Autachment ¥
PY-CEUNRR-2076L

Page | of 167

NUS-4792

RESULTS OF THE ATMOSPHERIC TRACER STUDY
WITHIN THE BUILDING COMPLEX AT THE
PERRY NUCLEAR POWER PLANT

Prepared for
THE CLEVELAND ELECTRIC ILLUMINATING COMPANY

’ RECEIVED
AR 18 1985
March 1986 o ase
A'""Ly
by

A. Edgar Mitchell, Jr.

Environmental Services Division
NUS Corporation
910 Clopper Road
Gaithersburg, Maryland 20878

Approved: /é;w(%jw %
Ronald R. Stoner Ro¥ert J. Jonardi

Manager Assistant General Manager
Atmospheric Sciences Department Air Sciences

960903009
POR 7 960827

ADOCK
osoogggo NUS CORPORATION



1,

TABLE OF CONTENTS

I“TRODUCTIONI..'........“..l.lll".‘.‘0.l.........l....l‘..‘l

1.1
1.2

objectives ...........l....l‘.l..l.....‘..l..!’l.....l.
Existing Dispersion EStimates .....eveeveeenoceseosenes

SITE DESCR!PTION ...0....'ﬂ.l'l...ll.‘....DQ..................

FIELD PROGRAM DESCRIPTION L I I R I )

3.1

3.2

3.3

FIELD

4.1
4.2
4.3

5.1
$.2
5.3
5.4

Meteorological Measurements .......ceceeecoecencecnnses
3.1.1 Meteorological TOWer ....ieeeeesveecesosionsnnos
3.1.2 Temporary TOWerS ......ceeeeesesnsceacossnscnnns
3.1.3 Operating Procedures ........ceeeeeveeeceeneenas
208 DUED PrOCEBstng . ussisissrsonsossinbanantnianss
Tracer Measurements .........eeeeveevesecssesonnnsennes
3.2.1 Materials and EQUIPMENT ....vevvnnvreeensonnnnns
3.2.2 Source and Receptor LOCAtIONS .....vevveveeeeees
3.2.3 Operating ProCedures .......eeeeeeesescesescenss
3.2.8 Data ProcesSiNg u..uueesevesessenssssossasesness
BORG RRIRRNEE . isobsverintviisisbibini b nnnibioentos

PROGRAM DATA sum“IzATION AR R N S N R

*teoro‘ogic“ o.ta A T T T N R R
Tr.cer D.ta SO0 B0 sstss s Nt IR RLIIIRINOIIBIRIROEIITIRBGERBRBEAES
MQ Re]e.se D‘t. LA AR R R R R R R R

ANALYS!S o.oo.loono"n‘..llooootnoooto-o..o-.-o.c.n'.lco.o'l.c

Relative Concentrations at the INntakes..........eeevee.
DiSpPersion by SOUPCE....icevuesorenreecsensoseneseonss
Dispersion by Wind DireCtion...uuveeseeeesenenneeconnns
Dispersion by Stability Class....uvvveeenenenoeenenenes

ii

Atachment §
PY-CEINRR-2076L
Page 2 of 167

Page

1-1
1=3

2-1

3-2
3-2
3-3
3-4
3-5
3-5

3-9
3-9
3-11
3-12

4-1.
4-2
4-3

b |
5-2

5-3
5-4

NUS CORPORATION



Atachment §
PY-CEI/NRR-2076L
Page 3 of 167

TABLE OF CONTENTS (Continued)

Page

5.5 Dispersion by Wind R §-5
5.5.1 Stability BV0BB.cssnssvinnnisnssacorsessasnsenns §-8
$.5.2 O A DA e s SO SRS P S 5-6
5.5.3 L T LY ST T L IR il 5-6

5.6 Further Analysis by Wind Speed and R O $=7
5.6.1 PMT (60-m Level).uuusrrrnenrnnenennens iss e sdnny 5-7

L R - - A N o P NS U 5-8

5.7 Relative Concentrations in Consecutive NOUPS.casoonosse 5-9

6. CONCLUSIONS S S8 0 000000 00080000800808000030080808000000000000s 6-1
7. REFERENCES U 7-1
8. GLOSSARY T L T T Ty S L 8-1
9. EXECUTIVE SUMMARY et eeeeseetetttettrtenenttntsssstesanasses 9-1
APPENDIX A Tracer Data Listings BSOS SN IABEN ST INENSE I SN T A-1
APPENDIX B Plots of Tracer Data by Test P T P I et B-1
APPENDIX C Plots of Meteorological Data SRR RSN RTINSV TR SRS C-1

APPENDIX D Photographs of Equipment Setup P D-1

APPENDIX E Photographs of Smoke Releases S R P E-1

iii
NUS CORPORATION



Table
Table

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

1-1

3-2
3-3
3-4
3=$
3-6

4-2
4-3

5-1
5-2

LIST OF TABLES

Seven-Year Joint Frequency Distribution

PNPP Main and Backup Meteorological Systems
Measurements

PNPP Meteorological System Equipment Specitications
Meteorological Variables Available for Tracer Study
Meteorclogical Station Specifications for UTT & CCR
Tracer Material Information Summary

Source and Receptor Locations for Tracers

Processed Meteorological Data

Conditions and Activities by Test

Tests by Metcorolngical Condition

Processed Tracer Data for Outside Locations
Statistics About the Outside Locations

Statistics by Source

Attachment §
PY-CEUNRR-2076L
Page 4 of 167

Page
1-6
3-14

3-15
3-17
3-18
3-19
3-22
4-5

4-6

4-8

5-10
§-11

NUS CORPORATION



Figure
Figure
Figure
Figure
Figure

Figure
Figure
Figure
Figure

Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

5-10
5-11
§-12
5-13
5-14
5=15
5-16

LIST OF FIGURES

Plant Site and Meteorologica) Tower Location
Final Plant Layout, Plot Plan, Plant Area
Final Plant Layout, Plan H Roof Plan

Final Plant Layout, Section C-C

Plant Site and Locations of Meteorological
Towers for Stuay

Tracer Study Setup Within the Building Complex
Side View of the Setup Within the Building Complex
Relative Concentrations at the Intakes

Relative Concentrations at the Intakes by Source
During Each Test

Relative Concentrations on the Roof by “ource During
Each Test

Relative Concentrations by Wind Direction Sector
Chi/Q by Stability Class

Chiu/Q by Stability Class

Relative Concentrations by Wind Speed

Chi/Q by Wind Speed and Stability Class at Intakes
Chi/Q by Wind Speed and Sector at Intakes

Chi/Q by Wind Speed and Source at Intakes

Chi/Q by Wind Speed and Source on Roof

Chi/Q at Intakes by 60-m PMT Wind Speed and Source
Chi/Q by 60-m PMT Wind Speed

Chi/Q at Intakes by CCR Wind Speed and Source
Chi/Q by CCR Wind Speed

Chi/Q by Consecutive Hour

Attachment §
PY-CEI/NRR-2076L
Page 5 of 167

Page

2-4
2-5

3-23

3-24
3-25
5-14
5-15

516

$=17
5-18
5-19
5-20
5-21
§=22
5-23
5-24
5-2%
5-26
5-27
5-28
5-29

NUS CORPORATION




Attachment §
PY-CEI/NRR-2076!
Page 6 of 167

ACKNOWLEDGMENTS

The success of the field program was due to many. In particular, Jeff
Cottam (Johnson Controls) at Perry provided complete and diligent support.
The field team was comprised of a conscientious group, including Hugh
Collins, Linda Goodwin, Andrea Gouker, and Russ Southerland from NUS, and
Walt England, Mark Gregg, Tom Rappolt, and Lynn Teuscher from Tracer Tech-
nologies.

Preparation by Bob Jubach, Joe Rivera, Mike Septoff, Dave Smiley, and
Randy Smyth helped to ensure success. As consultant, Earl Markee provided
valuable recommendations on the design and analysis of the study. Ginny
Youmans ensured the successful completion of this report of results. The
contributions of these people and all those with important roles behind the
scenes were greatly appreciated.

vi

NUS CORPORATION



PY-CEI/NRR-2076L
Page 7 of 167

1.0 INTRODUCTION

In September 1985, NUS conducted an atmospheric tracer study within the
Building Complex of the Perry Nuclear Power Plant (PNPP), This report pro-
vides the results of the field program,

The description of the site is presented in Section 2, The field program
description is discussed in Section 3. The field data are presented in Sec-
tien 4, Analyses of the data are described in Section 5, and Section 6 con-
tains the conclusions. References are described in Section 7, and a glos-
sary is provided in Section 8. An executive summary appears in Section 9,

The purpose of the study was to characterize the atmospheric dispersion
between specific release points and ventilator system intakes within the
Building Compiex at the PNPP. The tracer study was conducted for The
Cleveland Electric ITluminating Company under contract to NUS Corporation.
NUS Corporation subcontracted to Tracer Technologies of Escondido,
California, for the release and measurement of tracer materials.

In the remainder of this section, the following are described:

0 Objectives
o Existing Dispersion Estimates

3.1 Objectfves

The atmospheric tracer study was conducted to characterize the atmospheric
dispersion within the Building Complex at PNPP., The atmospheric dispersion
is represented by normalized concentrations, Chi/0. Of concern is the value
for a one-hour average for use in evaluating accident scenarios. This value
(applicable for 0 to 8 hours) is used to determine the dose received through
the air pathway between the containment buildings and the Control Room as it
affects the habitability of the Control Room,

The primary objective was to demonstrate by measurement that a reduction in
Chi/Qs would be appropriate relative to those estimated based on the generic

1-1
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Murphy and Campe (1974) methodology. The Chi/0Os correspond to the atmo-
spheric dispersion at the ventilation intakes for the Control Complex, which
supply air to the region around the Control Room.

1.2 Existing Dispersion Estimates

The "existing" dispersion estimates were those determined prior to this
study. These estimates were calculated using the NRC-accepted methodology
of Murphy and Campe (1974), “"Nuclear Power Plant Control Room Ventilation
System Design for Meeting General Criterion 19." Section B.1.b of the
methodolooy was determined to be applicable to the Perry Control Room.

The existing dispersion estimates were determined in 1985 (Mitchell, 1985)
and were based on the seven-year meteorological data set and the generic
Murphy and Campe (1974) methodology:

The revised control room Chi/Qs for CEI/PNPP are presented below.
The methodology employed was Murphy and Campe's "Nuclear Power
Plant Control Room Ventilation System Design for Meeting General
Criterion 19." The seven-year meteorological data hase, described
in the 1983 Annual Report (NUS-4536), was used: 5/1/72-4/30/74,
9/1/77-8/31/82. The Chi/Q values represented the worst case of
those comprised of the combinations of Units 1 and 2 control room
air intakes and Units 1 and 2 containments and vents, The con-
tainments and vents were treated as diffuse area sources in
accordance with the Murphy and Campe methodology. The controlling
case was the combination of the Unit 1 control room receptor and
Unit 2 containment source. An occupancy factor of one (1) was
assumed throughout the duration of the accident for the purpose of
these calculations,

Chi/Q (s/m3) For Time After Accident

0-8 hrs B~24 hrs 1-4 da;s 4-30 days
!.5!-3 EOIE-g . - - -

Note: 3,56-3 = 3,5 x 103

Supplemental information on the application of the methocdology was
considered. Based on the geometry of the plant layout, a determination was
made of the wind direction sectors that could potentially affect a receptor

1-2
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for a given source. The following cases (consistent with Murphy & Campe)
were examined:

Case 1: Unit 1 Containment to Unit 1 Control Room, sectors NNE-E;
Case 3: Unit 1 Containment to Unit 2 Control Room, sectors N-ENE;
Case 5: Unit 2 Containment to Unit 1 Control Room, sectors ENE-SE;
Case 7: Unit 2 Containment to Unit 2 Control Room, sectors NE-ESE,

Cases 2, 4, 6 and 8 were the same configurations as above except that the
stack vent, rather than the containment, was the source. No credit for
momentum or buoyancy was included. These were treated as point rather than
diffuse-area sources. However, as presented in Murphy and Campe, the point-
source methodology was not applicable to the Perry site geometry, There-
fore, only cases 1, 3, 5 and 7 were used in further evaluation.

Cumulative wind speed probability distributions were determined for the
combined sectors of interest for each case. The speed distributions were
based on the seven-year Perry meteorological data base Joint Frequency

Distribution (JFD) (5/1/72-4/30/74; 9/1/77-8/31/82) that 4s presented in
Table 1-1,

The speed distributions were combined into a cumulative fre-
quency distribution beginning with the lowest speeds. The point of the
Towest five percent of the wind speeds was identified: 95 percent of the
speed occurrences were above the 5th percentile. The 5th percentile wind
speeds were selected for input to the following
Murphy and Campe):

equation (equation 6 from

Chi/Q = 1
U['°y°z + a/(k+2))

Chi/Q = 0 to 8 hr relative concentration at the plume centerline
(s/m3)

3
k =
(s/d)l'

NUS CORPORATION
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s = distance between containment surface and receptor location
(approximately 60 m for Perry)

d = diameter of containment (approximately 41.5 m for Perry)
a2 = projected area of containment building (=1780m2 for Perry)
U= 5th percentile wind speed at a height of 10 meters (m/sec)

o, = standard deviation of the plume concentration in the
horizontal crosswind direction (m)

o, *= standard deviation of the plume concentration in the vertical
crosswind direction (m)

The oy and o, were selected to represent 5th percentile dispersion
conditions -- based on the assumption of stability class F (moderately
stable) conditions (specified by Murphy and Campe) and the controlling 5th
percentile wind speeds (in the range of 0.5 to 1.0 m/s, depending on the
case examined) as prescribed by the methodology,

Thus, using the Murphy & Campe formulation, the controlling meteorological
conditions for control room dispersion calculations are wind direction
sectors N through SE, 10-m wind speeds of about 0.5 to 1.0 m/s, and delta T
(60m=10m) stability class of F.

Stability class refers to the description of atmospheric turbulence based
upon measurements of temperature differential (delta T) over a vertical
distance on the meteorological tower based on USNRC, 1972:

= Very unstable
Moderately unstable
Slightly unstable
Neutra)l

Slightly stable

m O OO o >»
L]
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F = Moderately stable
G = Very stable

The Chi/Qs applicable throughout the course of the accident scenario were
determined in accordance with Murphy and Campe. Wind speed and wind direc-
tion factors were determined from the seven-year JFD on the basis of obser-
vations in the sectors that could result in an exposure. The resulting fac-
tors were applied to the 0-8 hour Chi/0 to obtain values for time periods
out to 30 days. The factors were as fcllows:

Wind Speed Wind Direction Combined
Time Period Factor Factor

Factor
0-8 hrs 1.00 1.00 1.00
8-24 hrs 0.73 0.80 0.58
1-4 days 0.51 0.61 0.31
4-30 days 0.31 0.21 0.07

The literature indicated that the Murphy and Campe methodology may provide

results that are overly conservative for a given application by a factor of

10 to 100 (Hosker, 1982). Thus, the present study was conducted to deter-
mine site-specific estimates for Perry.

NUS CORPORATION



Table 1-1. Seven-Year Joint Frequency Distribution
(Sheet 1 of 5)

STABILITY CLASS 4

STABILITY BASED ON: DELTA T BETWEEN 60.0 AND 10.0 NETERS
VIND WEASURED AT: 10.0 PETIRS May 1, 1972 - April 30, 1974
VIND THRESNOLD AT: 0.7% pew and
JOINT FAEQUEACY DISTRIBUTICN OF WINC SPEED AND DIRECTION IN MOURS AT 14.00 WETERS September 1, 1977 - August 31, 1982
SPEED
L IWS) N wNE N EwE o oese S ssr s ssw SV wsy v uw W wNe TQIAL
CALM 2
0.35- 9.50 0 ® 0 B o 0 c . ° - - o o ° B . -
0.51- 0.7% . 2 - - o B B . - - B - 1 . 1 B N
0.76- 1.08 B 1 - - 1 1 B ' 0 b - - 0 0 - - N
1.01- 1.5¢ i 1 o 1 - 1 1 1 ° 1 1 - - B > 3 17
1.51= 2.00 3 7 B 1 3 1 5 1 1 i - 1 3 3 B N "
2.01- 3.00 €2 26 N . 5 6 3 6 - . 3 13 23 . a 53 297
3.01- S.00 120 131 6 21 16 14 24 26 s 33 . 81 188 146 127 103 1089
S.01- 7.00 15 23 P - 1 6 r 19 12 17 21 sa 138 32 1% 1 aan
T.01-10.08 1 s 16 2 " - 1 B . N M ™ 37 . N 1 110
10.01-13.00 ° B " - . - 0 ' N ¢ 1 1 . 1 0 ° s
—2ida 2 il - ] 2 | . 2 - Ea— '} 2 B cinsall wnsenl -8 - = 2
TOT AL 202 189 T Tise e 28 51 e 57 00 Pr 72 T 187 3a3 238 TTUIes TTTive TT3hie
STABILITY CiAts B
STABILETY BASED ON: DELTA T BETWEEN 60,8 AND 10.0 METERS
WIND WNEASURED AT 10.0 mEYERS
VIND THRESKOLD AT: 0.75 wew
JOINT FAEQUEACY CISTRIBUTION OF WINC SPEED AND DIRECTION IN MOURS AT 1€.00 WETERS ‘
sereD |
L AMS) N wNE N ENE £ ese SE sse s ssy SV usw v o oww WO WY TOIAL
thLm 0
9.3%- 8.%0 ° - B - . ° 0 0 - . 0 B " P ° 3 B
D.%1- 0.7% - - . - . 0 . . ° - . - - o - 1 1
0.76= 1.00 - . B 1 . - 1 - 1 0 ° - - 0 o N 3
1.01- 1.%¢0 B 2 1 1 : B 1 . 0 ) - - P - 2 s 19
1.51- 2.00 3 M B : 3 2 : ' " 0 1 - - ? 3 ) 9
2.01- 3.00 " 29 a 7 - 10 - 7 ? 5 3 s 18 29 © 30 247
5.01- .00 61 83 e 16 1 15 1) 27 28 a0 ) 63 140 120 68 60 8%e
S.01- 7.00 13 10 a2 10 3 . 13 1 1 28 1o a1 am 37 23 18 a20
7.01-10.0¢ - B 1 B . - 8 1 N it ? 33 a3 10 s 0 119
10.01-13.00 - . o . - . 1 1 o ¢ ° 2 B 1 n - 6
BB consell cossel sovial cossal conac - ———A— B cnians B asssni e | R - R - I} R CrE e 2
TOTAL 109 i3 T ia 28 T 7 5o 37 s $9 143 337 200 148 iie "i732
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Table 1-1. Seven-Year Joint Frequency Distribution
(Sheet 2 of 5)

STABILITY CpaASS c

STABILITY BASED CN: DELTA 7V BETVEEN €0.0 AND 10.0 METERS

WIND WMEASURED
VIND THRESHOLD

AT 0,75 wPH and

JOINT FREQLEACY CISTRIBUTICN OF WINC SPEED AND DIRECTION IN WOURS AT 1¢.80 werene  oeptember 1, 1977 - August 31, 1982

|
AT: 10.0 METERS May 1, 1972 - April 30, 1974 I

SPELLD
o Anrsy ~ HNE NE ENE £ ESE SE SSE s SSw sw usw v N A NV TOIAL
CaLm 0
0.35~ 0.5¢C 1 1 L) 9 2 [} e 0 ¢ 1 L] 0 4 1] 0 3
D51~ 0.7% 1 L] ] L] 0 L] o 1 0 1 (] 0 0 0 0 0 3
.76~ 1.00 1 0 L) 0 1 (] ] 2 1 0 1 1 L] 2 0 L] 9
1.01- 1.580 2 2 L 1 “ 1 3 1 [ 2 ° L] . 4 2 L] L)
1.51- 2.00 A 6 3 3 S ] 2 2 3 3 1 . 1 7 - 1s 69
2.01- 3.0¢ 2 17 21 10 17 12 1e 21 22 16 14 20 L1} 56 %8 L] 435
J.01~ S.00 22 as L L] 22 17 28 29 38 $3 L 1] 42 L1} 187 158 127 81 1173
S«01- 7.00 2 12 el 18 2 3 13 1e 39 37 22 T2 111 60 25 11 492
T.01-10.00 1 2 9 2 0 0 S 2 s 11 23 a9 L3 21 8 2 181
10.01-13.00 0 9 L] 0 e [ [ 1] 2 o o S 0 2 L] 0 9
——213a00_ _ _ - p—— B swsnal cusall £ 2 B il 2 2 B sl el B . 2
TOoTaAL 192 126 172 a5 66 &8s 12% 118 104 235 3es 310 226 161 2408
SYABILITY CLASS 0
STABILITY BASED CN: DFLTA Y BETWEEN 60.0 AND 10.0 METERS
WIND WMEASURED AT: 10.0 FETYERS
VIND THRESHOLD AT: 0.7% mPn
JOINY FREQULEACY CISTRIPUTICN OF WIND SPEED AND DIRECTION IN HOURS AT 10.00 METERS
SPEED
—inisr - NNE NE ENE £ ESE SE SSE s SsSW v Usw v ¥N¥ L1 LLL I ) 718
CALM 1%
0.3% 0.50 5 S . 7 S . ] . s 1 L] 4 L] 2 3 2 €9
0.51- 0.7% s S i0 11 s 2 9 s L] 7 i0 L] L] 1 3 3 107
0.76~ 1.00 15 16 18 32 24 18 ] 7 3 & 9 21 e 20 12 L} 11 226
1.681~ 1.50 " L1 54 T 76 41 33 33 1n 37 (1 33 L1 L1 b2 4 | TeN
131~ 2.00 3 ss %6 11% 92 &7 L1 Se &8 56 12 L)) 79 9 76 T2 1238
2.01- 3.00 m 310 338 35 32¢ 186 176 299 3oy 31s Jes 299 411 384 392 298 4917
3.01- S.00 &34 LR{ 728 s72 290 280 370 3se 631 85a 876 898 1253 1000 790 604 10646
S«01- 7.00 194 99 238 258 3 Ta 27a 23 548 491 708 95¢ 1012 701 Toe 311 6614
T.01-10.00 a3 29 81 LR 5 31 1s0 s7 91 132 27 652 546 454 368 123 3156
10.01~-13.0¢0 6 1 s 13 ] 2 10 [ 10 11 33 152 105 45 L1} s L)
—213a00_ B csuucl = 2 | P— 3 wsnnall snseel wupvell sesmsl £ 1 3 - 2 2 B wavenl ciantl
TOYAL 1338 1090 1568 1520 LA Toe 1070 1043 1496 1523 2369 3098 3492 2750 2419 1480 28247
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Table 1-1. Seven-Year Joint Frequency Distribution
(Sheet 3 of 5)

STABILITY CLasSS 3

STABILITY BASED CM: DELTA T BETWEEN 60.0 AND 18.0 METERS
VIND WEASURED AT: x:.o nETERS May 1, 1972 - April 30, 1974
VIND THRESHOLD AT: 0.7% #PM and

JOINT FREGUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN WOURS AT 10.00 mevens ocptember 1, 1977 - August 31, 1982

SPEED
N 174 1 T B wNE 3 EnE £ €St 13 ss¢f s sS¥ sw vsy v Wy ™ NNV TOIAL
CAL® 66
8.3%- 2.%¢ . 7 10 & 10 9 T 7 6 12 1 - s - e ° 120
8.51= 0.7* ) 1. 19 21 23 16 28 17 22 10 14 1 < 10 9 . 248
0.76~ 1.00 17 14 21 31 .0 33 27 17 34 21 20 15 19 14 13 6 182
1.01- 1.5¢0 28 39 68 92 108 .0 a3 6e ne 68 L] 58 se 32 28 29 996
1.31- 2.00 » 59 as 121 179 17 12% 121 101 161 120 9 8 38 3 27 1833
2.01- 3.00 122 120 124 208 2% 22% 291 a4 618 672 aes 208 142 112 " 118 e189
3.01- S.0¢ 1°3 95 %0 132 " 164 169 67 1019 123 a1 364 20 154 118 166 4767
5.01- 7.00 22 23 19 10 . 33 165 198 327 220 182 189 108 as .2 a7 183
7.01-10.00 3 1 - 3 ] 12 68 61 60 79 s 51 . 24 10 a 324
10.01-13.00 a ) s 0 ] ] s 2 - 10 s s R 1 1 3 87
—2ldal8 8 cispel P 14 2 2 ol senadl veviul sssael 1 2 2 b} al & 4
TOTAL YH 372 e 624 ™ €99 1172 1368  zS16 1976 1392 1042 668 a3a 337 417 1aada
STABILITY CLASS F
STABILITY BASED CN: DELTA 1 BETWEEN <F.8 AND 10.0 METERS

WIND NEASURED AT: 10.0 RETERS
VIND THRESHOLD AT 0.7% PPH

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN MOURS AT 10.00 METERS

SPEED
sunlER) ... N NNE NE ENE € ESE St SSE s SSw Sw ¥Sw v Ny L1 NNW O T0IAL
CALN
0.35- 0.%0 2 L] ’ 16 21 L} 20 1s is 10 a 1 7 . 3 3 1480
0.%1- 0.75% 11 i0 - 15 38 XS 2% 3 28 21 11 9 7 2 3 1 246
076~ 1.00 - 3 10 3% 74 49 LT3 43 4B 27 20 12 11 S 2 0 389
1.001- 1.%0 2 - 20 58 181 119 12 53 91 (3] LR 18 L] S 1 s 709
1.51= 2.00 11 ~ 12 L1 110 111 102 T2 97 116 58 19 R S 7 3 783
2.01- 3."0 10 L 1a 42 106 186 149 257 318 258 92 16 L] L] S S 1468
3.01- S.00 7 - L] 1¢ 9 3a 32 a8 98 38 26 1 1 3 5 2 33a
S.91- T.00 L] ] e L] 0 0 0 1 L] o 0 3 1 4 1 0 10
T.01-10,00 [} 0 L) o 0 0 0 0 L ] 0 ° 4 0 0 [ 0
10.01-13.080 1] [ ] e 0 L) 0 0 o L] [} 1 ] 0 0 [ 1
st B swumall wmin N acens . YU S B sscuill wuneell wessel sanail seceil vssed B s 8 covssll ansngl ancesl siavell secodd
TOTAL a7 19 " 228 t95%5 539 ta6 s19 100 31 254 BO 47 28 27 23 4143
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Table 1-1. Seven-Year Joint Frequency Distribution
(Sheet 4 of 5)

STABILITY CLaASS €

D ow: ' N 0.0 .
e A oy 1. 1972 - Ageit 30, 1974
WIND THRESMOLE #T: 0,75 wem and

September 1, 1977 - August 31, 1982
JOINT FREQLEACY CISTRIRUYION OF WINT SPEED AND DIRECTION IN HOURS AY 10.00 METERS

SPEED
B 1753 T ~ NNE 3 ENE £ £SE SE SSE s sSw sw wsy v wNv " NNV TOIAL
CALm 163
0.35- 0.%5¢ 2 3 8 13 a7 67 76 €3 At 15 12 5 3 3 1 1 362
P81~ 0.7% 3 € o 19 ne 148 167 127 113 32 & 1 = 2 3 2 738
D.76~ 1.8¢0 . 3 14 10 108 187 182 144 129 52 20 . 5 2 1 1 ars
1.01- 1,50 2 - 12 . 203 241 194 195 139 6 24 1 ? ) 1 3 1145
1.51- 2.00 2 3 6 25 ae 114 121 132 114 30 10 . 2 1 1 2 651
2.7~ 3,00 . 1 2 30 s an 91 197 208 3 14 . ¢ 1 0 2 730
3.01- S.00 1 1 r . 2 . 5 L} 26 2 ] ] 1 o 0 0 78
5.01- 7.00 1 ° 0 0 0 " ] ° o 1 " 0 ) " 0 1 3
7.01-10.00 3 0 ] 0 v ) 0 f 0 ¢ 0 0 9 e 0 0 0
19.01-13.00 9 0 0 ° 0 ] 0 3 0 r 0 0 0 0 0 0 0
il IO consel i 8 cancal cnvel cansl ca conenl coneel woceeld caoill oL .. B seenal wicuil winiol vensd Roaci ?
ToTaL 19 22 51 156 599 mae B36 CEEE 242 Ty 31 21 - T 12 ave2
..
1
w0
STARILITY CLASS AL
STABILITY BASED ON: DFLTA T BETWEEN 60.0 AND 10.8 MFTERS
WIND MEASURED AT: 10,0 PETERS
VIND THREISHOLT AT Ca75 ¥PH
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2.0 SITE DESCRIPTION

The Perry Nuclear Power Plant (PNPP) is located approximately 45 miles
northeast of Cleveland, Ohio, on the shore of Lake Erie. The 10-mile radius
of the PNPP is of low relief, of mixed use, and largely open, including
fields, forests, agricultural and nursery activities, and buildings and
towns. Additional discussion of regional topography can be found in the
FSAR (1980), Section 2,3.2.3.

Figure 2-1 depicts the site plan on a topographic map, reproduced from FSAR
Figure 2.3-15. The shoreline is oriented approximately northeast-southwest,
with Lake Erie to the north. While the site boundary extends over a mile
inland, the Building Complex is centered on the north side of the site.

The plot plan of the Building Complex is shown in Figure 2-2, reproduced
from Figure 1.2-2 of the FSAR (1985). Near the center of <he figure are the
reactor buildings for Units 1 and 2 and the Control Complex. These are
located in the midst of many other adjoining and separate buildings. The
Tocations of the tall, natural-draft cooling towers to the northeast are
also depicted.

A close-up of the Building Complex within the vicinity of the reactor build-
ings is shown in Figure 2-3. This figure, reproduced from Figure 1.2-10
from the FSAR (1985), is an overhead view of the roof level. The contain=-
ment vent stack for both units is located slightly outside (plant west) the
region between the reactor buildings. The air intakes to the Control Com-
plex are shown farther to the west. They are within approximately 60 m of
the containments on the west face of the Control Complex. (Figure 3-2
depicts some of those details more clearly.)

A side view of this region is provided in Figure 2-4, Section C-C, repro-
duced from Figure 1.2-13 of the FSAR (1985). The vent stack is separate
from the reactor building, but reaches almost as high (to 750 ft.). The air
intakes for the Control Complex are not shown but are located about 200 feet
to the left (plant west), halfway up the exposed face (of the Control

NUS CORPORATION
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Complex) that faces away from the reactor buildings (note the approximate
location of these as illustrated in Figure 3-3).

These air intakes are the only direct air pathway to the Control Complex for
any airborne releases from the reactor buildings and stack vent. The Con-
trol Room is contained entirely within the Control Complex,

Thus, for the study, tracers were released from the containments and stack
and sampled at the intakes., Refer to Section 3.2 for study details.

2-2
NUS CORPORATION
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APPENDIX E
PHOTOGRAPHS OF SMOKE RELEASES

Building Complex Tracer Study
September 1985

Perry Nuclear Power Plant

Photos have been selected from
still and video records of smoke releases
in order to illustrate dispersion in the
Building Complex.

£-1

NUS CORPORATION




Attachment §
PY-CEI/NRR-2076l
Page 158 of 167

Initial dispersion between Containments 1 (left of both
pictures) and 2 (right of both pictures), with smoke
rising up the lee of the containment toward the other

.

during Test 1.

WD = SE WS = 1.9 m/s SC = F

E-2
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This photo shows a close-up of the meteorological tower
on the roof of the Control Complex.

Release from stack during a brief period of very light
wind speeds during Test 8.
WD = ENE WS = 1.6 m/s SC=¢E

E-3
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Containment release mixed between containments moves up
and over the Control Complex during Test 9.
WD = ENE WS = 2.0 m/s SC = E

Stack release remains mostly above the Control Complex
and penthouse during Test 9.
WD = ENE WS = 2.0 m/s SC = E

™m
'
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This photo shows a close-up of the stack release during
Test 9. i
WD = ENE WS = 2.0 m/s SC = £
Release from Unit 1 is at the level of the CCR metecrological
: ,

tower during -E’{.f Q.
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bends over smoothly and down toward the

Stack release
penthouse during Test 10
WD = ESE WS = 2.0 m/s SC = E

WU = ot WS = 2.
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initial dispersion from stack releases

These two photos show
during Test 1(
WD = ESE WS = 2.0 m/s SC = ¢
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Stack release results inm
Control Complex |
WD = E

3 wch smoke on the roof of the
during Test 13
WS = 1.7 m/s SC = F
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Another view of the

WU = ¢ Wy = m/s Qr
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Stack release does tvpical looping during Te
WD = ENE WS = 3.5 m/s SC = B

: ANl £ 3 5 P the
Stack release continues looping off the wes 2nd o
Control Complex during Test 21.
'S 2 8 m/ SC =
WD = ENE kS = 3.5 m/s SC
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Stack release moves steadily upward during Test 23.
WD = NE WS = 4.6 m/s SC = C

Release from stack during Test 25.

WD = ENE WS = 3.5 m/s SC = E

o



After mixing in the lee of the containment and between

containments, smoke remains mostly below the spring line
of the containment during Test 27.
LIC (‘

WD = E Ny = (.E m/

via
Py
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