .OJ3 1Al .114 
33 .n21 10 .0105 101 -.057 145 .033 182 .081 
34 -.013 71 -.467 108 -.017 146 .040 183 .572 
35 -.211 12 -.210 109 .003 147 .110 184 .269 
36 -.1~1 7J -.ll7 110 .0"5 148 .061 185 .05. 
31 -.490 74 -.161 111 .005 149 .072 186 ·.042 



69 

TABLE 2 (Continued) 

FLOATING NuCLEAR POwER PLANT SEPTEMBER 1915 
WIND DIRECTION .. 0 BREAKWATER o f'UILDING 0 

TIP CPM! ... ! TAO CO"[.'I fA ... CPfilFAN TAP CPMEAN TAP CPMUN 

1 -.1159 30a -.12" 7S -.1S. 112 .462 150 -.478 

2 -.0"" 3lol -.llli 7ft -.I'1l 113 .458 151 -.362 

3 -.19-- .rt .... 44'1 71 -.332 114 .48A 152 -.384 

" -.1"1\ "'1 -.4 .. 1 '" -.Oi7 115 .377 153 -.235 

5 -.U.of .;! -.405 79 -.118 116 .301 154 -.141 

6 -.IIS .3 -.1~~ .,0 -.ll5 117 .381 155 -.020 

T -.2.? •• -.-12" 1\1 -.125 118 .438 156 -.103 

I -.2'4 .. ,.-; -.327 liZ -.066 119 .388 157 -.113 

9 -.201 4" ".230 8J -.174 120 .395 158 -.164 

10 -.0"''' .7 ..... "". ii4 -.'-47 121 .39] 159 -.035 

11 -.437 .:.,::1 - ... ltt tI~ -.20" 122 .4l6 160 -.145 

12 - •• lQ .. Q -.?~1 .,~ -.2 •• 123 .2"6 161 -.159 

13 -.464 5" -.1..,'!' ", -.323 124 -.34(- 162 -.117 

I. -.190 51 -.318 1111 -.2tU 125 -.252 163 -.056 

15 -.2M ~'- ... 421 dol -.319 126 -.029 164 -.166 

16 -.181,; 53 -.5117 '#0 .125 127 -.104 165 -.155 

n -.176 5. - .. 424 91 -.419 128 -.122 166 -.139 

II -.084 55 -.Clll. 92 -.327 129 -.232 167 -.059 

19 -.199 "to -.315 93 ... 430 130 -.250 16" -.152 

2. -.233 !a7 -.403 94 -.270 131 -.396 169 -.115 

21 -.21A C;~ -.73· 9<; .... 3RO 132 .152 170 -.167 

22 -.2':u, " .. -.7'11\ .... -.445 133 .008 171 -.062 

23 -.2 ... 1\ "I) ".4"~ .. 7 -.475 13_ -.4q9 172 -.152 ,. -.3"" 1" -.'136 ~ .. -.3-" 1311; .3S8 173 ".143 

" -.~". ,.? -.!-10 "9 ".4!:tR lJl!> .392 174 ".IR8 , ... .0 .. 0 .. ~ -... ;''' 101) • 3esli 137 .161 175 -.086 

'J -.3114 "'4 .... 321 Ul .3"'& 139 .104 176 -.145 
,a -.371 ,. .. ... 35«;1 101 .4]0 139 .032 177 -.139 ,. -.311l ~" -.744 1113 .4" .. 140 -.505 17-- -.148 

30 -.17 .. ~7 .... 0 .. 7 104 .409 141 -.477 17Q -.093 

31 .114 1) foA .~'7 } I)';) .3~4 142 -.380 180 -.215 

32 .139 fol.j -.70" 10" .415 144 -.422 lAl -.172 

33 .1"9 7fl -.J~'i 107 .37t! 145 -.277 182 .... 187 

3. .1·~ 71 -.344 10M .3<')1 146 -.lq!Ft It') -.238 

!S -.3,..n 7' -.3~2 lOQ .451 147 -.062 1"4 -.295 

36 -.4~1 73 -.&1 .. 111) •• oB 146 -.138 1A5 -.284 

31 -.1'!l4 7. -.615 III .4:;. 1.9 -.138 186 -.279 

"1"'0 nNECTlI'),.. qo P.R~.t(WATEP 0 RUILOINR 1 

JAP CPM,aN T411 C;;'''''.'4 rao CP"'EAN UP CPMEAN TAP CPMEAN 
1 -.l~J ~<t -.1 .. 3 1<; -.2UP III .432 150 -.6"6 , -.091 39 -.287 7& -.233 113 .43? 151 -.30) 
3 -.111\3 40 ".4.t!o 77 -.3"1 114 .4~0 152 -.300 
4 -.170 .1 -.451 78 -.110 115 .417 153 -.242 
-s -.160 4~ ".419 79 -.236 116 .291 154 -.236 
6 -.IIQ 43 -.77? 80 -.271) 117 .36S 155 -.137 
T -.134 .4 -.ttl!) 81 -.182 1 ... .412 156 -.229 
I -.23~ 4~ -.329 82 -.126 119 .3!a7 157 -.189 
9 -.200 .. " -.236 d3 -.236 120 .3133 15" -.132 

10 -.OQO 47 ...... 76 84 -.292 III .391 159 -.058 
11 -.395 •• -.'Ul 85 -.2.5 122 .435 160 -.IA7 
12 - •• 05 49 -.303 d6 -.292 123 .330 161 -.142 
13 .... 3Act -;" -.189 87 -.373 124 -.395 162 -.14·5 
14 -.1"-' -;1 -.311) dB -.314 12!.' -.'194 163 -.097 
15 -.24Q "52 -.430 89 -.]53 126 -.O'l] 164 -.199 
111 -.l'l~ 53 -.522 90 .066 127 -.177 165 -.176 
17 -.190 5. -.437 91 ..... eo 128 -.168 166 -.171 
18 -.04119 5~ -.848 92 -.392 12q -.261 167 -.103 
19 -.207 54lo -.304 93 -.466 130 -.300 168 -.2'05 
20 ·.IQ8 ~7 -.409 94 -.312 III -.466 169 -.196 
21 -.233 liA -.750 95 -.4l8 132 .107 170 -.180 
22 -.l12 50 -.735 96 -.469 133 -.029 171 ".095 
23 -.300 60 -.439 97 -.514 134 -.521 172 -.212 
24 -.3,.Q 61 -.928 98 -.31'14 135 .309 173 -.185 
25 -.441' ,.~ -.484 .. 9 -.5U7 136 .366 174 -.197 
26 .040 63 -.421 100 .353 137 .260 175 -.096 
27 -.?A." ft. -.305 101 .344 138 .092 176 -.190 
28 -.3A7 6C, -.358 102 .397 139 -.021 117 -.186 
29 -.344 6" -.762 103 .l!'>7 140 -.597 178 -.182 
30 -.1~!) 67 -.47J 104 .368 141 -.362 17q -.115 
31 .1"" ~A .47tl lOS .343 1.2 -.423 lAO -.253 
32 .224 .,q -.756 106 .31\9 144 -.309 181 -.192 
33 .1";- 70 -.4.33 101 .349 145 -.220 lA2 -.211 
34 .1"2 71 -.313 108 .l~O 146 -.227 183 -.286 
35 -.~IJ. 1'? -.310 109 .4~8 1.7 -.133 184 -.3~1 
36 -.351' 1'3 -.121 110 .460 148 -.227 1&5 -.311 
31 -.1 ... 7. -.!>63 111 .407 149 -.192 186 -.292 
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TABLE 2 (Continued) 

f"1.0ATt!llt; NIJClE~R PowER ;:tUNT SEPTEM8ER 1915 
tlIND DI"ECTXO~ C)U BRE"t<"ATER o BUI1.DING 2 

T, .. C ..... EA'" T .... CDIICEA ... TAP CD"EA'" TAO CPNFlN TAP CPMEAN 
J -.183 3~ -.122 15 -.191 112 .439 150 -.3~7 

2 -.099 39 -.2'11 7ft -.230 113 •• 32 151 -.314 
3 .... 19" "'1) - •• 23 11 -.41t; 114 •• 50 152 -.344 
It -.1 .. " .l - .... <24 1ft -."73 llt; .313 1'3 -.2'09 
5 -.111!i 42 -.393 19 -.234 116 .375 154 -.llft 
6 -.l~T .. '1 -.147 .,0 -.2ttO 117 .442 ISS -.005 
7 -.149 44 -.11:;1 It' -.110 118 .464 156 -.079 
8 -.2'1 4 .. -.iT;! ~2 -.12U 119 .381 157 -.097 
9 -.211 4~ -.209 8l -.247 120 .l88 158 -.176 

10 -.092 .1 -.491 ft. -.293 121 .369 159 -.034 
II .... Q~ 4- -.... ~ '4'> -.247 122 .3'11 160 -.123 
12 -.41'1 .'" -.334 "b -.10(1 123 .213 161 .... 174 
13 -.414 ':;0 -.;>10 t47 -.317 124 -.459 162 ".098 
14 -.l Q t/ .,1 - • .342 .... ".2J2 Ie ... -.339 163 -.031 
15 -.243 .... -.44" 89 -.256 126 -.111 164 -.147 
16 -.114 c;_~ -.=;)7 1:;0 .111 121 -.212 165 -.149 
11 -.111 54 -.449 .. 1 -.339 128 -.229 166 -.143 
18 -.083 5" .... e49 92 -.319 129 -.344 161 -.0.6 
19 -.1"" 5" -.299 93 -.346 130 -.353 168 -.117 
20 -.214 C;1 -.390 9. -.26" 131 -.500 169 .... 151 
21 -.213 5" -.711 '15 -.l60 ll2 .127 110 -.154 
22 -.21)0 c,q -.7b6 "*" -.64~ 133 -.006 111 -.011 
23 -.27. "" -.4~J '17 -.515 1.34 -.681 172 -.127 
24 -.lfo,Q fiol -.~10 yri -.277 13t; .364 173 -.116 
'S -.4"" I,;J -.513 " .. -.417 13" .381 174 -.157 
2" .OftA ~:a - •• 1'. 100 .41 Q 137 .237 115 -.074 
2? -.2 .... .... 4 -.31)1; 101 .3..,7 131'4 .128 17" -.140 
28 -.;»CJT ~.::; -."!40 102 .411 139 .021 117 -.119 
29 -.]11 ... 1- .... 7oJ3 103 .3,5 140 -.411 178 -.113 
30 -.171 "7 -.#t03 10- .360 141 -.420 179 -.079 
31 .1!'2 41'4 .472- lij", .341) 142 -.306 180 -.110 
32 .21 A .... 0 -." .. 4 lOb .3';4 144 -.366 181 -.151) 
33 .11r; 71'1 -.44t; 107 .2'10 1"~ -.23A lAl -.163 
34 .141 11 -.3'*6 lUI) .4"9 146 -.167 lAl -.090 
35 -.]"4 77>' -.':';;4 109 .5Ul J47 -.045 184 -.~21 
36 -.41)0 71 -.!'tZ- 110 .512 148 -.115 185 -.248 
37 -.1"'~ 74 -.tI .. l 111 .431 149 -.122 1116 -.248 

VI,.O OI"rCTWI'f '10 8QE.AKWATEfi 1 BUIlOI"JG 1 

TJp CPNFI-III fUll CP",;:,A,., TAP e"MF:A,.. TA" CPME'A'" TAP (PMEAN 
1 -.16" .'tM .11 .. 75 -.161S 112 .026 150 -.169 
2 -.16" ~o -.l~l 1" -.207 113 .023 151 -.042 
3 -.l@c; 4" -.322 11 -.372 114 .094 152 -.137 
It -.147 .. 1 -.2t1':) 78 -.061 115 .004 153 -.116 
5 -.142 4? -.280 19 -.181 116 -.140 154 -.131 ,. -.l1Q 43 -.S20 80 -.229 117 -.042 ISS -.061 
7 -.~4" .. 4 - ... ,39 I'll -.139 118 .01)9 156 -.174 
P -.220 4r; -.206 82 -.063 119 .031 151 -.155 
9 -.11\9 ." -.130 83 -.1e>8 120 .046 ltsa -.134 

10 .... 051 .7 .0'>8 84 -.243 121 .042 lSQ -.040 
11 -.430 .~ .192 85 -.176 122 .099 160 -.l'n 
12 -.461 4q .1.56 86 -.142 123 -.018 161 -.126 
13 -.419 50 .337 87 -.225 12. .193 162 -.us 
14 -.111 '51 .260 88 -.178 12':) .28~ 1~3 -.071 
15 -.I~Q Cji! .138 89 -.175 126 .403 164 -.181 
16 -.113 en .11i2 ilO .BS 127 .346 165 -.IS5 
17 -.177 54 .171 91 -.2144 128 .330 166 -.174 
18 -.010 C;!, -.1S4 92 -.275 129 .298 167 -.105 
19 -.l~ft <;6 -.243 93 -.317 130 .310 168 -.202 
20 -.I1'1fj 0;7 -.343 94 -.153 131 .233 169 -.172 
21 -.1 92 <;q -.633 95 -.194 131 .204 170 -.160 
22 -.141; SQ -.532 96 -.261 133 .139 171 -.099 
23 -.131; "0 -.20? oJ7 -.467 134 -.505 172 -.212 
24 -.2ttn 61 -.691 9t\ -.177 135 .346 113 -.182 
2S -.l?4 "2 -.446 99 -.27A 136 .318 114 -.181 
2ft .117 1'13 -.356 100 .062 137 .282 1715 -.014 
n .... 132 64 -.222 101 .062 138 .215 176 -.186 
28 -.?,,3 6t; -.2';7 102 .1':)5 139 .153 117 -.190 
29 -.240 ~~ -.613 103 .091 140 -.291 178 -.IAO 
30 -.0"1 61 -.37:J 10+ .O6!4 HI -.182 179 -.Hi5 
31 .Itll --OJ .426 10':) .081 142 -.089 )80 -.239 
32 .23'" (\9 -.554 10& .175 144 -.168 HH -.!8i' 
33 .214 71) -.327 10'1 .180 145 -.131 182 ... 191 
34 .J~7 11 -.2"43 10ft -.145 141ft -.151 183 -.158 
3S -.113 7;J -.252 10" -.052 147 -.075 184 -.238 
36 -.211 7' -.~25 110 .077 149 -.186 18S .... 211 
31 0.001) 14 -.3!t3 111 .019 149 .... 165 186 -.2ll 
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TABLE 2 (Continued) 

~LOATING hUCLEAR PowER PLANT SEPTEMBEQ 1915 
.. IN~ OI~fCTION 90 BREAKIilATER PUILOING 2 

TIP CPMEAN TAP CP ... F.IN TIP CPMEAN TAP CPMEAN TAP CPMEAN 
1 -.14" ~,. .01i 1i -.1«U\ 112 .034 150 -.179 , -.073 39 -.1,,6 1" -.IF."> 113 -.018 It;1 -.062 
3 -.IA1 41) -.317 77 -.11S'5 114 -.on" 1152 -.107 
4 -.I~" 41 -.253 '" -.0.2 115 -.196 153 -.085 
S -.144 4'1 -.l10 1-1 -.1111 llb .032 154 -.019 
6 -.1" 43 -.~32 80 -.Z19 111 .092 155 .004 
T -.2l4 .. 4 -."02 til -.I~H 118 .166 le;6 -.075 

• -.114 4e; -.15Q ~2 -.Ufo" llQ .0"1 151 -.089 

• -.It;- .. " -.o~o; .. 3 -.1t13 120 .053 15111 -.108 
10 -.041 41 .14f- et4 -.232 121 -.002 159 -.001 
11 -.4t;] 4- .26~ 8~ -.Ie;,. 122 -.003 160 -.104 
U -.47" .. Q .105 .. " -.0141 III -.1"3 161 -.091 
13 -.4"~ 0;0 .3"" tl7 -.lO':' le4 .2Q5 162 -.069 
14 -.1?3 co] .i'b6 rlQ -.11e; 120; .340 1b3 -.022 
15 -.1~" 52 .215 8~ -.100 126 .410 1~4 -.131 
16 -.1"" 0;3 .141 'i0 .704 127 .315 1611j -.140 
17 -.16t; 0;. .014 ",1 -.237 128 .321 1M -.134 
Ie -.05'1 155 -.751 ~2 -.211 129 .270 161 -.022 

l' -.112 56 -.241 ~3 -.241 130 .255 16" -.081 
20 -.11l1 11;7 -.3Si! 'i4 -.111 131 .06" 169 -.147 
21 -.170 '5" -.b"5 95 -.154 132 .241 110 -.141 
22 -.14~ O;Q -.541 9.., -.20l 13] .122 171 -.059 
23 -.'114 .. " -.1~1 "Jl -.31" 134 -.575 112 -.112 
24 -.2 .. 1 "1 -.11.,2 "Ii -.1117 130; .331 11] -.081 
'15 -.341 ,." - •• !)S ..,~ -.1"'~ 13~ .3"2 114 -.141 
If. .07Q "1 -.3.,5 10:» .,,,1 137 .29" I1I1j -.064 
27 -.10;11; ". -.?1~ 1"1 .c"" 13" .2"0 176 -.136 

2" -.I1OQ ., ... -.~:)'" lU2 .31~ 13f1 .204 111 -.102 
29 -.1 .... "" -.~~;, 103 .11)? 140 -.3:'2 11" -.011 
30 -.II"A ,..7 -.4.,,, 1"" • I) liS 141 -.194 179 -.071 
31 .14~ ,." .42" 11)5 .1).39 142 -.10ll 140 -.156 
32 .23" fltQ -.4"!) 100 .051 144 -.146 lAl -.152 
33 .'11" 11) -.34A 101 -.100 145 -.117 1A? -.148 
34 .171 1\ -.31u 1 o I'! .0'11) 146 -.110 183 -.010 
35 -.19M 7" -.l~O 111" .o,,~ 147 -.017 184 -.106 
36 -.2"4 11 -.itS" 110 .1~S lit" -.094 185 -.144 
37 -.031i 74 -.,,9~ 111 .043 149 -.10" 186 -.163 

OWI"O OI=-E,TlfJN ,",0 ~qt"IC' __ 'TER 2 f'UILDIN6 1 

UP CPIIiIEAN TAP COM';' AN TA" ePMFaN TIP CPMEA" TAP CPMEAN 
I -.140 .~A .11..,' 10:, -.172 112 -.046 150 -.166 

2 -.0t.3 3q -.0"7 lb -.229 113 -.0~2 151 -.076 

3 -.1;;" It" -.i'''" 71 -.4)6 114 -.0!:J4 15l -.145 

" -.1"3 41 -.214 78 -.OS~ 115 -.20.- I~l -.116 

" -.121 4? -.2Jd ,.., -.1117 116 -.239 154 -.113 

6 -.079 43 -.414 EtO -.210 111 -.167 155 -.045 , -.?31 4. -.331 "1 -.141 118 -.016 156 -.13A 
A -.19" .. !' -.11~ tI~ -.010 119 -.060 157 -.139 

9 -.137 4,. -.ltl5 tl3 -.188 120 -.046 158 -.098 

10 -.023 47 -.101 84 -.2"8 121 -.086 159 -.021 
11 -.310 .e .06tl 85 -.217 122 ... 056 160 -.145 

12 -.411 49 .221 1S6 -.211 123 -.196 161 -.oao 
13 -.413 51) .l40 d7 -.294 124 -.022 162 -.0t58 

U -.091 51 .268 d" -.249 125 .110 163 -.063 

15 -.131'1 e;2 .220 tt~ -.241 126 .32Q 164 -.166 

16 -.141 51 .0..,9 'i0 .267 121 .294 165 -.149 

17 -.145 54 .052 91 -.274 128 .304 16" -.139 
Ie -.02A 5-; -.703 92 -.2"" 12Q .245 161 -.071 

1. -.141 Sf- -.219 93 -.325 130 .21A 168 -.161 
20 -.121 51 -.319 9. -.181 131 .025 169 -.171 

11 -.145 5 A -.S73 'IS -.2", 132 .220 170 -.163 

22 -.O~Ci 59 -.4tl3 ~6 -.275 133 .242 171 -.069 

23 -.lfI3 fll) -.111 91 -.308 134 -.502 172 -.168 

24 -.2?II 61 -.633 98 -.204 135 .292 173 -.152 

25 -.l"2 62 -.408 99 -.299 136 .367 174 -.IAl 

26 .182 63 -.327 100 -.2ft6 137 .285 175 -.082 

'17 -.034 64 -.18ft 101 -.223 13" .273 176 -.140 
28 -.283 60; -.~17 102 -.021 139 .183 177 -.150 

29 -.259 66 -.525 103 -.01t0 140 -.226 178 -.14" 
30 -.028 67 -.382 104 -.o .. e, 141 -.188 119 -.10(, 

31 .192 68 .434 105 -.050 142 -.117 180 -.220 

32 .210 69 -.SIR lOb -.049 1104 -.179 1Al -.IA3 

33 .251 1n -.313 11)1 -.21"1 145 -.)150 182 -.lRf-

34 .230 71 -.210 100 -.260 14~ -.141 lA3 -.183 
35 -.11" 7? -.235 1a9 -.181 147 -.062 1"4 -.250 

36 -.138 73 - ... ~9 110 -.022 148 -.1!:J3 185 -.183 

37 .0'10 74 -.3b2 111 -.058 149 -.150 186 -.174 
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TABLE 2 (Continued) 

~LOATJNG NUCLEAR POWER PLANT SEPTEM8EP 1975 
IIIINI) DI~ECTION 90 8REAKIIIATER '2 ~UILOIN6 2 

TAP C:PUEAN Tao CP"""l-.t UP CP'fFIN TIP CP"E1N TAP C:PMEIN 
1 -.lll 3'- ."44 75 .... 141 112 .... 149 150 -.199 
2 -."70 19 -.130 1~ -.If''' 113 -.1"0 151 -.112 
3 -.1,.0 .. 0 -.280 n -.lHt 114 -.lZ5 152 -.182 
4 -.131 41 -.1134 7" -.036 llCJ -.25f' 153 -.156 
5 -.127 ,.~ -.e37 1'# -.158 116 -.20B IS. -.132 
6 -.OQ'\ 4,\ -.330 1\0 -.1~1 111 -.18" 155 -.035 
T -.241 4 .. -.2'. dl -.lll 118 .... 013 156 -.102 
It -.IQl' 4c:. -.leo; lie -.040 llQ -.165 151 -.093 .. -.1:11' ,.'" -.uft3 113 -.1~1 lC!O .... letl ISf' -.112 

10 -.030 41 -.086 Ii. ".1~5 121 .... 176 159 .... 006 
n -.31" 4>1 .034 t1'i -.15 .. 122 -.121 160 -.10. 
12 .... 4'20 "'Q .Uf'1 Mt) -.0!!1 III -.249 161 -.013 
13 -.3qn 50 .1~5 A1 -.193 1Z. -.06A 162 -.055 
14 -.ln4 ':1 .113 ;ii04 -.157 1Z&; .OZ4 1"3 -.011 
15 -.1151 52 .059 SCI -.151 126 .156 164 -.122 
16 -.150 &;3 -.(l4Q 90 .213 lZ7 .101 165 -.120 
11 -.153 'i. -.071 'ill -.202 lC!8 .186 166 -.106 
18 -.041 55 -.1S1 .. 2 -.176 129 .118 161 -.OOl 
19 -.11'2 'i6 -.237 ~3 -.218 130 .010 168 -.015 
20 -.134 57 -.346 '#4 -.099 131 -.101 16~ -.ll. 
21 -.lf1J" 'i;' -.625 ~s -.116 132 .155 170 -.125 
22 -.lt9 C;Q - .... .;1 '1ft -.1~2 13l .161 111 -.036 
23 -.23" I'>1l -.O:t4 '#1 -.125 134 -.4Z1 112 -.081 
24 -.2~1 "1 -."'14 ~" -.lOU 13C; .092 173 -.06~ 

25 -.34" ", -._31 .... -.Z13 136 .11fIJ 174 -.123 
p" .ll? IIol -.3:')~ 100 -.2!). 131 .289 115 -.043 
P1 -.ln~ " .. -.l,)) 101 -.2;7 131J .290 176 -.110 
28 -.11ft ,..., -.23'" 1ile! -.159 139 .209 171 -.016 
2~ -.117 Fo ... -."iJO 10l -.102 140 -.254 118 -.013 
3. -.OH4 .. 7 -... ,,;. 10· -.1_0 141 -.201 11~ -.074 
31 .0"4 "04 .42l US -.192 142 -.12;t 180 -.152 
32 .1''1 ,,0 - ... 16 10., -.151 14. -.loJ6 1~1 -.148 
33 .2'I Q 7ft -.lil4 101 -.l;Q 1.S -.1"'9 142 -.141 
34 .1 C;14 11 -.Z..,8 lU" -.23" 146 -.150 183 .... 015 
311j -.2'i?i! 7' -.Z41 1"-' -.210 141 -.051 184 .... 103 
3" -.13" 73 - ... 7it 110 -.OCft. 1." -.122 185 -.121 
31 • 03A 7 • -•• 'b 111 -.1", 149 -.120 186 -.1!)1 

"'IN!) Or~F:CTlOtl 411 BREAk"UEP 3 8UILOING 1 

TAP C:Pf'F.A-.t TAP CP,,",F1N TAt' CP"'(4N TAP CP"'EAN TAP CP-.EAN 
I. -.143 3~ .024 1;; -.102 112 .0144 150 -.1146 
2 .... 011 1'1 -.ll~ 1f't -.1~f't 113 .070 151 -.041 
3 -.lft1 4/) -.~i:?1 71 -.3b!) 114 .106 152 -.129 .. -.134 .. 1 -.;:";0 '''' .... 0':;-) 115 -.045 153 -.122 
5 -.ll" 4' -.2M' 1 .. -.11i. 116 .... 11. 154 -.ll7 
6 -.091 43 -.517 80 -.224 111 -.018 155 -.072 
1 -.l'?' 44 -.45" .. 1 -.nl 113 .109 156 - .. 171 

• -.20? 4C, -.16:' <iZ -.0'!)1 119 .OS5 151 -.166 
9 -.14" 4fIJ -.114 83 -.171 120 .OIlI 158 -.U4 

10 -.03~ 41 .086 134 -.237 121 .062 159 -.036 
U -.4G? 4~ .210 85 -.170 122 .100 160 -.160 
12 -.42'3 49 .281 86 -.HIt 12l -.054 161 -.104 
13 -.3Q8 51} .l80 81 -.232 12'4 .200 162 -.108 
14 -.119 SI .329 IJd -.167 12e; .'269 163 -.017 
15 -.155 '52 .2'82 dQ -.175 126 .395 1"4 -.180 
16 -.112 Sl .175 ~O .196 127 .356 165 -.165 
17 -.172 54 .120 91 -.297 128 .401 166 -.147 
18 -.0"0 c;c; .... 7~1 92 -.211 129 .380 167 -.070 
)9 -.18? 56 -.243 93 -.317 130 .331 168 -.164 

" -.154 e;1 -.343 9. -.IS4 131 .173 169 -.lQO 
il -.1f'2 t;A -.622 ~C; -.1~6 132 .198 170 .... 172 
22 -.135 '5Q -.554 96 -.259 133 .127 171 -.074 
23 -.22'5 60 -.22" 97 -.477 134 -.491 172 -.168 
24 .... 213 61 -.150 98 -.175 ll5 .319 173 -.151 
25 -.311 62 -.446 gQ -.286 136 .401 174 -.200 
26 .122 I)~ -.3"5 100 .081 137 .322 175 -.093 
27 -.1?! 64 -.l21 101 .001 138 .213 176 .... 158 
2. -.24~ ~C; -.25A 102' .1:;3 139 .196 171 -.146 
i~ .... '220 £'6 -.606 103 .125 140 -.319 178 -.149 
30 -.0314 67 - ... oa 104 .232 HI -.115 17~ -.110 
31 .17~ 61t .493 105 .219 142 -.0~2 180 -.231 
32 .253 "q -.b01 106 .21ft H4 -.151 181 -.189 
33 .241 11) -.346 107 .079 145 -.137 182 -.20l 
34 .17? 11 -.~O~ lOA -.124 146 -.151 183 -.149 
35 -.lot 7':> -.c67 10" -.045 147 -.060 134 -.215 
36 -.lq5 7l -.S~5 110 .086 148 -.laO 135 -.216 
37 .011 14 -.314 111 .04" 149 -.173 186 -.203 
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TABLE 2 (Continued) 

'LO.TI~G NUCLEAR pnlllER PLA~T SEPTE"8EA 1975 
WIND DIRECTION 90 aAEAKIIIATEP 3 BUILDING 2 

TAP C;PME A III Tap CPIIiIEAN TAP CPMEAH TAP CPMEA'I TAP CPMEAN 
1 -.14ea '3" -.001 715 -.170 112 .107 150 -.181 
2 -.OA" 30J -.11& 71t -.1'14 113 .076 151 -.038 
3 -.100 .n -.332 77 -.3S1 114 .Ott7 152 -.071 
4 -.1~" ·1 -.263 1~ -.0,1 lit; -.103 153 -.046 
5 -.141 .'! -.300 7'" -.l~q 11" -.0_2 154 -.049 
6 -.11111 43 -.S74 ttO -.221 117 .033 155 .022 ., -.'47 4. -.57.1t 'II -.1 .. 5 11~ .1Sl 115" -.069 

• -.213 4~ -.109 dl -.075 11ea .Oil ll5T -.086 

• -.115" .. '" -.ll!:; .. 3 -.1~3 120 .10., 158 -.105 
10 -.0." .. 1 .071 ... -.ll4 121 .076 15ea .001 
11 -.435 4" • 227 itS -.172 U2 .081 160 -.108 
12 -.4::»1 .. :a .311 It .. -.O~l 123 -.108 161 -.081 
13 -.3Qq "'''' .403 a7 -.10e 124 .13M 1"2 -.062 
14 -.1~cr. &;1 .336 is'" -.135 12!=' .2S" 163 -.024 
15 -.17C; "'? .J?" 1~ -.le:" 12" .415 164 -.139 
16 -.l~q 53 .234 90 .208 127 .382 165 -.142 
IT -.1"0 ,. .lfJO 91 -.7.S, 12" .419 166 -.133 
l8 -.054 ';5 -.775 92 -.2J3 129 .370 167 -.026 
19 -.176 56 -.244 .. 3 -.244 130 .359 1~' -.102 
20 -.h2 I§T -.343 94 -.127 131 .191 169 -.142 
11 -.16~ 0;" -.621\ ,,5 -.1-;2 132 .194 170 -.145 
22 -.147 59 -.590 9" -.203 133 .144 171 -.063 
23 -.231. "'" -.1"9 ... 7 -.l09 IJ4 -.5.-; 172 -.121 
P4 -.2"''' (1,1 -.7oc: .... -.104 135 .lt9 173 -.093 
25 -.33" .. :» -.4"'3 .... -.1 .. " 13f1 .414 174 -.143 
2~ .O7~ .,~ -.3"-; 100 .0"" 137 .335 175 -.06A 
27 -.I"~ .... -."26 101 .lu9 13ft .252 176 -.142 

'8 -.207 "';. -."(,,, 1O~ .1.31 13ea .232 177 -.10. 
29 -.203 "A -."2'4 103 .21t; 1.0 -.436 17" -.089 
30 -.0cr.7 .,7 - •• ·i~ 111· .25,. hi -.200 179 -.078 
31 .1PO ,.,.. .:.o{' lOS .1 .. 7 142 -.103 IMO -.163 
12 .11~ "''' -.561 106 .l14 144 -.1)2 11111 -.153 
13 .2011 7n -.:,.,1 107 .0,3 145 -.100 IH2 -.1.5 
34 .1~" 11 -.31~ 1IJ" -.030;1 1." -.09" lA' -.033 

3! -.it;' 7~ -.2b6 100; .O~I 147 -.005 184 -.128 
lft -.24" 73 -.50<1 11n .14~ 14,. -.090 lAS -.163 
31 -.Olea 14 -.413 111 .0'12 149 -.103 186 -.164 

wINO DIUfCTJON 9U .. RF.:AKIIIATER 4 8UILDIIIIG 1 

T_P CP,,£aN rap CPMEtN TA~ CPMEAIII TAP CPM[aN UP CPNEAIII 
1 -.134 lit .062 7!) -.181t 112 -.029 150 -.156 
2 -.Ot;T 1~ -.113 ,,, -.21" 113 -.052 151 -.051' 
3 -.151t ." -.2~7 77 -.400 114 -.Ol2 152 -.13S 

" -.121 ., -.?i4o 1it -.0.,9 115 -.194 1153 -.101 
5 -.11q 4" -.140 79 -.201 116 -.187 154 -.lOS 
6 -.07Q 41 -.4';).!! dO -.245 117 -.Ott7 155 -.046 
7 -.221t 404 -.3400 HI -.131 1111 .049 156 -.152 .. -.1"'1 4co -.I~" ,,2 -.0.,. 119 -.015 157 -.147 
9 -.134 ." -.144 .,:i -.1"9 120 .003 15111 -.108 

II -.Ou .7 .011 d. -.2!»9 121 -.029 159 -.033 
11 -.404 4" .ltU 85 -.202 122 -.001 160 -.156 
12 -",'51) 4Q .?57 db -.200 123 -.161 161 -.091 
13 -.404 51) .350 d7 -.2110 124 .133 162 -.092 
14 -.oeal cr.l .277 8A -.225 125 .245 163 -.070 
It; -.137 C;2 .263 89 -.233 126 .37(1 164 -.179 
16 -.1!'>3 ;1 .189 ,,0 .245 127 .31. 165 -.IS5 
17 -.14~ C;4 .13" 91 -.323 12", .335 166 -.142 
11 -.0211 t;1) -.716 92 -.2"7 129 .303 167 -.080 
19 -.l~A 51- -.222 93 -.3.4 130 .305 1"(' -.168 
20 -.128 ;7 -.325 94 -.lttO 131 .134 169 -.179 
21 -.151 5" -.594 95 -.2b7 132 .254 170 -.159 
22 -.103 c;q -.496 96 -.311 133 .202 171 -.072 
23 -.19" lI.O -.136 91 -.433 134 -.504 112 -.17Q 
24 -.2." 61 -.6'50 9" -.213 135 .303 173 -.153 
25 -.21S2 "i' -.424 '19 -.343 136 .367 174 -.191 
26 .181 63 -.344 100 -.103 131 .298 175 -.083 
27 -.079 "4 -.lq4 101 -.0,,0 138 .269 176 -.154 
28 -.2&7 fit; -.231 102 .057 llq .110 177 -.152 
29 -.220 66 -.555 103 -.026 140 -.247 178 -.146 
30 -.024 67 -.318 104 -.01'; 141 -.ltS3 179 -.117 
31 .192 6" .456 105 -.03" 142 -.114 lRO -.245 
32 .277 60a -.533 106 .014 144 -.1 7 5 181 -.192 
33 .261 70 -.325 107 -.143 145 -.139 181- -.199 
l4 .244 11 -.2S. 108 -.201 146 -.137 183 -.186 
35 -.111) 7? -.?440 109 -.114 147 -.067 184 -.252 
36 -.1.5 H -.523 110 .n23 148 -.170 it'S -.187 
31 .01,1 74 -.363 111 -.044 149 -.159 186 -.183 
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TABLE 2 (Continued) 

FLOATI~G NUCLEAR POWER PLA~T SEPTEM8EP 1915 
"INO DIRECTION 90 8REAKWATER 4 8UILOING 2 

TAP CPMEA", TAP CpuEA" TAP CPMF.AN TAP CPMF.AN TIP CPMEAN 

1 -.133 31'1 .03'1 " -.11t!t 112 -.OAl l'iO .... 210 , -.o*," ]0 -.I3l? 7 lit -.18tl 113 ... 0~4 151 -.092 

3 -.118 40 -.21::7 11 -.349 114 -.053 152 -.142 .., -.134 41 -.1'41,1 '" -.040 1l!t -.214 153 -.102 

S -.12- .,. -.2)d 7q -.11:' 11" -.lS0 154 -.079 

6 -.001 4~ -.ll#- ItO -.19-' 111 -.142 155 .012 
'7 -.240 44 -.30~ dl -.130 11" -.019 1!t6 -.064 

a -.1~4 ... -.12 .. liZ -.OS7 110 -.O"A 151 -.069 
9 -.141 .~ -.0&9 tt3 .... la2 120 -.oa6 15R -.116 

10 -.031 .1 -.059 84 -.20. 121 -.062 159 -.006 

11 -.3Al .... .\)90 t1~ -.144 122 -.028 1M -.110 

12 -.43t; .0 .l~l t:tf' -.Ori1 123 -.11,13 161 -.090 

13 -.392 ... 0 .;:53 81 .... 1.,;0 124 .Olft 162 -.061 
14 -.110 cq .1"'1 1'111 -.1 .. 1 125 .ue; 163 -.011l 

15 -.1.? e;;t .148 89 -.136 126 .276 164 -.130 

16 -.14e; C;1 .017 ~o .~44 121 .216 165 -.133 

11 -.147 c;. .u17 91 -.213 1~8 .255 166 -.125 

18 -.04A SiS -.754 92 -.ldl 129 .219 161 -.016 

19 -.172 e;-. -.237 '13 -.21E> 130 .229 168 -.099 
20 -.141 C;1 -.)45 .,,4 -.Oolf) 131 .014 169 ".145 
21 -.160 5111 -.t-36 9S -.161 132 .204 110 -.139 
22 -.134 o;Q - ...... Q ... '" -.lb3 1J3 .209 111 -.055 
23 -.2;::t1ll ~fl -.110 ... , -."26 134 -.502 112 -.108 
24 -.2'515 "1 -.~Otl ~i -.ll",;a ll'5 .241 173 -.094 

2S -.353 j;,j> -.4?ij ~y -.210 13", .293 174 ... 139 

26 .113 "'., -.3.,; lOt) -.~)l 137 .30) 17r:; -.061 

2'7 -.1")! 
,.. -.?-Hi lUI -.lAI} 13A .30S 116 -.136 

2ft -.17. "' .. -.74) 102 -."",15 13~ .232 117 -.089 

29 -.llttJ f'I" -.5~1 11}] -.134 140 -.344 118 -.091 
3. -.Of'l ,." -.4)5 10- -.O-'P. 141 -.219 119 -.083 

31 .12" ,r,Q .3:41) lOS -.0146 142 -.148 180 -.167 

32 .223 "0 -.430 lOb .... (0) 144 -.1"'8 181 -.151 

33 .21::' 7" -.:HO 11)1 -.112 145 -.146 182 -.1 .... 
34 .1"1 71 -.273 1O~ -.2i'!? 1 .. " -.122 1,.3 -.02e; 

3$ -.lQC; 7;t -.239 109 -.If\1 141 -.0.?3 184 -.109 
16 -.22~ 71 -.4.S 11·1 ... 0C;4 14~ -.103 185 -.129 

31 .u42 14 -.413 111 -.11-:' 14Q -.11l8 186 -.154 

WiND OIf<£tTIfI'" 135 fU~F.."WATER 0 9ulLDING 0 

TIP CPMEA~ TAP C~"'£A".l TAO CPMf6N TAP CPMEAN TAP CPMEAN 
1 -.2117 314 -.lU8 7',; .... 332 112 .241 150 .445 
2 -.1~3 "lQ -.490 1f't -.3J~ 113 .281 151 .434 
3 -.24C; .. h -.1)58 77 -.349 114 .]:)0 152 .330 
4 -.2*'3 .) -.427 7,.. -.2';3 115 .410 153 .218 
5 -.44ft .~ -.497 If; -.362 11'- -.101 154 .218 
6 -.162 41 -.6U3 80 -.)73 117 .042 155 .238 
1 -.21A 41t -.491 tn -.lb" 118 .H~2 156 .094 
8 -.ZIt; 1tC; -.4.1)1 82 -.212 119 .110 151 -.028 
9 -.233 .IIt -.359 "3 -.331 120 .230 158 .311 

JO -.5Q4 41 -.472 d4 -.31" 121 .215 159 .181 
11 -.315 41\ -.368 85 ... 362 122 .318 160 .025 
12 -.202 49 -.225 86 -.3.1 123 .378 161 .079 
13 -.120 5tJ -.05E> 1S7 -.429 124 -.334 162 -.060 
14 -.013" t;t -.132 88 -.311 125 -.286 163 -.077 
15 -.4503 52 -.144 d9 -.387 126 -.129 164 .... 281 
16 -.lb? 53 .UIO ~O -.310 121 -.257 165 -.285 
IT -.17. 'S4 .llt9 91 -.581 128 -.043 166 -.297 
18 -.06f\ Sr:; -.884 92 -.561 129 .140 161 -.201 
19 -.171 ~F. -.649 93 -.425 llO .344 168 -.303 
20 -.IS3 'S7 -.1310 94 -.316 131 .250 169 -.278 
21 -.1.5 58 -.474 95 -.411l 132 -.421 110 -.293 
22 .l~r:; 5Q -.264 'i~ .... 3Q7 133 -.521 111 .... 207 
23 -.2"'1' 60 -.548 97 -.399 134 -.279 172 ".303 
24 -.4n2 Itl -.765 98 -.320 135 -.132 113 -.295 
25 -.09] 62 -.b)e) 99 -.400 136 .011 17. -.26t) 
26 -.333 a3 -.469 100 -.043 137 .265 115 -.199 
27 -.551, 1)4 -.65. 101 .1l19 1.38 .055 116 -.298 
28 -.610 6'5 -.'S58 102 .1~1 llc) -.065 111 -.291 
29 -.639 64\ -.019 lOl .14e; 140 .440 118 -.294 
30 -.359 67 .672 104 .203 141 .336 179 -.182 
31 -.245 "13 .111 105 .23? 142 .S11 lAO -.292 
32 -.OQ3 69 -.593 106 .329 144 .319 181 -.271 
33 .141 70 -.5132 107 .32" 145 .304 182 -.l70 
34 .241 11 -.411 lOA -.05'S 146 .252 183 ... 341 
35 .163 1? -.041 1<1'1 .011 147 .281 1114 -.416 
36 -.00'1 13 -.226 110 .1C)4 he .162 185 -.30S 
31 -.3115 7. .442 111 .180 149 .067 lR6 -.506 
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TABLE 2 (Continued) 

'LOATI~G ~UCL£JR POWER PLANT SEPTE!'49ER 1975 
Vl~D DI~ECTIO~ 135 BREAKWATER 1 BUILDING 1 

TAP CPMUN TAt:» CPMElN TAP CPMEAN TAP CPMEAN TIP Ct:»M£AN 
1 -.1~9 3111 -.Odl 7'; -.163 112 -.023 150 .193 
I -.041. 30 -.24tl lt1 -.Ut2 113 -.027 151 .101 
3 -.165 40 -.409 17 -.1-.3 114 .052 1~2 -.025 
4 -.184 41 -.273 7-. -.O"~ 115 -.047 153 .... 026 

5 -.461' 4if -.331 N -.111 116 -.096 154 -.084 
6 -.07" 4' -.331 $0 -.172 117 -.044 ISS -.040 
7 -.137 •• -.3H iiI -.1&3 11A .0'i3 156 -.193 

• -.132 4" -.2(0.3 82 -.oao 119 -.021 157 .....252 
9 -.171 .... -.140 ~3 -.164 120 -.014 lSR .320 

10 -.282 47 -.0-)7 84 -.la4 121 -.010 159 .214 
11 -.219 .... -."33 8~ .... 1" .. 122 .067 160 -.036 
12 -.1-1 4Q .011 .;,", .... 129 123 -.026 161 .278 
13 -.10-';' ~Il .ll? d1 -.2413 124 -.019 162 .093 
14 -.001 ;1 .O'.:l~ eJM -.1, .. 120; .014 163 -.044 
IS -.301 52 .OS8 89 -.112 126 .130 164 -.451 
16 -.157 an .. o"a 90 -.145 12'1 .006 16~ -.335 
11 -.109 S4 .le4 91 -.21"9 12a .107 1"6 -.246 
1. .091 5~ -.708 92 -.2A9 129 .145 167 -.122 
19 -.032 5" -.423 93 -.201 130 .221 168 -.210 
20 .110 '57 -.615 94 -.090 131 .174 169 -.470 
21 .007 ~ .. -.3S5 95 -.200 132 -.204 170 -.393 
22 .17? t;9 -.054 96 -.litill 133 -.266 171 -.223 
23 -.O.Q I)" • •• t!i~5 ,,1 -.1 .. 7 134 -.110 171 -.285 
;114 -.nR' Itl -.5.1 "" -.10" 135 -.008 173 -.222 
,~ -.020 It" -.3fot'!o "I*i -.llili 136 .026 174 ".373 
2ft -.IP1 ~1 -.'HO UII -.ooa 131 .234 175 -.180 
Z7 -."te9 n4 -.-.41 lUI .017 138 -.OO~ 176 -.Z24 
lA -.30t; "'5 -.431 lUi .Od·' 139 -.121 177 -.1!a6 
2. -.33~ 

...,. 
-.12~ 103 -o.ouo 1.0 .206 178 -.138 

30 -.145 (1.7 • SIll" 111. -.011 141 .044 17Q -.519 
31 -.o?,. f." .Ok? lIb -.019 14P .181 180 .... 591 
32 -.011 '"'0 -.440 Illn .06S1 144 .085 181 -.598 
33 .O~f\ 7n -.3l9 107 -.004 1.5 -.070 Ut2 - •• 10 
34 .203 71 -.2,,9 10~ -.0"'0 146 -.160 193 .... 1.e; 
35 .n? 7" .00101 10"- -.0 .. 0 147 -.149 1"4 .... ZI7 
36 .O?Q 71 .... 01)'1 110 .OSl2 H·" -.311 IRS .... 212 
37 -.l"iII 14 .304 111 -.O2~ 149 -.368 lR6 -.363 

WINO DI~ECTIO~ 135 RPEAacwATER 8UIL1)!~G 2 

TAP CPMtl~ TAP CP~F.ll\l TAP CPME'tf UP CPMF.AN TAP CPMEAN 
1 -.Hi? 3" -.071 75 -.1~2 112 .142 150 .142 , -.O~4 ~o -.3esl 7" -.225 113 .145 lSI .291 
3 -.11n 40 -.-.95 11 -.311 114 .1~6 152 .215 • -.2"" 41 -.309 '" -.133 11~ .032 153 .282 
S -.431 4? -.378 1*i -.2~5 116 -.092 154 .240 
6 -.052 43 -.461 ~O -.3eet 117 .011' 155 .261 ? -.Il'i 44 -.352 HI .... 122 118 .149 156 .135 • -.140 415 -.l51 tfl -.OJ .. 119 .109 151 .023 9 -.178 .iII -.259 83 -.113 120 .136 154 .318 

10 - .. ~S'3 47 -.120 84 -.327 121 .141 159 .280 
11 -.22~ ." .042 85 -.126 122 .196 160 .098 
12 -.123 49 .118 86 -.249 123 -.053 161 .301 
13 -.066 5f' .228 81 -.385 124 -.040 162 .158 
1" -.040 51 .202 8" -.111 125 .064 163 .083 
15 -.391 5? .i!"il 89 -.096 126 .229 164 -.200 16 -.035 53 .265 90 -.201 127 .121 165 -.200 
17 -.021 54 .321 'II -.515 128 .259 166 -.182 
18 .11t~ 511) -.723 92 -.486 129 .l13 161 -.072 
19 .(\6J 56 -.493 93 -.546 130 .391 1"" -.146 
20 .17:1 57 -.684 9. -.324 131 .396 169 -.231 
21 .117 5" -.351 *is ".045 132 -.321 170 -.209 
22 .1.21 59 -.141 96 -.413 133 -.40Q 111 .... 106 
23 .061 f,,, -.l~2 91 -.582 134 -.224 172 -.151 
24 .05A 61 -.606 98 -.367 U5 .022 173 .... 1., 
P.S .06? 62 -.490 99 -.601 136 .064 174 -.212 
26 -.243 63 -.359 100 .006 131 .321 175 ..... 103 
21 -.410 i114 -.563 101 .0'18 138 .062 176 -.114 
28 -.46" 65 -.389 102 .un 139 .004 111 -.119 
29 -.476 66 .032 103 .153 140 .406 118 .... 122 
30 -.2(\;' 67 .631 104 .201 141 .233 179 .... 111 
31 -.n90 6~ .ll~ 105 .230 142 .236 180 -.251 
32 .014 69 -.SOp 106 .312 144 .284 UU -.2S0 
33 .141 7ft -.452 101 .2itO 14S .281 182 -.219 34 .231 n -.361 10" -.080 14;; .245 1113 -.206 35 .24" ?2 .024 10'1 .015 141 .21,7 184 -.322 
36 .1~Q 73 -.060 111) .1f.C; 141) .153 185 -.202 
37 -.223 74 .513 111 .101 149 .051 186 .... 316 
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TABLE 2 (Continued) 

FLOATtkG kUCLEAR POWER PL""'T SEPTE"'PER 1975 
wl"'O Otk£CTION IdO BREAKIIATEM o BUILDING 0 

TAP CPM[&'" TAP CP"'E&N TAP CPMEA'" TAP CPMEAN TAP CPMEAN 
1 -.194 }A -.341 1t; -.l!:;t; 112 -.307 150 .270 

2 -.oe;s 30 -.2<.l1 1" -.151 111 -.441 151 .407 

3 -.11'3 .11 -.44$\ 11 -.1". 114 -.437 152 .351 
4 -.41e; 41 -.111 18 -.010 115 -.483 153 .3~2 

• -.8511 It::- -.Z~3 1'1 -.158 116 -.151 It;4 .366 

II -.104 .J -.29'3 eO -.161 111 -.143 ISS .420 

1 -.239 •• -.439 01 -.1 .. :> 11t1 -.015 It;6 .341 

8 -.30? loS; -.;'>31 82 -.0&9 119 -.193 157 .212 

9 -.41i' 1t6 -.121 .,J -.ll'lO 120 -.263 154 .339 

I. -.775 47 -.22& .. It -.116 121 -.388 159 .385 

11 -.2311 lor. -.nz S15 -.166 122 -.394 1M .449 

12 -.2"5 40 -.? .. o Itb ".11" 12l -.475 1"1 .100 

13 -.3IoA -;0 -.Hl ft1 -.l;'~ 12. -.179 162 .083 
14 -.31-1} ";t -.~Jr. d~ -.111 125 -.203 163 .170 

15 -1.003 ""2 -.30. 0';' -.174 126 -.134 164 -.656 
16 -.174 S;"' -.1t05 90 -.13(1 127 -.34'3 165 -.368 
11 -.113 -,4 -.412 "'1 -.231 128 -.33/"1 166 -.215 

18 .004 55 -.933 92 .... 231 129 -.400 167 -.075 
19 -.08(, 56 -.952 93 -.205 130 -.380 168 -.153 
2. -.0~4 t;7 -.173 94 -.115 131 -.109 169 -.532 
21 -.033 5E' -.337 95 -.189 132 -.215 170 -.298 

'2 .24i> c;~ -.il3l 9..., -.191 133 -.219 171 -.102 

23 -.l1A .,n -.d'tO .,7 -.10 • ll4 -.172 172 -.153 ,. -.215" ,,1 -.574 '11~ -.li4 135 -.244 173 -.130 

25 -.1"~ ",? -.3b3 ."., -.~11 13~ -.:121 174 -.272 ,,, -.141 .. "} -.521 lUO -.1 .. 2 131 -.583 175 -.124 
27 -.281 "4 -.'HI 101 -.l~" 134 -.189 176 -.161i 
28 -.21" f)"i .030 lVZ -.12 .. 13" -.382 177 - .. 129 
2. -.2"0 ",,, .'5b5 103 -.?tI~ hO .327 178 -.125 
30 -.13" .,1 -."6_ 1fJ4 -.3<;2 1.1 .4il2 179 -.388 

31 -.27t. 6tP - ..... 32 105 - •• 71t l.Z .421 180 -.621 

12 -.32'"" 6tQ -.440 1ut) - .... 2 144 .492 181 -.514 

31 .... 3Ji$\ 70 -.].i3 Ivl -.S04 1.5 .491 182 .... 337 

34 -.3~7 '71 -.39" lUtf -.Hi! 146 .515 183 ".117 
35 -.30;9 72 .i>2¥ lOCi -.170 147 .556 184 -.197 
36 -.fI"'~ 71 .'30Cl 110 -.u" 14A .500 185 -.440 

37 -.353 74 -.Oril 111 -.2.3':' 14., .457 186 -.689 

wt~D otRrCTIO~ 18~ iwEAKWATE.R 1 RUIt.OI~G 1 

UP CPMfI' AN TAP C::>'~£4'" TA'" CP"'t::AN TAP CPfot£o\N TAP CP"'EAN 
I -.111 ~,. -.00 0 15 -.Otl5 112 -.088 150 -.044 
2 .024 39 -.1I2~ 16 -.0"'2 113 -.08" 151 .029 
3 -.11" .1) -.124 11 -.O'll:! 11. -.001 152 -.032 
4 -.12" .. 1 - .. ldO 18 -.002 115 -.102 153 -.030 
5 -.1"'4 .. ? -.lc;.~ 1>1 -.O"';} 11ft -.oaft 154 -.028 
6 -.025 43 -.169 80 -.101 117 -.012 155 .02e; 
1 -.09" 44 -.242 Itl -.0&8 11" .010 156 -.061 
8 -.ln~ 1tC\ -.152 1i2 -.001" 119 -.07b 157 -.013 
9 -.135 -ft -.043 83 -.1Il1 120 -.075 158 .121 

10 -.O-..q 47 -.121 84 -.110 121 -.077 159 .162 
11 -.144 4" -.111 85 -.102 122 .001 160 .061 
12 -.086 4'1 -.100 tJ6 -.041 123 -.100 161 .152 
13 -.09$1 51) -.011 87 -.IS4 124 -.124 162 .094 
14 -.04'" 51 -.OEl4 88 -.095 125 -.122 163 .125 
15 -.206 52 -.040 1:19 -.092 12~ -.024 164 -.176 
16 -.083 5) -.009 ",0 -.0600 127 -.219 165 -.Oa4 
11 -.055 '54 .090 ~1 -.166 128 -.135 166 -.062 
18 .090 55 -.Se?! 92 -.179 129 -.121 161 .021 
19 -.078 5" -.448 93 -.1~6 130 -.Ol5 168 -.062 
2. .091 57 -.231 94- -.052 131 -.074 169 -.126 
21 -.029 58 .174 95 -.114 132 -.130 170 -.061 
22 .2AIl 59 -.0"2 96 -.1 .. 5 133 -.141 111 .025 
23 .06" 60 .... 395 97 .... 164 134 -.050 172 -.051 
2. .13e; "1 -.316 98 -.062 135 -.133 173 .... 059 
25 .081 62 -.122 99 -.16q 136 -.154 174 -.043 
26 -.063 63 -.259 100 -.114 137 -.236 175 .027 
'1 -.191 64 -.384 101 - .. 098 138 .007 176 -.0.7 
28 -.182 65 .049 102 -.010 13q -.136 177 -.050 
29 -.18/"1 66 .269 103 -.099 140 .048 178 -.054 
30 -.06«; 67 .061 104 -.0'18 141 -.052 179 .104 
31 -.143 68 -.212 105 -.099 142 .026 lItO -.020 
32 -.144 "9 -.203 106 -.013 IH -.055 181 .018 
33 -.100 7n -.093 11)1 -.117 145 -.052 162 -.009 
34 .019 71 -.166 108 -.107 146 -.041 183 -.047 
35 .0415 72 .165 109 -.Ot'S 147 .025 1". -.134 
36 .041 13 .291t 110 -.006 14e -.066 185 -.105 
37 -.031 7. .291 111 -.09Z 1.9 .010 186 -.121 
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TABLE 2 (Continued) 

P'LOAnlifG lifU(L£AA POWER PLAfCT SEPTEJlB£R 1915 
wllifD DIRECTION 180 8REAKWATER 1 BUILDING 2 

TAP (P .. EA .. TIP ("'MEAN TA", (PM'! A .. TAP ("'''£AN TAP (PMEAN 
1 -.O~:! 31' .... ?34 15 -.1)76 112 -.185 150 -.090 
I -.012 3ea -.IHO 'II; -.061 113 -.217 151 .138 
3 -.16'7 411 -.119 71 -.0". 114 -.1.1 152 .149 

• -.341 "'1 -.Ci~C. 1 til .0Ut 115 -.249 153 .205 
!S -.6'1" 41 -.lS2 1~ -.os" 116 -.072 154 .250 
6 -.034 41 -.134 80 -.057 111 -.083 155 .329 ., -.12" .4 -.21.)0 al -.063 11ft -.014 1!1i6 .271 

• -.111111 .t:; -.0'15 ttl .IJiZ llq -.119 151 .215 
9 -.43' ~,. -.011 Itl .... OS3 120 -.147 It;A .54f1 

10 -.582 47 -.0'12 ~4 -.06'" III -.lel6 159 .611 
11 -.1111 ." -.104 I:SS -.042 122 -.ll7 160 .543 
12 -.1'-' ... ~ -.130 ""'tt O.OUO 123 -.237 161 .556 
13 -.2~" 'ill -.0')3 &1 -.Od? 124 -.014 Ib2 .554 
14 -.2ColIi 0;1 -.217 tit" -./).~ le5 -.107 161 .440 
15 -.775 CO2 -.lr, .. ~'I -.OJ7 ll6 -.037 164 -.558 
16 .250 53 -.129 '10 -.011 127 -.270 165 -.156 
17 .19111 54 -.r,~., ~1 -.O9~ 12~ -.212 166 -.056 

II .462 5!,; -.707 '12 -.101 li9 -.217 167 .052 
19 .305 5ff, -.129 93 -.061 130 -.142 168 -.014 
20 .44!5 151 -.40111 94 .023 131 -.256 169 -.438 
21 .362 ':;11 .... 012 95 -.0.0 132 -.097 170 -.099 

22 .46ea .:;ea -.463 96 -.049 133 -.090 171 .058 
23 .34ea ,.n -.655 "17 -.065 134 -.083 172 .001 
24 .34" ~1 -.:!1lf 'ito .013 1315 -.1l3 173 .006 
25 .1t;4 A' -.2'53 '1<;' -.07'" 13" -.22l 174 -.041 
2. -.0111 .." -.37q 100 -.Ott7 131 -.395 175 .042 
27 -.127 ..... -.7u~ 191 -.114 131' -.0)0 17" -.013 
2f -.11' "'.:; .3~2 111ft -.Oi1 119 -.222 177 .00l 
29 -.Ut; 6~ .S2ft 1-»:t -.114 140 .043 17R .004 
30 -.rn2 ,,7 -.2-#) 10- -.?u~ 1 .. 1 -.001 179 .041 
31 -.1'3" ..... -.3.,;7 105 -.?;:S6 142 -.023 180 -.169 
32 ·-.lR4 4'04 ... 33; 100 -.163 144 .08f> 181 -.025 
33 -.7."'/) 7,. -.243 107 -.l72 14<; .122 142 .002 
34 -.111 11 -.117 lOB -.07f' 1 .. " .197 183 .031' 
35 -.12' 7? .473 1O'i -.102 141 .333 1"4 -.035 
3~ -.006 71 .432 110 -.019 148 .311 185 -.280 
31 -.23'" 74 .1-i9 111 -.153 149 .263 11'6 -.390 

wn'D OIPF.CTION 2l?5 AN[AK"ATER 0 AUILDI~G 0 

TJP (PNUIII TA", C"'''EAI'J TAP (PN[Att TAP CPMF"AIII UP CPMEAN 
1 -.465 31\\ - ..... '1 15 -.31:9 112 -.315 ISO -.047 
2 -.s?o 3~ .... J24 76 -.318 113 -.334 151 .084 
3 -1.01" 40 -.62~ 71 -.3l6 11'" -.246 152 .151 • -1.20ea 41 -.2'12 18 -.214 1115 -.31t' 153 .201 
5 -.49111 .;oJ -.3as lQ -.3215 116 -.253 154 .245 
6 -.41~ 4:l -.334 etO -.332 117 -.267 155 .340 ., -.4"" 44 .... 3113 81 -.310 11" -.193 156 .311 
I -.26" .. .:; -.412 .,2 -.233 119 -.292 157 .377 
9 -.341 .. " -.2C,& 03 -.336 120 -.305 158 .264 

10 .... 552 47 -.436 .,4 -.332 121 -.321' )'59 .350 
11 -.295 4" -.400 8!> -.340 122 -.244 160 .309 
12 -.09~ 49 -.3.-.9 86 -.256 123 -.317 161 .359 
13 -.328 50 -.296 87 -.384 124 -.364 162 .331 
1. -.23~ 51 -.477 88 -.326 125 -.363 163 .386 
15 -.9"5 52 -.t;02 89 -.327 126 -.277 11.4 .333 
16 .026 Ii) -.1)411; '10 -.24" 127 -.403 165 .244 
17 -.013 54 -.522 91 -.383 12" -.393 166 .193 
18 .293 55 -1.00lt 92 .... 412 1 lea -.420 167 .221 
19 .075 56 -.872 '13 -.316 130 -.415 168 .039 
20 .2')3 57 -.611 94 -.t'72 131 -.610 169 .388 
21 -.0"'5 5-' -.720 95 -.337 132 -.33S 170 .307 
22 .323 59 -1.011 96 -.333 133 -.339 171 .2e)7 
23 -.066 6('1 -.643 '17 -.3SS 134 -.250 172 .153 
24 -.It§t:; 61 -.509 91' -.261 1315 -.429 113 .029 
is -.002' 62 -.532 99 -.354 136 -.460 114 .325 
26 -.26111 63 -.919 100 -.330 137 -.542 17'; .323 
27 -.407 64 -.172 101 -.:Us 138 -.~20 176 .191 
l8 .... 417 615 .571 102 -.225 139 -.547 177 .128 
29 -.366 66 -.223 103 -.343 140 -.OS6 178 -.031 
30 -.258 67 -.81:18 104 -.364 141 .059 179 .511 
31 -.484 6" -.550 105 -.340 142 .065 180 .401 
32 -.49? 69 -.43q 106 -.26!J 144 .21-' 181 .414 
33 -.516 10 -.447 107 -.3 .. 6 141i .227 182 .372 
34 -.483 71 -.717 10d -.306 14(- .270 183 .... 228 
35 -.146 7'2 .402 109 -.l46 147 .365 11'4 -.363 
36 -.t§l~ 73 .... 1)02 110 -.2~O 148 .33l 185 -.413 
37 -.374 74 -.296 111 -.337 149 .423 186 -.540 
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TABLE 2 (Continued) 

~lOATtNG ~UClE.~ POIfER PLANT SEPTE"'8ER 1975 
.INO OIQ£CTION ZZ5 BREAKwATER 1 AUllOING 1 

TAP CPII4FAN TAP CDNEAN TAP CPMEAN TAP CPMEAN TAP CPMEAN 

1 ..... 04 3"1 -.3'i5 7<; -.23& 112 -.234 no -.185 

2 -.411l 34 -.274 76 -.2"'2 113 -.288 151 .... 125 

3 -.P01 41) -.4'i5 77 -.255 114 -.221 152 -.135 

" -1.0"" 41 -.253 78 -.12q 11'\ -.324 153 -.110 

5 -."44 "l -.c90 79 -.244 116 -.135 1t;4 -.234 

6 -.2I1»J 4' -.239 80 -.2o;~ 111 -.125 155 -.248 

7 -.392 44 -.Z60 HI -.Z;ji) 11ft -.0150 156 -.296 

A .... 23 ft 4C; -.360 ttl -.146 119 -.152 157 .315 

9 -.311 ... " -.24A 143 -.255 120 -.155 15" .126 

10 -.:176 47 -.255 64 -.279 121 -.162 159 .223 

11 -.246 4" -.2113 85 -.26& 122 -.096 160 .253 

12 -.O&~ 4q -.204 d& -.2u2 12l -.251 161 .253 

1] -.2'JI ~" -.14S -il -.311 lZ" -.20t- 1.,2 .208 

14 -.209 Cit -.2li4 .. It -.2etl lli!5 -.206 163 .366 

15 -.115 52 -.3b!) bt; -.217 12" -.109 164 .345 

16 .1"3 0;3 -.418 90 -.212 127 -.22" 165 .258 

17 -.024 <;. .017 91 -.331 121'4 -.252 16& .214 

18 .188 50; -.e12 92 -.2dO 129 -.310 161 .235 

19 -.045 S6 .... 618 93 -.319 130 -.26a 168 .081 

20 .144 S7 -.to2e;, 94 -.204 131 -.498 164 .214 

21 -.06 .. <;@ -.528 'is -.277 132 -.333 170 .138 

22 .2l2 CiQ -.690 'i6 -.30<; 133 -.313 111 .14& 

23 -.It.3 .r.n -.423 ~1 - •• tZl 13-. -.276 172 .016 

24 .... 013 .,1 -.3~" tir .. -.2111 130; -.261 113 -.075 

25 .0",3 ,,? -.41b "#9 -.?1~ 136 -.286 114 .1&1 

2(' -.211 1\1 -.764 }GO -.lle; 137 -.376 115 .189 

27 .... 3,." ". -.~43 191 -.1c.1 13'" -.222 17(' .079 

28 -.337 l!lo; .422 lt1? -.0,,6 139 -.412 171 .029 

29 -.272 1\" -.402 103 -.20., 140 -.290 17$) -.059 

30 -.1#.7 "1 -.53" 104 -.2.33 141 -.240 119 .365 

31 -.?9l) ,,$4 -.360 lOS -.2<;1l 142 -.156 litO .249 

32 -.21S7 /!l4 -.351 106 -.1 .. 3 144 -.I!tb 181 .241 

33 -.30;4 7t) -.3~9 107 -.31t- 14S -.221 1l'2 .196 

34 -.311 11 -.542 10/:4 -.156 14" -.205 183 -.21)'3 

35 -.3Bi? 7~ .33t'> 10,* -.134 147 -.112 184 -.308 

36 -.1"" 1'3 -.3.,1 lltJ -.Oft4 14'" -.243 180; -.288 

37 -.353 74 -.12Q 111 .... lb" 149 .230 1A6 -.451 

WINO OlwECTION Z2~ ~n~EAt<\lATER PUIlDING 2 

TAP CPN£4~ UP Ce>III'E'AN TAP CPMF.AN T,IP CPM£AN TAP CPNFAN 
1 -."9,* J" -.438 7S -.543 112 -.25. 150 .045 
2 -.6"3 39 .... 261 71t -.527 113 -.255 151 .147 
3 -1.UF< 40 -.524 77 -.4~1j 11. -.155 152 .214 
4 -.131 41 -.218 78 -.399 115 -.235 153 .253 
5 -.371' 42 -.306 1"1 -.513 116 -.2lt- 154 .291 
6 -.369 43 .... 254 til) -.40R 111 -.215 155 .381 
7 -.1"4 44 -.312 ttl -.443 118 -.131 156 .36& 
8 -.191 40; -.373 &? -.3'!lO 119 -.238 157 .454 
9 -.2f'9 46 -.266 83 -.400 120 -.249 158 .309 

10 -.533 47 -.199 84 -.33;,J 121 -.24<J IS9 .394 
11 -.161 41t -.262 ISO; -.303 122 -.149 160 .39B 
12 -.052 49 -.ZdO 86 -.281 123 -.229 161 .423 
13 -.210 <;0 -.224 87 -.268 124 -.265 162 .392 
14 -.177 51 -.344 8A -.244 Il5 -.26ft 163 .4<J2 
15 -.844 S2 -.3ISl b9 -.125 12(; ... 189 164 .415 
16 .300 '53 -.311 90 -.264 127 -.295 165 .394 
17 .191 54 -.39A 91 .... 320 128 -.306 166 .351 
18 .366 55 -.843 92 -.321 129 -.317 167 .368 
19 .14" '56 -.138 93 -.305 130 -.305 168 .181 
20 .32<J '51 -.510 94 .003 131 -.471 169 .441 
21 .002 5" -.632 95 -.073 132 -.417 170 .385 
22 .415 59 -.813 91) -.121 133 -.409 171 .391 
23 .018 60 -.459 97 -.180 134 -.409 172 .27& 
24 -.051 61 -.383 98 -.070 135 -.321 173 .120 
25 .OAO 62 -.424 'iQ -.11t4 136 -.339 174 .377 
26 -.334 63 -.777 100 -.260 137 -.354 175 .401 
27 -.411 64 -.612 101 -.252 138 -.200 176 .309 
28 -.361 6S .601 102 -.153 139 -.473 171 .249 
29 -.33" 66 -.155 103 -.26'5 140 .040 178 .081 
30 -.IEl4 67 -.697 104 -.276 141 .ll3 179 .547 
31 -.339 " " -.370 105 -.260 142 .150 180 .4SS. 
32 -.334 64 -.399 101) -.179 144 .341 un .433 
33 -.3I4Ci 70 -.399 107 -.2!:t2 145 .275 182 .409 
34 -.3!'O 71 -.648 108 -.244 146 .315 183 -.214 
35 .... 58ft 72 .454 104 -.241 147 .402 11'4 -.203 
36 -.17ft 73 -.445 110 -.145 148 .382 185 -.312 
31 -.332 74 -.194 111 -.245 149 .480 lR6 -.448 
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TABLE 2 (Continued) 

'LOATIN~ NUCLEAR POwER PLANT SEPTr",RER 1975 
WiND DI~ECTION 270 8~EAK.ATER a BUILDING 0 

T.p (PMEAN TIP CP·'fAN TAP CPNF.AN TAP CPMEAN TAP CPMEAN 
1 -.1'01 1" -.325 75 -.74S 112 -.l1A 150 -.075 
2 -."20 39 -.40. U, -.739 113 -.117 151 ·.011 
l -.7Ijl 40 -.3~S 71 -.412 114 -.0"4 152 -.111 
4 -.TQ~ 41 -.~02 11i -.616 115 -.129 153 -.13 .. 
5 -.810 4~ -.11t5 19 -.721 116 -.120 154 -.183 
6 -.67" 43 -.270 80 -.41!'t~ 117 -.123 155 -.201 
7 -.814 4 .. -.23A 81 -.172 118 -.039 1';6 -.489 

" -.79:1 ,.c; -.3"l 82 -.563 119 -.111 151 -.592 
9 -."09 4" -.160 83 -.3~9 120 -.098 158 -.503 

10 -.657 41 -.l4ts A4 -.296 121 -.100 159 -.572 
11 -."09 loA -.0211 as -.22" 122 -.036 160 -.660 
12 -."38 .. 9 -.1'10 df) -.203 123 -.11'~ 161 - ... &7 
13 -."34 c;n -.090 "7 -.ll~ 12 .. -.21d 162 -.675 
14 -.53«; "'I -.i?Ilr, 8H -.11" lZ'; -.lY4 163 -.518 
15 -.617 52 -.199 89 -.099 126 -.085 164 .560 
16 -.#t12 53 -.20~ '10 -.21Z 127 -.163 165 .620 
17 -.752 C;4 -.116 .. 1 -.217 128 -.153 166 .608 
11 -.623 55 -.574 9? -.158 129 -.163 167 .607 
19 -.537 56 -.128 93 -.134 130 -.097 168 .465 
20 -.549 '57 -.066 94 .075 131 -.1 .... 169 .531 
21 -.478 SCI -.5U6 y~ -.0'15 132 -.346 170 .546 
22 -.1"1 C;q - ... 17 

__ 6 
-.OdO 133 -.332 171 .573 

23 -.3-;- ~('I -.265 ..,7 -.104 13 .. -.27tt 112 .486 
24 -.300 ~I -.344 .. ~ -.052 IJC; -.213 173 .382 
25 -.11'9 ~2 -.306 "1'1 -.0"1 13fo -.184 17 .. .411 
26 -.i?qC; ,,:l -.400 ) 00 -.131 131 -.IIJO 175 .515 
27 -.393 jl,4 -.356 101 -.1 .. 1 1 Jill -.232 176 .4"6 ,. -.33,. "5 -.164 102 -.061 139 -.349 177 .437 
211 -.251 ,.,,, 

-.3~5 103 -.1 .. ~ hO -.119 17A .239 
30 -.111 "7 -.29 0;, 104 -.13. 141 -.14" 179 .3'1" 
31 -.25e; ~ ... -.236 10., -.12" 142 -.021 180 • .. 00 
32 -.121 "tQ -.211j 106 -.049 144 -.)33 181 .049 
33 -.1'20 70 -.199 lIJ7 -.134 h5 -.178 lAl .284 
34 -.133 11 -.3S" loa -.L33 146 -.235 183 -.150 
35 -.~5? 7~ -.242 10'1 -.136 147 -.258 184 -.152 
36 -.25'" 73 -.265 110 -."~A 148 -.'535 IItS -.189 
37 -.41'5 74 -.114 111 -.1,j3 H9 -.609 186 -.274 

_INO DI~fCTION 270 ",~EAI(WATER 0 8IJILDING 1 

TAP (PMfAN TAP CO"EAN TAP CPMF.:AN T4P CPNE'AN TAP CPHEAN 
1 -.7 ... 3~ -.3~5 7-; -.A04 112 -.173 150 -.153 
2 -.to:?4 3<a -.lS3 71) -.tsOR 113 -.110 151 -.106 
3 -.732 .. 0 -.350 77 -.547 114 -.091 152 -.220 
4 -.1t0" 41 -.307 7" -.652 11'5 -.18A 153 -.2 .... 
5 -."87 4? -.204 7 .. -.788 116 -.179 154 -.298 
6 -.691 43 -.264 80 -.538 117 -.175 155 -.280 
7 -.1C18 4. -.2310\ ,,1 -.817 118 -.096 156 - .. 50,., 
8 -.7"6 loS -.3"8 d2 -.6i6 119 -.lbO IS7 -.840 
9 -.849 "6 -.182 83 -."5& 120 -.165 158 -.521 

10 -.6cae 41 -.250 84 -.353 121 -.167 15ca -.646 
11 -.604 48 -.230 85 -.281 122 -.093 160 -.843 
12 -.628 .. 9 -.212 86 -.251 123 -.lItI 161 -.503 
13 -.634 50 -.122 d7 -.189 124 -.274 162 -.74A 
14 -.54A 51 -.212 88 -.233 125 -.247 163 -.658 
15 -.521 '52 -.209 "9 -.152 126 -.139 164 .527 
16 -.6SI) ~3 -.218 ... 0 -.2SS 127 -.22" 165 .59 .. 
17 -.'371 54 -.133 91 -.33'; 128 -.205 166 .586 
18 -.63C, 55 -.615 92 -.21· 129 -.206 167 .590 
19 -.492 5" -.083 93 -.171 130 -.133 16A .440 
20 -.499 57 -.)45 94 .014 131 -.226 169 .546 
21 -.43" '5~ -.591 ..,5 -.157 132 -.390 170 .512 
22 -.1"4 59 - ... 00 96 -.132 133 -.368 171 .590 
n -.33" 60 -.264 97 -.153 134 -.332 172 ... 94 
24 -.332 61 -.368 98 -.103 135 -.213 173 .384 
25 -.211 62 -.356 99 -.156 136 -.240 174 .412 
26 -.325 "3 -.407 100 -.190 137 -.22 .. 175 .507 
27 -.3S'5 64 -.328 101 -.190 138 -.286 176 .449 
28 -.33" 6'5 -.112 102 -.111 139 -.420 177 ... 32 
29 -.270 66 -.479 103 -.''is hO -.174 178 .218 
30 -.141 61 -.304 10. -.179 141 -.214 179 .430 
31 -.25A 61t -.250 10'5 -.179 1"2 -.082 180 .403 
32 -.23A "q -.271" 106 -.100 144 -.179 un .086 
33 -.240 70 -.254 107 -.192 145 -.2 .. 9 lA2 .315 
34 -.167 71 -.451 10,", -.lftA I"" -.301 183 -.200 
35 -.271 7i1. -.237 109 -.185 147 -.269 184 -.200 
36 -.2tt3 13 -.3<,15 110 -.112 148 - ... 70 185 -.321 
37 -.420 74 -.181 111 -.195 149 -.91" 186 -.301 



80 

TABLE 2 (Continued) 

~LO_Tl~G ~UCl~AR POWER PL_NT SEPTEM9ER 1975 
WINO OI~ECTION 270 BREAKWATER o eUILOING 2 

TAP CP'4EAN TAD CpNtrAN TAP CPMEAIII TAP CPNEAN TAP CPMElN 
1 -.PAII 1'" -.J3() 75 -.QQ4 112 -.155 150 -.083 
2 -.66ea lea -.401 7" -.6,,3 113 -.155 151 -.019 
3 -.721 4n -.3aS 77 -.3,,·~ 114 -.065 152 -.107 
4 -.131 41 -.309 7" -.875 115 -.185 153 -.144 
! -.711.5 4;1' -.192 7Q -.63& lib -.IS3 154 -.192 
6 -.714 43 -.252 ~o -.350 117 -.150 155 -.lI3 
7 -.A37 ... 4 -.237 IU -.996 119 -.o"ea 156 -.506 

• -.787 ... .:; -.4Z2 ,.2 -.3:;11 llea -.1"9 1157 -.593 
9 -.780 ." -.191 d3 -.308 120 ".IS2 lSI' -.530 

10 -.6SA .1 -.237 84 -.293 121 -.15. 159 -.5511 
11 -.51C; .. ~ -.zn .. 0; -.30_ 122 -.079 160 -.616 
12 -."l? .Q -.;?OS tjh -.?92 121 -.172 161 -.4tH 
13 -."29 ~I'I -.113 d7 -.,n" 1Z ... -.214 162 -.65" 
14 -.S.#.o ~l -.2113 os '1 -.21l., 125 -.206 163 -.483 
I! -.630 52 -.200 Ilea -.11& 12" -.113 164 .526 
16 -."03 '53 -.l29 90 -.267 III -.208 165 .599 
17 -.111 S. -.141 91 -.351 128 -.UlT 166 .61A 
18 -.631 55 -.SOB 92 -.228 12ea -.198 167 .658 
19 -.54" 56 -.2.3 93 -.l72 130 -.ll0 168 .599 
10 -.5aQ 57 -.110 94 .071 131 -.2 .. 6 169 .487 
11 -.511 ~A - .... 72 'is -.240 132 -.398 170 .555 
22 -.22/\ ':;Q -.3Al q6 -.lb" 133 -.39(> 171 .611 
23 -.37] (./'1 -.i'b5 '17 -.17;' 13. -.260 172 .595 
24 -.2"-" "1 -.331 '1" -.15tJ 13<; -.26" 173 .553 
15 -.20,," 6~ -.~"4 9Q -.18~ 131, .... 224 174 .404 
26 -.31e; ,,1 -.407 100 -.letO 137 -.160 17'5 .531 
27 -.-"1 "- -.3di' lUI -.IS" 1311 .... 245 176 .530 
2' -.341 "e; -.ilo; 101? -.073 13Q -.330 171 .53'5 
2fJ -.2". .,,, -.JItS 103 -.114. 1·0 -.121 178 .392 
30 -.13'1 1'.17 -.2bO 104 -.lttS I-I -.1.7 119 .352 
31 -.2':;<; ,,11 -.llO 10C; -.1". H2 -.021 lAO .375 
32 -.23? "Q -.l47 101, -."i40 1-. -.128 lAl .023 
33 -.231 7n -.?l!) 107 -.1~0 145 -.187 1"2 .273 
34 -.14'1 11 -.41)" 108 -.15::: 146 -.21,3 It13 -.13" 
35 -.23" 12 -.338 lU9 -.149 1.1 -.3"3 184 -.01. 
36 -.2<;1 7~ -.lAi:! 110 -.010 1." -.565 1$15 -.299 
31 -.433 74 -.ll6 111 -.112 149 -.595 lA6 -.302 

WI~D OIKlCTln~ 27U PfifAlCliIATER RUILDING 1 

y,p CP!I4EAN Tl\p CP~~E4~ To\P CPM~AN TAP Cp"E'AN TAP CPMEAN 
1 -.79~ ~I! -.222 7 ':!I -.bi2 112 -.122 150 -.113 
2 -.641 lQ -.2"~ 7" -.545 113 -.124 151 -.053 
3 -.717 ." -.2!':1" 71 -.291 114 -.OJ4 10:;2 -.1.1 
4 -.'131) .. 1 -.21S 1" -.&39 115 -.134 153 -.170 
5 -.940 42 -.111 19 - •• '18 116 -.130 154 -.184 
6 -.50S 43 -.211 80 -.277 117 -.ll1 155 -.124 
'7 -.,,76 •• -.193 ill -.5&0 114 -.023 156 -.241 
8 -.67. itO:; -.~"c; ~2 -.3u7 119 -.11. 151 -.407 
9 -.1194 4" -.053 83 -.205 120 -.119 158 -.137 

10 -.411 47 -.2lA S4 -.113 121 -.120 159 -.290 
11 -.35$1 .1' -.200 85 -.12e; 122 -.031 160 -.819 
12 -.411 .9 -.182 tl6 -.119 123 -.129 161 .... 1.2 
13 -.429 150 -.081 81 -.058 12. -.213 162 -.358 
14 -.2"7 51 -.175 88 -.102 12C; -.181 163 -.646 
15 -.22n 1S2 -.lAl 89 -.033 126 -.065 16. .568 
16 -.524 53 -.190 '10 -.134 127 -.162 165 .603 
17 -.461 1)4 -.097 ql -.207 128 -.159 166 .581 
18 -.328 515 -.666 92 -.179 129 -.157 161 .593 
IfJ -.330 5" .0Esl 93 -.125 130 -.012 168 .481 
20 -.2(19 57 -.277 94 .110 131 -.172 )69 •• 46 
21 -.255 5R -.621 95 -.082 132 -.212 110 .484 
ZZ -.032 59 -.398 9b -.019 133 -.242 171 .512 
23 -.241 f.f) -.251 97 -.097 13. -.166 112 •• 22 
Z4 -.2811 61 -.360 'iii -.OJO 135 -.196 173 .305 
25 -.14~ 62 -.387 'i9 -.086 13" -.184 174 •• 01 
26 -.212 63 -.335 100 -.13A 137 -.190 175 .506 
27 -.280 ". -.144 101 -.133 138 -.181 176 .461 
28 -.25A 615 .OJ6 102 -.045 139 -.323 171 .421 
2. -.21t4 6" -.506 103 -.138 140 -.140 17" .243 
30 -.107 .;7 -.302 104 -.130 141 -.161 179 .206 
31 .... 225 "'8 -.237 109 -.126 142 -.046 1RO .328 
32 -.21n 6. -.Zltl 106 -.041 144 -.ll2 lEl1 .061 
33 -.214 70 -.Ut! 101 -.140 145 -.187 1A2 .2ft6 
34 -.13? 11 -.363 lOA -.135 146 -.219 183 -.090 
35 -.273 77 -.Ob3 10'!! -.128 147 -.110 lB4 -.004 
36 -.262 13 -.490 110 -.03" 14~ -.316 185 -.125 
37 -.312 14 -.128 111 -.125 149 -.507 186 -.046 
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TABLE 2 (Continued) 

FLOATING NUCLEAR POWEA PLANT SEPTEMB~R lCJ1S 
WI~D DI~fCTION 210 BREAICWATER 1 BUILDING l 

T.P CPME'.N TAP CPMF.AN rAP CPMEA" UP CPM!AN TAP CP"'e'AN 
1 -.""'2 J" -.221 15 -.'-02 l1l -.ll3 150 -.042' 
2 -.6se; 3~ -.2'91 16 -.4c:0 111 -.136 151 .0lCJ 
3 -.143 4(1 -.2':i5 77 -.239 114 -.nS2 le;l -.OJO:; 
4 -.74'" 41 -.l23 7" -.e;~5 115 -.1':i2 153 -.041 
I -.111 4i? -.13"" 19 -.3IH) 116 -.12Q 154 -.tl57 
6 -.4ft4 43 -.219 dO -.24e; 117 -.12e; 155 -.034 
7 -.1"3 44 -.l'#b Ml -.(,Z3 11" -.04? 156 -.2'69 
II -.660 4e; -.2d9 82 -.216 119 -.134 157 -.400 
9 -.61r; 4ft -.11" tJJ -.?30 12n -.134 158 -.2'54 

10 -.4CJCJ 41 -.zoe e4 -.218 III -.134 159 -.409 
11 -.2CJtII 4" -.183 AS; -.20~ Ili? -.0':i2 160 -.595 
12 -.411 4~ -.11a ~6 -.173 12l -.143 1~1 -.22Q 

13 -.431 0:;0 -.091 tt7 -.HS 124 -.ld8 162 -.465 
14 -.333 <;1 -41(\10:; 8" .... 191 1~5 -.112 I~J -.4"1 
15 -.34CJ 52 -.166 tl9 -.1 .. 5 1Z ... -.016 164 .513 
16 .... 41. 53 -.201' 90 -.1"5 127 -.161 165 .640 
17 - .... .,CJ ~. -.126 ~1 -.2J6 1~'" -.163 166 .641 

18 -.428 55 -.516 92 -.119 1219 -.117 161 .611 
19 -.351 56 .049 93 .... 185 130 -.Oq9 168 .614 
2. -.lq3 Ci1 -.131 9. -.016 1.31 -.201 169 .433 

21 -.211 o;A -.112 '15 -.15!t 132 -.291 110 .503 
22 -.041 liC) -.388 96 -.131 133 -.185 111 .569 

23 -.li!4 ..,1\ -.2.s0 '*1 -.151 13' -.200 112 .530 
24 -.22'1 ~1 -.321 'II" -.nHl 13S -.211) 113 ."'60 
l'!t -.111 ..,? -.2"10 ~'f -.1 .. .! 13" -.lMl 174 .445 

26 -.230 1.3 -.?6Q 100 -.140 U1 -.139 175 .554 

27 -.30. t,. -.lb3 101 -.J.34 13R -.16Q 116 .540 

28 -.244 6~ -.il21 102 -.O .. Q IJCJ -.7';0 111 .527 
19 -.21'" #01, -.4::;1 lU3 -.146 1.0 -.094 178 .350 

3. -.1019 tl7 -.275 104 -.141 141 -.123 119 .281 

31 .... 231 1'>4 -.2UI'J llJ., -.13'1 14if! .009 1M .33' 
32 -.201') 4I,Q -.?3b 1U., -.O"a I"'. -.os" 181 .129 

33 -.20e; 10 -.1611 101 -.152 14~ -.11 .... 11112 .334 
34 -.12Q 71 -.3211 10K -.129 14" -.15. 1~3 -.086 

35 -.2e;4 7? -.lv" lUQ -.1~4 147 -.140 1~4 -.036 
36 -.Z41 13 -.3S1 110 -.1)43 14,. -.34A 185 -.133 
31 -.32r; 1. -.111 III -.115 14Q -.430 lA6 -.10l 

wI~D DIRfCTIO~ ~10 !:\RUklliATE~ 2 flUILDlNG 1 

T.P CPMEAN TAP CPltEAN TAP CF-MFlN TAP CPMFA .. TAP CPMfAN 
1 -.1"1 lA -.13/'J 7&:, -.0;;6 Hi! -.091 ISO -.OA9 
2 -.603 J .. -.?O4 1,. -.3~a 113 -.092 151 -.030 
3 -.121 41) -.202 17 .... 20? 114 -.010 152 -.12e; 
4 -.141) :.1 -.163 7M -.360 115 -.110 153 -.139 
5 -.1'01 4:? -.0~3 1'1 -.3~4 116 -.104 154 -.148 
6 -.341 .. 3 -.160 630 -.lft2 111 -.104 155 -.084 
7 .... 5.4 44 -.151 81 -.469 118 -.014 156 -.193 

" -.0:;4~ 4'5 -.21& Hl -.lc;:i 1 }C~ -.09A 1131 -.2A1 
9 -.5::11 4'" -.015 143 -.121 120 -.093 158 ".095 

10 -.304 41 -.11H tI. -.124 121 -.091 159 -.19. 
11 -.200 41\ -.141 a'S -.084 122 -.013 160 -.146 
12 -.2~q 49 -.135 86 -.096 123 -.104 16) -.089 
13 -.29CJ 511 -.042 81 -.041 1Z4 -.163 162 -.211 
14 -.114 51 -.134 sa -.081 125 -.147 163 -.582 
15 -.143 52 -.131 ... 9 -.044 126 -.042 164 .541 
16 -.399 53 -.148 ~O -.106 127 -.138 165 .594 
11 -.30CJ 0;4 -.058 91 -.169 128 -.131 166 .596 
18 ... 210 55 -.517 92 -.141 129 -.129 161 .594 
19 -.241 ~6 .104 93 -.120 130 -.051 1M .456 
20 -.132 ~1 -.241 94 .07? 131 -.148 169 .314 
21 -.laf\ M -.533 95 -.087 132 -.243 110 .440 
22 .004 59 -.31A 96 -.018 133 -.212 111 .484 
23 -.184 " " -.192 91 -.093 134 -.148 112 .390 
24 -.225 1,1 -.297 98 -.021 135 -.155 173 .277 
25 -.094 62 -.308 99 -.088 136 -.146 11' .361 
16 -.113 til -.262 100 -.111 137 -.152 115 .466 
11 -.?2Q 6 ... -.093 101 -.112 1314 -.144 116 .414 
28 -.205 65 .045 102 -.OZ4 139 -.26" 111 .385 
29 -.185 66 -.493 103 -.112 140 -.115 1114 .223 
30 -.059 67 -.241 104 -.101 141 -.127 179 .130 
31 -.1"3 68 -.181 105 -.101 142 -.021 11'0 .238 
n -.1S4 619 -.201 106 -.Ol~ 144 -.115 181 .051 
33 -.164 11) -.165 107 -.118 145 -.l!:>Z lez .2'42 
34 -.083 11 -.315 1 OJ:! -.101 146 -.118 183 -.061 
35 -.212 11 -.o~o lU9 -.104 141 -.IZa 184 -.008 
36 -.205 73 -.453 110 -.015 148 -.263 185 -.089 
37 -.251 1. -.1)98 111 -.091 149 -.41~ 186 -.006 
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TABLE 2 (Continued) 

~LOATING ~UClEA~ POwER PLANT SfPTI!.'M8fR 197t; 
WINO OIHECTION 270 AREAteWATER 2 80ll0JNG 2 

TAP CPttON TAP CPMEAN TAP CPMON TAP CPMEAN TAP CPMEAN 
1 -.lll!t JII -.163 Ii -.728 112 .... 117 150 -.034 
2 -."4" 34 -.262 76 -.3b4 11] -.12] l!tl .032 
1 -.754 4ft -.221 71 -.21ft 114 -.0.6 152 -.045 
4 -.741 41 -.leHt 78 -.507 115 -.148 153 .... 055 

5 -.777 42 -.ll!t 74 -.337 116 -.106 154 -.064 
6 -.356 .3 -.205 80 -.211 117 -.106 155 -.028 
1 -.tl07 44 -.173 el -.~13 1111 -.029 156 -.220 

• -.571 4'" -.1'." 32 -.165 11. -.122 157 -.303 

• -.570 4~ -.077 ~3 -.202 120 -.115 158 -.13" 
10 -.37A .7 -.191 b- -.192 121 -.111 159 -.289 
11 -.222 . .- .... l!;A e'i .... 173 122 -.043 160 -.573 
12 -.2411) .~ -.lS4 It" -.147 123 -.140 161 -.121 
13 -.l11 it' -.074 e7 -.1~3 124 -.172 162 -.341 
14 -.213 '51 -.1,,1 tie -.1 ... 2 125 -.154 161 -.442 
15 -.21Q 52 -.14'1 a .. -.122 U6 -.0621 lb. .540 

1" -.4'4 li3 -.1~6 91) .... 1.4 127 -.141 165 .622 
11 -.155 '54 -.110 91 -.213 1214 -.148 166 .639 
18 -.3H. C)t; -.SQ6 '12 -.162 124 -.166 167 .674 
19 -.2147 5,., .109 93 -.155 130 -.093 168 .595 
20 -.17A 57 -.180 ~4 -.006 131 -.IQ5 169 •• 02 
21 -.19] SA -.s!tS 'IS -.131 132 -.270 110 •• 7. 
22 .00. C)O -.366 91; .... 111 133 -.252 171 .538 
23 -.19~ .. n -.t!04 '17 -.14!" 13. -.lM2 172 •• 81 
2. -.211) f>l -.301 "" -.U~6 13S -.192 113 .376 
25 -.079 ,.~ -.3U) .,Q -.lft':! 136 -.164 174 .420 

'6 -.21t) f).l -.2Si 100 -.120 131 -.108 175 .518 
27 -.267 ". -.113 101 -.115 lJA -.13ll 116 •• 91 
28 -.219 1\" .041 102 -.0::16 139 -.196 177 .4"A 
29 -.1"4 "" -.491 10! -.137 1.0 -.0.,7 178 .294 
38 -.0149 "7 -.270 10. -.130 HI -.0'i7 179 .230 
31 -.2;>1 "A -.1 .. " 10~ -.117 142 .01' 181) .,96 
32 -.17ft "Q -.223 10" -.0"2 144 -.Otl5 un .084 
31 -.lAO 70 ".lb9 107 -.1~0 1.11j -.101 !A2 .195 
34 -.11ft 71 -.309 10M -.112 1.~ -.132 tA3 -.060 
35 -.2S. 71. -.0!!3 10~ -.10) 141 -.102 184 .... 021 
36 -.llA 73 -.JCJh 110 -.030 1.8 -.270 185 -.069 
37 -.2at; 7. -.110 111 -.lZl 1.9 -.338 186 -.036 

VIttO OlifECTlOIIf 270 IIIAE4""4T£R 3 BIJtLDIHG 1 

TAP CPM£AN TlP CPM(AN TAP CPM',,, TAP CPMF.'Af\I TAP CPME'" 
1 ..... 04 3" .... 11t3 1~ -.621 112 -.123 150 -.114 
2 -."35 39 -.240 1'" -.502 113 -.125 151 .... 061 
3 -.724 ." -.ft39 11 -.2S7 114 -.039 l11j2 -.1'56 

• -.7'52 41 -.204 7A -.407 115 -.140 153 -.172 
5 -.'-55 .. 1 -.109 1q -.487 11'" -.131 154 -.lMI 
6 ..... 3 .3 -.I'1tS &0 -.2.2 117 -.131 ISS .... 123 
1 .... 65ft 4. -.1~9 "1 -.!O22 118 -.034 1S6 -.260 ., -.637 4'; -.14'" "' -.2"16 119 -.122 157 -.412 
9 -.655 41\ -.034 83 -.1t17 120 -.121 158 -.138 

10 -.43. 47 -.223 8. -.146 12) -.126 159 -.296 
11 -.2';3 4M -.188 8~ -.096 122 -.045 160 .... 808 
12 -.360 .4 -.174 ~6 -.118 123 -.131' 16J -.146 
13 -.380 Cjf) -.071 Al -.062 124 -.209 162 -.316 
1. -.15" iiI -.162 ~*' -.086 125 -.184 163 ... 637 
IS -.212 52 -.162 d9 -.036 126 -.073 16. .561 
16 - •• "4 1:\3 -.161 90 -.138 127 -.174 165 .621 
11 -.393 54 -.080 '11 -.203 128 -.162 166 .615 
18 -.302 55 -.63. 92 -.173 129 -.164 167 .613 
19 -.302 '!i6 .104 'i3 -.137 130 -.080 168 .417 
20 -.J91 57 -.239 ~4 .01iZ 131 -.1~0 169 •• 52 
21 -.240 5" -.598 .,5 -.092 132 -.276 170 .508 
22 -.001 5~ -.381'1 'It. -.0~7 133 -.Z40 171 .5.4 
23 -.121 AI) -.233 91 -.101 13. -.161 112 •• 59 
24 -.272 61 -.3~n 98 -.039 135 -.202 173 .338 
25 -.12<J 62 -.321 99 - .. 103 136 -.184 11. .422 
26 -.203 63 -.2a5 100 -.141 137 -.191 175 .525 
n -.2'67 64 -.129 101 -.1.1 13*' -.179 176 .477 
28 -.241 61:\ .048 10? -.055 139 -.323 177 .448 
29 ".223 6" -.541 103 -.150 1.0 -.1.1 118 .254 
30 -.08c) ,.,7 -.280 10. -.130 141 -.171 179 .185 
31 -.206 6A -.219 105 -.131 142 -.053 180 .278 
32 -.194 69 -.244 10" -.046 1.4 -.140 181 .081 
33 -.201) 10 -.I,;f: 107 -.144 1.5 -.193 1M2 .2A8 
34 -.111 71 -.357 108 -.13Ji 146 -.270 1M3 -.089 
35 -.253 72 -.061 109 -.1). 141 -.173 184 -.006 
36 -.248 73 - •• 99 110 -.1)42 1.8 -.326 185 -.119 
37 -.290 7. -.139 111 -.131 149 -.!t27 186 -.036 
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TABLE 2 (Continued) 

FLOATING ~UCLEAR POWER PLANT SEPTEMA£R 1915 
_l~D DI~ECTJON 210 BREAKWATER 3 RUILDING 2 

TAP cp .. ,aN TArt CPMF.aN TAP CPMEAN UP CrtMEAN TAP CPMEAN 
1 -.15110 .. " -.li9 7S -.a1.6 112 -.1.8 150 -.050 

2 -.6_' JG -.2~5 16 -.431 113 -.1_1 151 .019 

3 -.811 .ft -.2~? 11 -.253 114 -.06., 152 -.049 
4 -.1'''0 41 -.219 lA -.620 115 -.114 153 -.059 
I -1.011 It? -.O~5 79 -.4U{t 116 -.140 154 -.Q12 

• -.504 43 -.227 80 -.2S7 111 -.134 155 -.057 
1 -.61103 .... -.15.., ftl -.6;'5 118 -.05A 156 -.314 

• -.""4 4Ci -.2/3 d2 -.2134 119 -.157 151 -.441 
9 -.6b7 .~ -.11C; !:i3 -.i'S2 120 -.141 IS" -.210 

10 -.201 47 -.215 ft4 -.230 121 -.148 159 -.432 
11 -.391, .- -.189 Ae; -.21A 122 -.070 160 -.635 
12 -.401 .. 9 -.19. "" -.190 143 -.16A 161 -.246 
13 -.43ft t;O -.117 ttl -.110 124 -.203 162 -.480 
14 -.171 "I -.16l ~,. -.2015 llS -.1~2 163 -.489 

IS -.100 52 -.;!l!l 89 -.156 1Z6 -.0.,,0 164 .554 
I. -.31'110 ':;3 .... 220 .. 0 -.lAI\ 127 -.180 16'5 .630 
11 -.332 0;4 -.159 91 -.2&2 12" -.115 166 .636 

1. -.14" C;C; -.160 92 -.195 129 -.192 167 .665 
19 -.18" 5110 .040 93 -.191 130 -.115 168 .599 
2. -.040 '57 ... 2tt9 9 • -.033 131 -.22. 169 .441 
II -.09R 58 -.102 'IS -.11& 132 -.310 110 .514 
22 .o,,1, t;4 -.530 'ill. -.144 133 -.289 111 .581 
23 -.13" 101.\ -.2dtt 0;1 -.h,o 134 -.206 112 .537 
24 -.197 "1 -.319 ~ .. -.n"9 135 -.232 173 .454 
25 -.0.4 "2 -.C; .. 2 "'I ".164 13" -.200 174 .446 
2'6 -.229 ,.'\ -.5Z2 luo -.151 131 -.1'50 1715 .544 
21 -.31)0 ". -.056 101 -.1." 13ft -.IIU 116 .522 

". ... 247 foe; .1~pt IU? -.0.,5 139 -.27} 117 .506 
29 -.2f''? .... -.635 103 -.l"Q 140 ".110 173 .329 
30 -.11~ ,.1 -.1 .... 10 .. ... 15., 1 .. 1 ".138 179 .3ll 
31 -.2"" 

,.,. -.2"''' 100; ".151 142 -.007 lAO .345 
31 -.221 ",9 -.2~1 10#0 -.073 144 -.081 181 .127 
33 -.19f\. 70 -.UsB 107 -.175 145 -.135 \82 .345 
34 -.17A 71 -.351 1014 -.1 .... 146 -.178 183 -.095 
35 -.352 12 -.lU1 10" ".135 147 -.11,& 18· -.041 
36 -.24" 73 -.396 110 -.0.,2 14" -.31S1 1815 -.144 
31 -.337 14 -.117 111 -.IS!) 149 -.469 186 -.101 

.I~O OI~ECTlnN l70 ARfAKWATE'R 4 FlUIl~ING 1 

TJp CPItIFAN TArt COM!! A", TAP CP,",!AN TAP CrtMF.AN T." CPMEAN 
1 -.71" ~" ".1t11 15 -.flI07 112 -.099 150 -.070 , -.Sl," lC; ".2'24 7., -.546 113 -.083 1'51 ".019 
3 -.70" 4" ".204 n -.312 114 -.003 152 -.119 4 -.74110 41 -.169 114 -.4n7 115 -.114 153 ".127 
5 -.8 .. 1 .2 -.073 7'" -.517 116 -.091 15. -.141 
6 ... 477 .. 3 -.164 80 -.31)5 117 -.090 155 ".091 
1 -.lo31 ... -.139 Itl ".51e 118 -.003 IS" -.228 • -."19 41\ -.211 tJ~ -.33" 119 -.098 157 -.352 9 -.634 46 -.025 8] -.23'i 120 -.034 158 -.107 10 -.37" 47 ".187 tt4 ".172 121 -.084 159 -.258 11 -.3le; 48 -.144 85 -.108 122 -.006 160 -.779 12 -.]61 .. 9 -.126 86 ".091 123 -.101 161 -.115 13 -.31t; 50 -.039 87 -.054 124 ".111 162 -.333 

14 -.232 '5J ".134 8A -.071' 125 -.149 163 -.5IlS 
15 -.177 52 ".125 89 -.012 126 ".040 164 .556 
16 ".453 53 ".142 90 -.11& 127 -.145 165 .620 
11 -.317 54 -.053 91 -.19R 128 -.12C; 166 .624 
18 -.27" C;C; ".597 921 -.149 129 -.123 167 .623 
19 -.276 51, .114 93 -.087 130 ".046 168 .486 
20 -.164 57 -.21ft 94 .12~ 131 -.152 169 .·52 21 -.211 col) -.532 95 -.0." 132 -.2lt5 170 .502 
22 .013 54 -.330 91\ -.041 113 -.221 171 .54" 23 -.19C; 60 -.191 97 -.067 134 -.151 172 .461 
24 -.221 61 -.288 98 .002 135 -.172 173 .367 
25 -.091 #02 -.310 99 -.065 136 -.11t9 174 .417 
26 -.161 "3 ".284 100 -.103 137 -.140 175 .517 21 -.236 fl4 ".108 101 -.103 138 -.151 116 .471 
28 -.20R 6C; .0511 102 -.022 139 -.299 117 .459 29 ".191 66 -.412 103 -.11El 140 -.096 11ft .291 
30 -.OS6 67 -.241 104 -.096 141 -.114 179 .193 
31 -.1('7 loR -.172 105 ".096 142 -.012 180 .281 32 -.It.l 69 -.209 106 -.016 144 -.110 181 .091 
33 -.157 70 -.161 lU7 -.123 14e; -.143 lA2 .296 
3. -.079 11 -.3152 1011 -.100 14" ".111 183 -.Of.4 
35 -.215 72 -.034 109 .... 096 141 -.lJ9 184 .01)1 
36 -.202 73 -.4!l3 110 -.012 14'1 -.291:J 185 -.090 31 -.263 74 -.099 111 ".104 149 -.453 186 -.010 
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TABLE 2 (Continued) 

'LOATING NUCLEAR POtiER PLANT SEPTEMflER 1915 
WIND DIRECTION 270 AREAKWATEA 4 RUILDING 2 

TAP CDtlEAN TAP CPtlEAN UP CPMEAN TAp CPMEAN TAP CPMEAN 
1 -.AI7 3" -.l~t; lS -.lftl) 112 -.102 150 -.011 
2 -.626 3'l -.?~O 7ft -.1~1 113 -.100 151 .054 
3 -.114 4,. -.211 n -.208 114 -.025 11§£' -.017 
4 -.6'ln 41 -.186 7" -.;44 llS -.125 11§3 -.02,. 
5 -.12~ 42 -.104 71l -.)61 lilt -.0'12 IS4 -.042 
6 -.41ft 43 -.lllO 80 -.209 111 -.087 155 -.027 ., -.650;; 44 -.156 ttl -.1§76 11" -.014 15" -.261 .. -.fl1A 45 -.244 ~2 -.183 119 -.110 11§1 -.382 
9 - ... 14 ..... -.U$J5 83 -.lOS 120 -.098 IS" -.251 

10 -.4~3 47 -.le9 84 -.1"2 121 -.098 159 -.389 
11 -.24Q 4" -.13(0 i.t5 -.169 122 .... 025 160 -.511 
12 -.l3'l 4'l -.13«; ~b -.147 12J -.119 1"1 -.2~1 

13 -.lRl 0;;" -.059 81 -.120;; 124 -.151 1"2 -.437 
14 -.lA1 "1 -.10;9 It" -.1,& lll§. -.13!\ 163 -.431 
15 -.324 '52 -.llS es'l -.110 126 -.Ol2 164 .549 
16 -.44t; 53 -.161 90 -.143 127 -.136 165 .633 
17 -.411§ .,4 .... US? 'l1 -.216 12" -.124 1"6 .6S6 
II -.414 t;s -.509 '12 -.146 129 -.ll5 167 .679 
19 -.342 5" .048 93 -.141 130 -.07l 168 .613 

2' -.2An 51 -.105 'l4 Q.OOO 131 -.175 169 .44' 
21 -.2"l ct,. -.465 'I!l -.1211 132 -.161 170 .534 
22 -.0'3" 50 -.313 9~ -.09" 133 -.247 171 .588 
23 -.211 1:1' -.117 '17 -.114 134 -.172 172 .537 

'4 -.l Q I\ *'1 -.2b4\l ,*h -.O~!!I 135 -.ll16 173 .466 
25 -.0"4 67 -.241 ,,<oj -.120 136 -.152 174 .449 
26 -.1"11 ,,3 -.231 100 -.110 137 -.095 175 .551 
17 -.27~ ,.4 -.1t10 1111 -.101 13" -.14ft 176 .533 

'-8 -.2'07 lit., -.0;)3 102 -.02" 139 -.221 177 .524 
29 -.17" !It" -.3~9 103 -.125 140 -.0"6 178 .350 
30 -.07e; 1,7 -.232 U4 -.112 141 -.093 179 .296 
31 -.IOft "" -.160 1U~ -.10" 142 .031 1"0 .331 
32 -.l~Q ",'l -.191 1uo -.033 144 -.04" un .136 
33 -.1-.t; 1ft -.135 10' -.ll0 145 -.0,*5 182 .3~7 

34 -.OQ7 71 -.2'''9 108 -.lOC 146 -.137 183 -.059 
31.i -.114 72 -.100 109 -.091) 141 -.128 1"4 -.009 
3~ -.£'02 73 -.2'14 110 ... 01 , 14!1 -.339 18C; -.120 
37 -.2hC; 7. -.;)19 111 -.113 149 -.411 1"6 -.098 

WIND DIRf.CHON 31, "R,AKWlTER ft SUILOING 0 

TAP CP,.UN TAP CPMEAN TAP CP"F.lN TAP CPMF.AN TAP CPMEAN 
1 -.411) 38 ..... 151 75 .441 112 -.294 150 -.255 
2 -.136 30 -.l'l" 76 .3l6 113 -.2'18 151 -.175 
3 -1.3,,3 4ft -.050 17 .19. 114 -.210 152 -.296 

• -.933 41 .... 09 1~ .529 115 -.305 15l -.291 
5 -.633 .2 .... 15,. n .312 116 -.269 IS4 -.320 
6 -.6T? 43 -.506 450 .269 117 -.218 155 -.2l4 ., -.254 .4 -.J74 81 .417 11" -.203 le;6 -.337 
I -.19A loa; - .... 11 "2 .401 119 -.295 le;7 -.306 
9 -.181.i 4" .314 83 .204 120 -.281 158 -.446 

10 -.4ftC; 47 -.452 84 .1l1 121 -.291 15'l -.347 
11 -.604 48 -.394 85 .212 122 -.206 11)0 -.449 
12 -.240 .9 -.372 86 -.146 123 -.295 161 -.426 
13 -.212 50 -.?64 tt7 •• 31 124 -.377 1"2 -.447 
14 -.0." 51 -.393 8~ .20. 125 -.350 163 -.343 
15 -.?7A 5;1 -.393 d9 .312 126 -.2!l4 164 .068 
16 -.538 153 ..... 38t,1 90 -.315 121 -.329 165 .217 
17 -.459 !;4 -.231 91 -.1)16 128 -.320 1"6 .271 
18 -.430 !!IS -.950 92 -.476 129 -.338 167 .l78 
19 -.51A SA -.417 9l -.036 130 -.262 168 .432 
20 -.!lO9 51 -1.009 94 •• 35 131 -.371 169 .13l 
21 -.~o .. 5~ -.703 'is .0.6 13l -.457 170 .249 
22 -.3tH 5lJ -.607 96 .005 ll3 -.428 171 .371 
23 -.513 64 -.649 91 .068 134 -.3'2 172 .382 
24 -.47q 61 -.705 9R .140 135 -.416 173 .527 
25 -.414 62 -.221 99 .036 136 -.365 174 .144 
26 -.4"1 63 .145 100 -.270 137 -.327 175 .291 
27 -.1)59 64 -.565 101 -.299 13~ -.213 17" .295 
U -.l~O Itt; -."31 102 -.221 139 -.184 177 .387 
29 -.565 66 -.392 103 -.l14 HO -.369 178 .447 
30 -.3?Q 67 -.469 104 -.308 141 -.345 179 .032 
31 -.453 68 -.400 lOS -.315 142 -.251 lAO .010 
32 .... 42'3 f,q -.552 106 -.221 144 -.344 un -.089 
33 -.413 71' -.1"'9 107 -.311 145 -.346 182 .04. 
34 -.304 11 .344 IOQ -.264 1·6 -.3~5 1~3 -.240 
35 -.42ct 71 -.443 109 -.281 147 -.257 lA4 .451 
36 -.157 73 -.42S 110 -.210 14~ -.344 185 .219 
31 -.435 74 -.285 III -.302 149 -.310 186 -.532 
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TABLE 2 (Continued) 

FL.OATIhG NUCLEAR PQ.,ER PLANT SEPTE ... SER 1975 
1111"0 OI~£CTlOI\f 315 QR£AKWATER 1 RUILOING 

TAP CPMU., TAP CPM(AN TAP CPMEAN TAP CPMEAN TAP CPMEAN 
1 -.337 3" -.089 7~ •• "1 112 -.210 ISO -.107 
2 -.511 30 -.313 ·'6 .3.0 113 -.1'10 151 .026 

3 -1.14" .. " .025 11 .202 114 -.113 152 .016 
4 -."4Q 41 -.329 18 .55" 115 -.231 153 .026 
S -.601 _z -.084 "'- .375 116 -.234 1!;4 .0-47 
6 -.461 43 -.390 itO .2lS4 117 -.2lt8 155 -.002 
7 -.17A 4. -.l"l <!II .412 11" -.162 1~6 -.334 

• -.131 .0; -.39i' "2 .401 110 -.245 157 -.386 

• -.09" 46 .36" ,U .2S4 120 -.213 158 -.417 
10 -.2A» 47 -.37t, e4 .12b 121 -.190 159 -.394 
11 -.441 . .:. -.341 If 5 .190 12? -.113 160 -.477 
12 -.1"" 4-1 -.316 'J" -.lS0 123 -.22? 161 -.375 
13 -.1"" so -.;UO 87 .4.3 124 -.307 162 -.465 
14 .003 0;1 -.319 ad .196 125 -.312 1"3 -.381\ 
15 -.204 !it2 -.3u7 a'l .293 126 -.170 11,. .134 
16 -.t;4!; 0;1 -.2Q9 90 -.236 127 -.280 165 .268 
17 -.377 c.;4 -.QC,O 91 .00" 1213 -.212 166 .326 
1. -.401 55 -.7tt5 'Ii -.328 129 -.265 161 .418 
19 -.467 -;" -.369 93 -.039 130 -.116 168 .474 
20 -.44" t;7 -.831 94 .315 131 -.306 169 .182 
21 -.383 C;~ -.377 95 .027 13» -.351 170 .292 
22 -.2714 59 -.443 96 .003 133 -.349 171 .397 
23 -.4C17 "1. -.541 ~7 .Ob • 134 -.298 112 .393 
24 -.371 fit 1 - .... Ob yp\ • 1.6 135 -.291 173 .499 
25 -.30i! ,,~ -.163 99 • O.b 13 .. -.281 174 .207 

2" -.3f13 "'3 .178 100 -.249 117 -.268 175 .32st 
21 -.441) "4 -.450 101 -.25~ 13A -.229 176 .327 
28 -."16 ItC; - ... ft2 li)l -.163 139 -.140 177 .380 
2. -.4," .. " -.?C;q 103 -.2';7 140 -.144 178 .403 
30 -.l4? "7 -.335 lU4 -.23«" 141 -.173 119 .116 
31 -.333 "',. -.318 105 -.»i!1) 142 -.091 11"10 .091 
32 -.310 "9 -.471 IUft -.1~6 14· -.09" lAI .00. 
33 -.31'4 70 -.610 101 -.248 145 -.196 1A2 .13A 
34 -.2l4 71 .354 10~ -.241 146 -.23" lA3 -.183 
35 -.324 7? -.360 109 -.252 141 -.223 1A4 •• 65 
36 -.10$1 H -.30ft 111) -.16ft 148 -.403 185 .222 
37 -.359 74 -.llS 111 -.24" 149 -.3it6 1At, -.441.. 

WI~O DIR£CTIO~ 31t; RREAKW_fER BUILOI~G 2 

TAP CP.-E'AN UP CPMFAN TAP CPME'AN TAP CP-'E'AN UP CP"'U~ 

1 -.42Cj 3~ -.1-"5 75 .liZ 112 -.214 150 -.123 
2 -.t446 39 -.31)4 70 .150 113 -.192 10;1 -.055 
3 -1.014 41) -.003 77 .014 114 -.069 152 -.156 
4 -.676 Itl -.l811 78 .384 115 -.133 153 ·.167 
S - •• 79 47 -.080 79 .050 116 -.288 le;4 -.175 
6 -.348 43 -.305 80 -.048 117 -.265 155 -.088 
7 -.234 •• -.238 81 .371 119 -.130 156 -.IS8 

" -.151 4C; -.452 i'? .1)1A 119 ".212 157 -.133 

• -.23t; 4~ .Cld? ti3 -.058 120 -.1'" 158 -.285 
10 -.350 47 -.110 tt4 -.OSI) 121 -.183 159 -.23M 
11 -.441 4,l1 -.334 8S -.037 122 -.071 160 -.318 
12 -.17A 49 -.285 tl6 -.223 123 -.127 161 -.256 
13 -.Itt" in -.181 87 .370 124 -.462 162 -.329 
14 -.02A SI -.280 88 -.009 125 -.304 163 -.2l3 
15 -.194 '52 -.264 IS'" .144 126 -.192 164 .130 
16 -.383 53 -.254 90 -.196 121 -.258 165 .240 
17 -.2.,9 54 -.092 91 -.098 128 -.246 166 .289 
18 -.329 5~ -.771 92 -0.000 129 -.251 167 .384 
19 -.447 56 -.313 93 -.006 130 -.15e 168 .431 
1.0 -.371 57 -.796 94 .143 131 -.247 169 .033 
21 -.361 58 -.540 95 -.116 132 -.344 170 .113 
22 -.244 59 -.445 96 -.120 133 -.331 171 .232 
23 .... 351 6" -.477 97 -.133 134 -.304 172 .226 
24 .... l21 61 -.574 98 -.o."e 135 -.357 173 .346 
25 -.298 62 -.201 99 .... 158 136 -.304 174 .059 
26 -.350 63 .151 100 -.307 137 -.204 175 .If'1 
27 -.401 64 -.409 101 -.306 13t' -.201 176 .160 
28 .... 27fl 6'; -.41\8 102 -.166 139 -.064 177 .lOS 
29 -.2?4 66 -.247 103 -.243 140 -.190 178 .270 
30 -.155 67 -.325 104 -.231 141 -.167 179 .016 
31 .... 356 6$t -.255 105 -.22; 142 -.05t' lAO -.040 
32 -.311 69 -.489 lOb -.103 144 -.169 lRI -.056 
33 -.295 70 -.010 107 -.155 145 -.181 lR2 .009 
34 -.211 71 .315 108 -.301 146 -.187 183 -.00t; 
3S -.3U7 72 -.330 109 -.306 147 -.096 184 .531 
3~ -.11" 71 -.304 110 -.177 1414 -.162 II'S .122 
37 -.39" 74 -.184 III -.241 149 -.131 186 -.319 
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Fig. lao Pressure Tap Locations and Coordinate System. 
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Fig. 5. Variation of CFX with Wind Azimuth. 



95 

I.O~--~~----T-----~----~----------~----~------

0.5 

0 

CFY 

-0.5 

Brkwtr Bid 
0 I I 

-1.0 6 I 2 
0 0 0 

-0.5~----~----~----~----~----~----~----~----~ 
45 90 135 180 225 270 315 

Wind Azimuth 

Fig. 6. Variation of CFY with Wind Azimuth. 



96 

1.5~~------~----~~----~------~~ 

1.0 

0.5 

OL-~------~------~----~------~--o 2 3 4 
Breakwater Config. 

1.5----------~------~-----P------~~ 

1.0 

« 
ICFVI 

, , , 
0.5 

o 

, , , , 
0--___ <> __ ---o..j-5° 

----0 

2 3 4 
Breakwater Config. 

Fig. 7. Effect of Breakwaters on Force Coefficients. 



97 

2.0------~----~----~--~~--~~--~----~----~ 

1.5 

1.0 

CMX 

0.5 

Brkwtr Bid 
o I I 
6 I 2 
o 0 0 

o~--~~----~~~------~~------------------·--~ 

-0.5 

-1.0 ~----~--~~--~~,--~~--~----~----~----~ 
45 90 135 180 225 270 315 

~Vind Azimuth 

Fig. 8. Variation of CMX with Wind Azimuth. 



98 

APPENDIX A 

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

Wind Source 
Sequence Run Velocity Velocity 

Counter Number Number Direction fps Number fps Notes 

000 Heads 
009 1 1 000 35 AI 32 
096 2 2 045 35 Al 32 
118 3 3 090 35 Al 32 
135 4 4 135 35 Al 32 
148 5 5 180 35 Al 32 
164 6 6 225 35 Al 32 
176 1 7 210 35 Al 32 
193 8 8 315 35 Al 32 
210 9 9 000 35 A2 32 
225 10 10 045 35 AZ 32 
241 11 11 090 35 A2 32 
257 12 12 135 35 A2 32 
269 13 13 180 35 A2 32 
283 14 14 225 35 A2 32 
299 IS 15 270 35 A2 32 
319 16 lSA 270 35 A2 32 Extended Turbine Bldg. 
337 11 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 78 270 190 Al 32 Hurricane Winds 
393 21 68 225 190 Al 32 Hurricane Winds 
404 22 6C 225 S AI 32 Very Low Winds 
414 23 7C 270 5 At 32 Very Low Winds 
425 24 7D 270 35 Al 32 Middle Itt. Pen1:house 
439 25 6D 225 35 AI 32 Middle Ht. Penthouse 
451 26 6E 225 35 AI 32 Extended Penthouse 
461 27 7E 270 35 AI 32 Extended Penth(luse 
474 28 7F 270 35 Al 32 Fence-300' 
485 29 6F 225 35 Al 32 Fence-300' 
491 30 6G 225 3S Al 32 No Penthouse 
511 31 7G 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) 
551 34 75 090 35 Ae 1500 Horizontal Jet 

225 (Loss of Grid) 
560 35 50 210 35 Relief 1000 

Valves 
566 36 51 210 35 Relief 150 

Valves 
573 37 52 210 35 Relief 375 

Valves 
$78 38 53 270 5 Relief 375 Very Low Winds 

Valves 
$89 39 54 210 190 Relief 1500 Hurricane 

Valves 
594 40 $5 270 190 Relie£ 1500-0 Hurricane.Declining Steam Flow 

Valves 
604 41 56 225 190 Relief 1500-0 frurricane-Declining Steam Flow 

Valves 
617 End 

lccording done on JVC Cassette 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 

Ibm/ft3 to Volumetric Praction (ppm) 

Assume steam is discharged at temperature (T t). into dry air at 
s 1 

temperature (T ). Let air and steam mix adiabatically and reach some ar . 
~ 

final temperature and pressure, T and p . m m 

Assume (T ) = 60 0 p (520 0 R) ar . 
1 

P = P + P = 14.i psia m st ar m m 

(T t) = 3000 p (760 0 R) s . 
~ 

Conservation of energy requires that if Pst 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: 

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 

where c is specific heat capacity in each case. 
p 

Since Pm = (pst) 
m 

it is possible to write 

RT 
+ (Par) , and for ideal gases pIp = ~, then 

where 

m 

A T 2 + BT + C = 0 m m 

M ar - -c ) 
Mst Par 
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M M p c 
B = ( ar (T) _ c (T)) + aT"" m Par 

Pst M cp . ar. p st R 

c = -

st ar 1 st i 

MarPmcPar(Tar)i 
R 

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

then from 

If this value is less than vapor pressure of steam at 

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

xst - (Par/Mar + pst/Mst) 

or in ppm 

6 Xst = Xst x 10 (ppm) 

Tone proceeds.* 
m 

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

a convenient approximation is 

o -6 3 The result is accurate to 0.5 R for Xst < 300 x 10 lbm/ft which 

appears adequate considering other errors in the approach. 

An even rougher approximation may be made if one lets (Par) = Pm' 
m 

and Xst = [ Pst/18) / [P ar/29.) These errors are somewhat self correcting 

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

*If (p t) is greater than the vapor pressure of steam at T then it is s m m 
necessary to use steam tables to evaluate (hst) . Process becomes a 

trial and error iterative solution. m 
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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 
Xst = 21.17 x 10 Pst (ppm). 

3 where Pst is expressed in units of (lbm/ft ). 

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

may be determined from the model data as follows: 

Let ~ = Source strength (Ibm/sec) 

Thus 

V = Wind velocity at reference height (ft/sec) 
p 

Pst = Steam concentration at sanple point (lbm/ft3) 

Pst 

-2 
= Measured equivalent sample concentration (ft ) 

(See Table S) 

=~ [~vj Ibm/ft3 
= 

V 
P P 

Example: Run 1: ~ = 2S76 Ibm/sec 

V = 35 ft/sec p 

Sample. ( ] 
Port l' QV P = 359.6 x 10-8 ft -2 

2576 (359.6 x 10-8) = 
=~ 265 x 10-6 lbm/ft3 

-6 6 1 Pst = (265 x 10 ) x (21.17 x 10 ) = 5603 pp~ 
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