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Bk 7—3
1 Z2PE O s NS Bt 3 "C D

AIP Japan RJSN-AD2-24.13 o . ; Q‘: ':gpa" - RJOC-AD2-24.15
NIGATA v Ty v - Al wfE .
(Bl F 2 s~ SRfE o5 8 FE AT D BEHE - ) 80km)
S TRIENE APPROAGH CHART INSTRUMENT APPROACH CHART
RJSN / NIGATA RNAV(GNSS) RWY 10 RJAA-AD2-24.31 \p Japan RJOC/ IZUMO LOC 7 RWY25
NIIGATA APP 1. DME/DME not authorized. | NIGATA TOWER RADAR AVBL 12%“ 1D _ﬁ; 1 TIIXOZL TUMD RADIY RADAR AVBI
121.4-2612 2. RADAR service required. 118.0-126.2 ATIS 128.45 INSTRUMENT APPROACH CHART 258:‘2 L 3;7:8 LOC_DME CIL 54% 122.7 - 126.2
RJAA / NARITA INTL VOR RWY34R [ ZoeteiEE J
TOKKY 380352.03N TOKYO APP d?é(gSOH\’SEWDME NARITA TOWER RADAR AVBL VOR
(IAF) 138532741 124.4-127.7 CH-O7X &t 118.35-122.7-126.2 ATIS 128.95 \
AYUTO  375315.49N 1 1258 35'48°51°N/140'22 18°E 236.8-121.85G ’ \_ D22.0 XZ
] 1aF) 1384814538 i . MHA 4000
A
MOKBA 375151.99N [VAR 7W @011}, | EQPT REQUIRED /"* T o ) e e
[ (AR 1388248506 ) OME / '
MSA 25NM 148
KODOH 375752.01N T 138 70° VOR/DME —
(IF)  1385308.3¢€ ) - / N ,}ﬁ
YUIUN  375738.50N CIESIX o
(FAF)  1385925.906 / 3525 02°N15;
MAPt  375724.64N
1390544.235 - i
INAHO  380947.1IN 1562 =)
(MAHF) 1397217.056 MHA 3000
) MAX 210KIAS
I 1759 - - £ gf
MAX 230KIAS] D HKE VOR/DME | 759 s & MAPt
018,0 % | Yl ) D1.6 XZ
Gl i { e
$ | ol V
& A ‘ i 1345
2 @ i | - o
INAHO T, D270 e - MAX 230KIAS | 1201
{MAHF) HKE . 2 5
|8 %, S
- ] il o A JAFCA(FAF) © 352747.56\/1325933.32E /
L!Vm;\vmmw-mc 280 _T.‘, i L . MHA 5000 > ; T T | NM o IXZ MAPt | 2 3
[ NMToNetFix _ |FAF | 4 | 3 : ; e {3.0° APCH ) | 317 | 635
ALT (3.0° APGH Path) | 1671 | 1352 | 1034 | 715 -~ | MAX 2301IAS y gg,ﬁgw?g o el - HALT (0= APCH Pal) Al 0
e : : - e XZE
RYUTD KO%)ON 'MN:}'_P MISSED AFPROACH Zi:;:ﬁ:::slfmmmmg an aporoach ta AWYEALR i ! i i 2 MISSED APPROACH
5000 ( aTC OAARR) - sl e e Climb on HDG247" to
ey | Tum loft climb to 3000FT to CROWN(FAF) - 353943 73N/1402853 00E § L : L il o ;
4000 5 YUJUN - H INAHO on track 031" and hold. NM to HKE [MaPpt] 4 | 5 [ 6 | 7 | 8 | 9 | 10 | FAF | 1600FT, tum right direct to
(FAF) (MAPS_’) Contact NIIGATA APP. ALT (3.0 APCHPath) | - | 836 | 1154 | 1473 | 1791 | 2109 | 2428 | 2746 | 2026 | XZE VOR/DME and hold
'''' 1671 ser™” | : M PPROACH KE at 3000FT. SAECNDE
AT K Vo o j (ForusingVORTAC) | ISSED APPROAC RN Contact ZUMO RADIO. s 30y
b N i 70 -~ __—  Tumleftcimb to 3000FT via Tum right, climb to B00OFT via MAPU . 6000 ~~oo B oh 2400
— e /N L-- ch Roil?lgt\l‘:\"AA;'SPand hold. HKE R111 to CVC VORTAG, [y 2926 Timing notauthorized for defining the - (2294)
tooe boss MDA [ | ontactiy - via CVC R092 to ABBOT and A ) Akt T T
o . ME to 215 9
oo | 50 17 59 134 hold. ! 3336 NM o THR 003 06
= THR elev. 29 AD elev. 5 Contact TOKYO APP. S\ V9P/" Missed APCH climb gradient MNM 5.0%
LONM = 9 19km AVANAV | LNAV CIRCLING * i MINIMA THR elev. 15 ADekv. 6
) cMV MDA(H) cMV MDA(H) VIS “Timing not authorized for defining the MAPL : : MDA 2 CIRCLING
| DME to HKE 2.0 az 106 CAT
- :4533 —: ggg 710 (705) | 1600 T o o MDAE | CMV | MDA® | VIS
= 630 (601) 1600 630 (825) 1600 e 5400 MINIMA THR slev. 141 . AD T\ec\: 135 _ — N 390 (384)
1 RCLIN i — 1
D | 1800 1800 3200 oar - %ﬁ%&%ﬁf_ﬂtﬁ B gro oy | 500 | 460 @50)]
MDAH) | guy | MPAM) | VIS ZEHE D O D R c 560 (554) | 2400
1000 . =1 T
; 1600 21. 2nm= 39km D 1200 | 630 (624) | 3200
= ——{ 700 (565) 1200 | 730 (595) 5400 vicling to NORTH side of RWY only.
c MINIMA with Missed APCH climb gmadient of 2.5% are not established.
Civil Aviation Bureau,Japan (EFF:15 DEC 2011) 1711111 D 1600 3200
Civil Aviation Bureau,Japan (EFF:27 APR 2017) 30317
St SEIEL Sy = =
&1 BT T 22 PR 0D s KA [P i
Civil Aviation Bureau,Japan (EFF:17 OCT 2013) 19/9M13
S =] il o
BN HEZER O RHEER AT P LY R
HEL: AT P

(Hi#h : ATP-JAPAN, [E+ACimEMIZE)R, R 25 & 3 H)
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AIP Japan

RJOH-AD2-24.21

(DRIRZE T~ Ao

RJAH-AD2-24.15

AT O FEEE - %) 36km)

AIP Japan
HYAKURI

INSTRUMENT APPROACH CHART

RJAH / HYAKURI

ILSY or LOCY RWYO03R

HYAKURI APP ILS- LOC HYAKURI TWR

120.1 - 123.875 109.3 IHY e 118.025- 126.2 RADAR AVEL
ILS-GP 332.0 236.8 - 323.8
305.7 - 362.3 ILS-DME CH-30X 119.5G - 275.8G
EQPT REQUIRED
VAR 7'W (2009) 7"_ _ [ racan

MSA 25NM _‘,,’“-67“ g T EMERG SAFE ALT 100NM 14400

- /

1740

. Hagt
S o5 1860
<

—-VORTA
HYAKUR
113

KAéU\MIGALIRA 40 B7.7my.

FAF : 360555 40N/1402243.84E

MISSED APPROACH Huc
Climb on HDG027" to 600FT, £
turn right climb to 3000FT

via HUC R070, via HUC 26.0DME ..o 3000
clockwise ARC (HUC R0%0, 70

via HUC 26.0DME L

counterclockwise ARG when { Fi
specified by ATC) 1o TAIYO Ry

and hold. s002E0G
Contact HYAKURI APP. 2

| woa

768
-, TAIYO

- % R080/D26.0 HUC
,9,60"\|

80
~—"pag g Huc
MHA 3000

ITAKQ(IAF)
R105/D30.0 HUC

MHA 5000 l
g
85 ogs. )
ITAKO(IAF)
R105/D30.0 HUC

ITAKO
E RicsD15.0 (1AF)
R115 .

A1Es 137

A

MIHO

Timing not authorized for defining the MAPE, fam "+ | :
DMEWHY 07 14 %
NM 1o THR 005 12 X
MINIMA THR elev. 107 AD elev. 107 - \
CAT 1 Loc CIRCLING %ﬁt%&%ﬂi‘é tm’r'l_i
AT Dy AVR | woamy | BYRD | wDAK) VIS ek & O BEEE
30nm= 56km
: 0 580 (473) 1600
—— 307 (2 7 4 7. 1
c 307 (200) | 750 480 (373) | 1000 2400
=] 1400 | 660 (553) | 3200
Civil Aviation Bureau,Japan (EFF:5 APR 2012) 81312

HEL: AT P

INSTRUMENT APPROACH CHART

RJOH / MIHO I8 Zor10C 7Z RWY25
MIHO APP MIHO TWR GCA AVBL
120.1 - 125.4 236.8-126.2 CAIL
258.2 - 317.8 275.8G MIHO APP
VAT s o)

EQPT REQUIRED
DME
VOR

1088 o . 2
f1750 0 MAP@OO) 27 % \D20.0
0.6 [YV- YVE| |

Ul — 095,
I MHA 4000 D210V . 138.2 *ég‘;' 275+
MAXZS0RLS o - —'—W'T I,‘
e S | MALIOE L
( \-Aﬁg\ d \ CITY .. 0.0
I o GADA YVE|
M50 YV oy
. 2g9:.)
5613] KRAYOUAF)
[EeH] R109/
A7) D23.0YVE
K,f@"";&@;gﬁgﬁ | FAF: 553230 28N/1332138 45E€
NM o IYV 3 | 4 ‘ 5 | FAF
ALT {3.0° APGH Path) 910 (125 | 1o07 Lioez
MISSED APPROACH YVE HQFF (IAF)
Climb on HDG251" 10 00FT, tum lef B%“;fo Rl
HDGO31° to intercept and proceed YVE YV'E}
via YVE RO76 o 3000FT, tum left, A 2000 GaIN. 8000 8000
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MINIMA with Missed APCH climb gradient of 2.5% aw notestablished.

Civil Aviation Bureau,Japan (EFF:31 MAR 2016) 4/2116
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Table 16. Frequencies of pipe breaks categorized by leak rate
Leak Numerator Denominator Lower Bound Point Upper Bound
Rate (N failures) (T operating years)  xdogs, /2T Estimate®  x2goc inon/2T
Non-LOCAD
=1, <15 gpm 5 484.73 0.0041 0.0103 0.0217
=15 gpm 4 484.73 0.0028 0.0083 0.0189
LOCAS
50 1o 500 gpm [ 484.73 0 0.0005 0.0062
>50 gpm 0 484.73 0 _0.0005 0.0062
Non-LOCAL
=1, <15 gpm 1 313.36 0.002 0.0032 0.015]
=15 gpm 9 313.36 0.0150 0.0287 0.0501
LoCA®
500 o 5000 gpm 0 313.36 o 0.0007 0.0096
> 5000 gpm o 313.36 o 0.0007 0.0096

u. Poimt estimate h = NATIfN > 03I N = 0.0 = xg o oy /2T

b, Non-LOCA systems are thase sysiems that if disabled, could not mitigate a LOCA (see Table 1),
¢ LOCA systers are those systems susceptible to piping faitures that could result In loss of reactor coolant (see Figure 1,

(NUREG,”CR-4407  APPENDIX F %)

APPENDIX F

FAILURE RATE ESTIMATION METHODS

METHODS USED

This appendix shows the methods used to esti-
‘mate the pipe failure rates using the observed fail-
ure data and the operating experience. F-1

The following well-known statistical methods were
used for Type-l censored data with replacement. F-2
The general methods for estimating rates on & yearly

basis and on a transient basis are
N

Myearly) = = F-1

(early) = = (F-1)
N

Mtransient) = = (F2)
b

where

A = estimated failure rate

N = number of reported pipe failures

T = total number of operating years expe-
rienced

D = total number of transients.

Confidence limits for yearly failure rates were based

distributions are exponential and, therefoce, that the
resulting data can be represented by a Poisson process.
e S e
distribuced. However, because the probability of failure
is small, the Poisson distribution may be used to
‘approximate this variable for cases where the number
of transients i large. The gencralized formulas for esti-
mating 100(1 - @)% confidence limits on the failure
cates are

2 2
5025:"’ <Nyearly) = iuﬂ%:—*ﬂ F3)

and

B2 ¢ anieny

unN +2) S

oM (F-4)
where

xi(b) = the chi-square variate at cumula-

tive probability “a”, with *‘6™
degrees of freedom.

In these equations, c s the fraction left out of the
intervals, For example, with 90% confidence lim-
its, is 0.10, /2 is 0.0, and upper limit uses the
95th percentile.

17 D, the number of transients, is small, then the
Poisson approximation of the binomial distribu-
tion is not adequate, and 100(1 - )% confidence
limits for the transient failure rate are

s MRy o
D-N+14+NF,

X rﬁ%’*’?’m s
where

F, = F,,(2N,2D-2N + 2)

Fy = Fian (N +2,2D-2N)

F,b.c) = F variate at cumulative prodabil-
ity “a”, with “b” and “‘c” degrees.
of frecdom.

As before, for 90% confidence limits, the 0.05 and
0.95 quantities are used (o = 0.10).

In this scudy, yearly rate confidence limits were
always based on Equation (F-3). Transient rate
confidence limits were based on Equation (F-4) if
D - N 2100, and on Equation (F-5) otherwite.

The lower limits in Equations (¥-3), (F4), and (F-5)
are not defined in cases where no failures are observed
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F-3.

F-4,

E-5.

F-6.

(N = ). Zero Is the appropriate lowes limit in these
cases. However, Tquations (F-1) and (F-2) also give
zero as the point estimate when N = 0. More realistic
point estimates for such cases arc

2N + 1) 6)
L,ZT 3 {F-6)

_ MglN D -
LS LZD . 7

N ENEDR,
2D-2IN + 1 + N + DFy

where

Fy = FogN +1,2D-2N + I)and the F
and x? distribution percentile and
degree of freedom notations are as
defined above,

Equation (F-6) applies for yearly rates and is
used with the upper bound from Equation (F-3).
For transients, Equation (E-7) is used with the
upper bound from Equation (F-4) and
Fauation (F-8) is used with Equation (F-5). Equa-
tions (F-6)and (F-7) are applicable to events accur-
ting aceording lo a Poisson distribution regardless
of the number of failures obscrved. A similar com-
ment applies to Equation (F-8) and the binomial
distribution, Typical estimates from Equation (F-6)
are in the following table for comparison with
Equation (F-1). Equation (F-6) has been used in
other failure data studies, such as Reference F-3.

The estimates of Equations (-6) through (F-8) can
‘be obtained in two ways. The first is to consider shrink-
ing the confidence intervals of Equations (F-3), (F4),
and (F-5) to the case where o = 1.00 and both a/2
and | - /2are 0.5. Becase of the differing degress of
freedom, the intervals do not shrink to a single point.
The equations use an average for the differing degrees.
of freedom. Because the estimates use SCth percentiles,
they are related to medians.

The sccond way of considering Equations (F-6)
through (F-8) uses the medians directly. In a
Bagesian context, \ is regarded as a random varia-
ble. With Poisson sampling and a noninformative
conjugate prior distribution, the posterior distribu-
tion for the oceurrence rate has a gamma distribu-
tion with parameers

(@) = (N + 172, 1/T). (F9)

Because the gamma distribution with parameters
(N,2) is identical ta the chi-square distribution with
2N degrees of freedom,F-> Equation (F-6) can be
shown 1o be the median of the distribution
described by Equation (F-9). Using a similar rela-
tion between { and F distributions, Equation (F-8)
can be derived as the median of the posteriar failure
rate distribution obtained in sampling from & bino-
mial distribution with a neninformative conjugate
prior distribution

In summary, Equations (F-6), (F-7), and (F-8)
describe median-point estimates for the failure
rate, They can be used when N = 0, and are more
conservative in that case than the point estimates
given in Equatians (F-1) and (F-2). In this work,
they are used with the upper confidence limits in
Equations (F-3), (F-4), and (F-5), respectively,
whenever no failures are observed.

In estimating the above confidence limits, all
components in the saniple were assumed 1o have
exactly the same true failure rate. No effort was
made to account for possible variations arising
from the mixture of populations having differcnt
truc failure rates. For further discussion of the
assumptions and limitations of these confidence
limits, scc References F-2 through F-6.
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T 5,
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10[ A1 X 60[min/h] X 18[h]) /17000 [m’] X
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FHRXPR 58 %ErT 6 /7 5% (2017.12. 20 i) WS 3¢ EE T (2018.9. 12 fiR) SRS ERT 2 54F fii
3.3.2  HHEIERIZ )T DA BT A BT (3) FEHA 3.3.2  MULHIEERIC KT D A R AR
(1) FHt DAL (1) B OMEEE
FEEITEHLN T L & O A& NS 5 M ak K OV il R SRR R DR CRA L, #aR ] & E AR ZEFERT BN T2 B 0D I 2 PNJBS 2 i i o O Al i == 04
H=AKICA A £ TORRRED TV ERD O DK K, KDY e ENTELREPE ARG L L, FRGIEHERZRGR D KA E CTOFBEDS TR 5 DK KA FE L, H i
WIZEREVE TALE COXKZAE L, FHRAIEENITEA BT B A T AR QRN 2 FhE L 7z, HERNIBAT DA 5N A DRI 2 W 5L YE & i3~ 5
T A5 A DRI 2 HIWr AR e & el d 5 2 L T, Z & T, A ALK D o R il = JE A 0O SRR A A 5
A5 AN D v Sl A =5 M 0D SRR RE A A 5 e Mg %,
T2,
AR T, o B h— FORERT B A A My AFHEiCIX, Ao e — R T ' A X MEEFT
FHCOMIRLYE L [FIERIC, KEENL T B 2 e BT SE T OHWTELYE & [FIBRIZ, SREENL B2 EH AT E D %
MNESH 5 IDLH (Immediately Dangerous to Life or IDLH (Immediately Dangerous to Life or Health) ZELf 4
Health) ZERMH3 %, ZDOIDLH 1%, 30 /p&FEICEL > T %, Z@ IDLH 1%, 30 43 #&8RIC & o THM M OMERIZ A5
At e O REIC 39~ 2 RIRF O MR 7 e B % 5- 2 DR E IR DfabR 72 ic a4 52 DIREREMETH Y, BHZHT 2
REMETH Y, BHZLT 5 B LR ER~DORITE DT H Mg~ DR DO TEI b B ST 5
bBEEINTND
(2) G S48 e OV 7 3% (2)  FHMXT G 8 B OV E %A
FEEITEHLN T L & O 2 NS 5 ek K OV Sl FEEPTHHN T B O & NS 2 ek K& OV il == 44
ST EUA O E CORBED T VERE & L TR & SHA D E TORBENR T VERE & LT,z VEERRA | - RiEOHE
7 KOV E RS 2 it g & L, 553, 3. 2- 13RI FF il AT & L, 5 3.3, 2-1 RICFHEer S Miak, FEAMcT 4k | [#aR 6/7]

%m % S OVREAl 3 G2l 2> B AU O & C O FREE K
KEIRBETFEZ R~ T, £, KRICK-THRET LY
09%:MHﬁ%% 5 Ch oMb (o), g
bR (C02) KO _fefbhiish (S02), —fa{rZ3 (NO2) %
PRI RWE L35, EIWZ L 7, BIEER, MR
AL E R ORI O O E R %2 3.3.2-1 ¥ 12
Y,

P BAMKEUAN B E T OB UK SR BEm R 2 97, £ 72,
KEIZ L > TRETDIMED 55, IDHARWETH 5 R
fbiRz% (CO) , —Ffbmz (CO,) , _mifbhigs (S0,) KO
Mefbzsg (N0, ZRHiiIRWHE L5, LIt MZERET
ALIE K OSE O OLEBEIFR 2 56 3. 3. 2-1 UITRT,

R ORI & B
WA G MR, AT
F— 5 D
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(2017. 12. 20 i)

HHEH FEFERT (2018.9. 12 i)

BRIE T 3E 250

e

5 03.3.2-1 & FHlxI Gz & SV L FE T ORERER O
PAOMITL
KSEH IR BEFREEAE x [m] | HRE BSOS Ah(m] | kO80T A m’)
L3R 80 18.3 289
FEIEER 30 18.3 150
L T-AR S HR B e B
R R 11 5.1 9
TFEEB AN E L
FREIR MM LR 218 18.3 605
7N [ R T 2 134 18.3 27
REYE R TR 133 18.3 280
/N FR i 2 R 109 18.3 12
TEREIETR I L Bk
m#igkﬁ@ T 111 18.3 583
PEA I % 6 5 PR &
Ve

03.3.2-1 [ W LY, MIZSRIKT, BIESRKUMYA
A O O Bt

5 3.3.2-1 & Bl Sakln & AU D TOREEE N Y
K AR
kS 3R RRR BEFREPERE < [(m] | P EREE hn] | KIEERE A[n’]
EEER 81 20. 4 35. 7
F I 2o 143 4.7 700
LG 73 14.7 44.6
553.3.2-1 [ AZEREERIE, B IEas M ORI 0 D47 E Btk
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HHEH FEFERT (2018.9. 12 i)

BRIE T 3E 250

e

(3) FHAM )71
KRIFOF AT ADFRAER, SVKIAN DI 57T A
BT 2 R K KR KL A BRE L, HoefilfE=sst
KA DB T D08 A DRKRPEE 270 L,
%ﬁ?%élMﬂ&%@?é % 3.3.2-2 WA
AT T v — &,

| ke fiy A RES Q Da/slORM |

BRI XD LRESH WA T T v 7 R) D,
ST DN A 7 A A B 2 R ulm/s] OF
v
Jelii ulm/ s ] 705 S BEHIR 23 e ) & A B (IR FE Sl e B e )
KAEERE & U, FEEs & H

|
‘ v
| xsmsis SEL, AURAR TOREL R |

| IDLH & Hofis U B2 oo £ Mo 44 |

% 03.3.2-2 [} A ARERHME T v —

a. KKEFOH N ADIEER
KRRFIZIAET DA TN AFAERIE, BBt OLHR
ﬁ&’%ﬁ% PRBF kg 72V DX H 8T ADIRE
(CRENE B R 2 U CR T 5, FHxg T 2
@D%EﬁQJMVﬂi,ﬁK%%WTﬁﬁféoﬁ
BAERAY 3.3.2-4 RITE LD 5D,
Q: = Q. XM
ZZ T,
QG BREE 1 k g B2 OF ADFAZE [N /kg]
M BREHHEREE [kg/s]
72720, M = p XAXV
Voo EmERE N [m/s] A KK R [m?]
o BRBHEEE [ke/m’]

. Pl FE
KIPRD O it S v Te A7 0 A NS Al B R R
2D BUC K- C, JA FEHG IR L T b L
LT, Briggs O EAMEEAIC L VRO LFFMR G A
B, AR — A A VT, PR E R R R
RO DZERPICE TN LA mH ARE T %, 7Pl
TEOME 25 3. 473 BT,

(3)  FEAM S
KEREDOF B ADFAER, KI5 A0E
BT D JEH K OREIL A B L, gl = A U 1
BUIDHAEBIADORKEEZFML, HEEETHS
mwk%ﬁﬁéo%&&ZQEKﬁﬁﬁX%@Jﬁ7H—
T,

| KSRARF O EA A RAEE QIS ORI

B hc ko EREH (T T v 0 2k, AR
BUADIZEFRT 23T 5 EE uln/s] ZFH)
JRGE uln/s12 BIGER A R & 7e D (RESRR S
%) RIEEEZREL, HHIEZHEH

!

| REEB R B L, B R O T ORI R B |

l

| IDLH & He# L, §0% B2l |

% 3.3.22 X A AREML T v —

a . KEBF DA FE A A DIEAER

KRFFIZIE AT DA 53T AFEERIT, BEIO LRI
DX, BB ked T2 OBFEN X DFAERITRENEE
HWEZR LU CRIET 2, Ml R T 2 DOFAR Qp[Nn'/s]
X, AW TERT 2, FHREREZE 3.3.2-4 RITE
L5,

Q=Q." XM

Z 2T,

Q BREE L kg4 72 D AT AR [N /kg]

Mo BRBHEEREE [kg/s]

72720, M = p XAXV

Voo R R N OREE /]

Ao KSR [m?]

o o BRBHE EE [ke/m’]
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MIRAR R+ /138 BT 6. 7 5

(2017. 12. 20 i)

WS 3¢ EE T (2018.9. 12 fiR) BRI )38 ERT 2 508 fii
9 03.3.2-2 & AmHARAER #3.3.22% HEHARAER
KSR L3 KT %
SRR co co, S0, N0, W €0, S0, NO,
WEM 2 7 AEESS | 2. 6x 1070 1.5% 10" *! L1¥107% # 5.3% 10" FEEE 2,4X 107 %2 1.5x100° #2 1.1X107% %2 |4, 9x1074 *!
il Ze b B.LX10T ¥ | 1L8X10" ™ | 4.2X10° | 2.8x10° ek 2,4X107F2 | 17107 #9121 x 107 F | 1,3x107 F
%1 : Smoke Plume Trajectory from In Situ Burning of Crude 0il in Alaska LY, # 1 : Smoke Plume Trajectory from In Situ Burning of Crude 0il in Alaska

BREL Tkg 720 O A AR 2 BIERAERRICHRE

#%2 : Air Quality Procedures For Civilian Airports & Air Force Bases J 9,

PR 1kg 720 O A 23 LR A FEIREER IR

M3 BURE, REVRVAFHERT - RE~=2T7 4410,

BBl Thg 7= 0 0 H A3 AR AR eS| TR S

5 03.3.2-3 £ JRERHBHEER RO ATE

K S TR R T (/5] PRELE I [ke/n’]
Wiy - IR 5.5X10°% * 875

ECRfnZe 6.66X107° 810 ™

B FARZEs 6.71 X107 # 760 =

¥l Alaredr— FoBFET A A MES HEBTRRREE Rk 13 £ 3

R

2 I E O SRE OMWRE T 2 E# (EfEt—F+—8A L0 kS

ANFNE) T 48\ H)

#3 : NUREG-1805 £ 9

BREL kg M7-0 OFAORAERIE, FCHICEBE I T
WHHNEEY 20 OF AR EREZHRMNBE T L2 LIk
DRDTWD, 72720, BALEEYTZY O ARERITEE
H o TAETIX RN 2D, RSFHEOBLE N O H AFAER N K

LB B EERE LTV D,

LR D, il (3 I S OV i [ R (SR I 2 OB

ELTHEINTWAZ LG, L0 EWHRIEERERD

BIHOBAEZ IV TW5D, £7-, MiZos, EHE JP-8

ZBE L, BREE 1kg M7 OHAFERDIRNERD LD

I L TWA,

v, BRE kg M7= 0 O AFE A SR A ERY O

¥ 2 : John L. Ross, Ronald J. Ferek, and Peter V. Hobbs, [Particle and Gas
Emissions from an In Situ Burn of Crude 0il on the Ocean] J. Air & Waste
Manage. Assoc. 46:251-259 X 0, ¥EEl 1kg 7= 0 OH AR A R EERR
(CIRE
3 REE, NREARN AHERE - #iti~=a 7] CESERHH
W4 NEFENRE X —, TERB(ETicERAN =271 Bk (c&
EHM
B53.3.2-3 % IREHEEHER KO ATl
K U3 T 1 P T R EE [/ s ] PREHE BE [ke/m’)
FEIER 3.5x10° 1000 *!
FFi 22 4,64 %107 840 2
AR 6.71 X107 760 1
31 : NUREG-1805 L ¥
w2 JIS-K-2209-1991 LY

BREE 1 kg B720 OHF ADIAERT, RIS ST
WDHHNEE YD) OF AR AERERNHRETHZ LIk
DRDTWD, 72720, B EEYST Y O AFEAERITIE
H o BETIEARWE D, RSFIEOBLEDN D T AFAEENR
RRERDEIF|EL TS,

- RfEOFHE

[y 6/7]

A OFRIEIC K D%
BRTAR R Seftiak, AT
T — X OFHE
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% 3.3.2-4 £ FHEXMGHT ADORAEROFHEER %3.3.2-4 % GRS A A DFEROFHERE R

pe— — - — __ FEAME 6 2 77 A D3 A TR Q. [N /s ]
- FEAMG o B AT A DR E R Q}.[\J */s] e 555 H I
K S 3 P = . o o, =L ) KIFE BB o Co, 50, NO,

Wi & s 3.6X107" 2. 2% 10! 1.6x10°" 7.5% 107 THEER 3.0x107 1.8%10° 1.4%x107 6.2x10™

T8 1.9x10" 1110 8.3x10°" 3.8x10° FRT i ZE 6.6>10" 4.6x10" 5.8X10° 3.4x10%

IR e I AR T 5.5x107 3.8x10° 4.8%107 2.8x 107

W TR AR CE . 1x10% 6. 8% 10" 5.0%x10™ 2.3%10™

TREEE AN EER

FA B AT ZE R 2.0 10" 6.0 10" 1.3% 10 9. 1% 10"

/N R i 7 8.9x 107" 2,6310" 6,2x10™ 14,0x107

REIE e 8. 8% 10 2.6 10" 6.1%107 1.0X 107

N E e 3.7X10" 1.1x10° 2.6x10" 1.7x10°

Wz ETRIC L Dk

6 b EHE K OTRE . : . .

MAb 7 6 SAFE 7.4%10 4. 4310 3.2X10 1.5X10

Ko
b. KA DA 7T ANEET 5 JEUH b . AV DA 5 T A NELET 5 JEUH

RPN L o THRET DHmHT AIRBEIZ L > TH KRINZ Lo TIAT D H A ATMBEC &> TRl & 72

BERVBFENC LT ERT S, LEER-T, BT DEE NI L > T ERTDH, LI=Rn->T, LLF® Briggs
® Briggs A (HEE EAH@EERX) 2HNT, AEU A (BEME EAmRR) 2 HWT, A3l AFAEPR &SI
TP LKA N & OEEE L mEEND, SAKEA AEDOHEEE mEEND, AAKBADICHET ANEET
MCE T ANEGET LB uln/s]ZRKD 5, EH 2 JEGHE ulm/s] &R 25, JEE & 2% Ot 3.3.2-3
ERE I ORES 3.3.2-2 BUIRL, JEEHOFE Kizr L, BEEOHREEREZH 3.3.2-6 RICE LD D,

FER A 3.3.2-6 RICE L DD,

(Briggs DHEME b A5 0)

1 2

u=1.6F3 -Ah"-x3 Ah=16FF x5

ZZ7T,. u=16F3 Al %3

b BEEE EAEE m] = KR & AV EA O D

e BE 7 ~Th CHYE EREE (my SRS ENRNADOEEE

F: 75 v 27 2 [m'/s*] = 0.037 - Q F CHEELVD S 0 7 A (m¥s3) = 0.037 @y

Qs CHEHEEE (kealis)
e

Qu : PEHENE [keal/s] ) S )
X DR TEEBE (m)

72721, Q=a/(p /1000) XM 72721, Q=a/ (p/1000) XM

q : FEE [keal/1] * a : FBEE[kcal/1]*

M : BREHEE B [kg/s] Mo BRBHE B (ke /s]

o o BRBHE EE [ke/m®] o BREMEEE [ke/m’)

x ; BERREEAE (n]
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HHEH FEFERT (2018.9. 12 i)

BRIE T 3E 250

e

3¢ 1 2005 ARRE DL 9 D AR MER BVE O MGG 8 &
WEMIZDOWNWT (RBRFEXEER =RV X—T
SRk 19 £ 5 )

% 3.3.2-5 £ IREIOREE

SR EE AT q FEEE [kcal/1]
BMA v ROV g 9004 kecal/1 (37.7 MJ/1)
TG 8765 kcal/1 (36.7 MJ/1)

Rl | saman Grms
= 0

w7 o= {7

F Y

% 03.3.22 X EEEBGEHOEGRE (L A=)

2%, Briggs OPEME LAEFEXOwEHSMRIE, BITFo L
BV,

*
xX=x

x"=2.16F?*"° . AR

x - FERR S AE (m)

Xk V- SI O RDN I TRZELTNS K 2 ILHGH R AL
BLAIIZ 72 0 25D 2 EREfE (m]

FigEhT 7 > 7 A [m'/s”]

Ah PR B [m] (Ah<305m)

KFIRZ LT xx kD, ERREHEHTZLTWD
ZEERMERLTEY, BriggsOHEE EHEEAZ A
THEEE S AU A s & &R U e 2 JROE & 5K
WHIEFRETHD,

3¢ 1 G. A Briggs, “PlumeRise” ,U.S.Atomic Energy

Commission, 1969

3 ;2005 AFFE LU 9 D AR HER EVE O F et
FER L SEMEIZDWNT
RFFEEAER RV X —T FRR 1945 A)

% 3.3.2-5 F BEIOREE

KA q FEE [keal/1]
TE T 9338kecal/1 (39.1MJ/1)
W= 8765kcal/l (36.7MJ/1)
A oh s A A D
= /
________ >
il Esgcv]

a5z (17 Ah
i X A

%3.3.2-3 K EGEEBFEHOBR (A=)

723, Briggs OHEFE L F @O SRAHTILTO &
B,

x
IA

Xk

xx = 2.16F %« /h %°

x ¢ JECT A (m)

Xk 0 VRO RN EI T REELIRNS K D ILHE A3 3
BRI 72 0 2R 2 ERRE (m]

F: 77 > 7 2 n'/s*]

b YR R &R m] (Jh<306m)

KRIPRT LA kR0, EREMFEZWIZLTNDZ L&
s L CH Y, Briggs O FHEFRINZ FHIWTHEME S &
DAKIMA A E S ERICIZR DR A RO D Z L 13 YT
ORI

% : G.A. Briggs, “Plume Rise” ,U.S.Atomic Energy

Commission, 1969
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BRIE T 3E 250

e

% 3.3.2-6 & JAHOFERERE

K G HEIEFT JEEE ulm/s]
BRI A T 28. 2
FEE# 12.0
IR EIM AE R R

7 A JE I OB IR A BN 8. 4
NEE#s

KA R 2o 77.5
7R B R ZE 19.3
KA PR ZErE 13. 1
/U L ZE R 12.8
fLZEFE IR TR 12 L A KK &
HEXKROFENERH S 44.3
6 SRR 2

c. KRIZK>TRAETDLHBN ADOKRKILH

VRN DN RET D45 0 A DREE, REIE
BEBE LT AT N —LET VO ZE N
TRHES %,

KFEHE DD ST B TN A, FRflE=
DOIVZIA 1 O JF AN E D IS & o T, 8 F B
FHNZIEH LT b & L, SiasRd 7= 5Fix 5
T ADIEAEZR KON KA TN A BT ADNEET
LR &, DLTIORTH T AT )V— AET I)VOPLHEL
X2 AT, SAAKBAADZERTICEENLHES
2D EEHET L, 2B, SARBADTOZES
FOREE, FiR#AoktRomS 1 & FHlA
DEE 7128V T H=2=0, Y=0 & L CH.0h
RRNBREZHET L, FHEHREE 3.3.2-9 RIZ
FEH5,

% 3.3.2-6 % UKD FERE

SRR JE3E ulm/s]
FEEER 1.1
IR Ze 7 65.3
= 18.9

c. KRIZX - TRAET IHETH ADKTILEK
AT OIZRIET 2 HET ADREL, KaIL#zE%
BLH T AT N—LET ILVOYEHRE AW CEEHET 5,

KM B S e a3m T 2%, PRl = o s <
A OO D9 JBUZ K- C, 8 FERR T i L
T bDE L, TICRDIZFHlix 4 2 DI EF KOS
SBAMICH B ANEET HEE L, LUFIORTH T A
TN—LETTNVOPERAAE VT, AAKEA D DOZER I
BENDIAEBIHAORELZFET D, 2B, SIKWMART
DZEKHFOREX, Tkt aoms H & iAo
B E ZITBWT H=2=0, Y=0 & L C .0l B R & 3R
T5, HEMEEE3.3.2-9RICEL DD,
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UG 1038 FEAT 6 /755 (2017, 12. 20 iR)

O S8 EAT (2018. 9. 12 AR

BRIE T 3E 250

e

jg(X, Y,Z) = zm%yo_z exp(— 2}:}2’ Hexp[— %] + exp|i— %}}
x (Y, 72) : RFEliA (X, Y,72) OF 7S ADWRE [g/n’]
u ANRIBA DICH BN AREET D & LIziE O/

& [m/s]

o Y 1 K 1A D PEHUNE [m]
0 7 @ $RIELTT 18] D YL EOE [m]
Qe o KKIT &> TRAET DH TN ADFEAZR[Nn’/s]
H: B OA e S )

.

o, =0.67775 6, -(5-logx)-x , o, =g, -x"leraloe)

72771, xOHALIT km & Lx230. 2kmPLE DA,
00.1, o1, al, a2, a3 XL TDELED,

% 3.3.2-T &  KRREEEEANME (BEWRIEEED? 0. 2km LLE)
KRALTEE 0o, o4 a, ay a;
A 50 768. 1 3.9077 3. 898 1.7330
B 40 122, 0 1.4132 0. 49523 0. 12772
C 30 58.1 0.8916 -0. 001649 0.0
D 20 31.7 0. 7626 -0. 095108 0.0
E 15 22.2 0. 7117 -0, 12697 0.0
F 10 13.8 0. 6582 -0. 1227 0.0

Xﬁ§0- 2kmﬂ%:‘{%@%/€l\ci] 0 0.1 o 1» al&iu‘F@ k j;s D o 7L:
2L, ay, aldoLd 5,

% 3.3.2-8 £ KRKALTEEANE (BEEIEEED 0. 2km A3H)

kﬁﬁfﬁrg 0. (U d
A 50 165 1. 07
B 40 83.7 0. 894
C 30 58 0. 891
D 20 33 0. 854
E 15 24. 4 0. 854
I 10 15.5 0. 822

KREEE L, REBRIR PR OZSMATICEET 5%
SIREHIEEH O LBV,  JEGEROEPH & B HSC M O ED
KIMZEST AGC IZEGENDIHEDTHY, K K[ULZTEE A

JEREE TV )

: 0 N _(z-H) _(z+mHY
.2)= e enl - o] - cen]

1(X,Y.2) - BEWE DOWRE
u AARBADICERBA ADEET S & L2HEORE (n/s)
o, BMROHIEORRO 2V EHTO
y Ji OKFEFTM) OREDIEA Y /35 A —4  (m)
o, :BMROHEOERD 2V EHTO
2 18 BREF ) OREDILNY D/3F A—% ()
0, KK L-oTRETILARIAORAERE (N\n'/s)
H HHEOFEDEE () (b

0,=0.67750 , ,+ (5-logx) *X, 0 ,=0  -x*Fe2logxadllog)2
72770, x OEA T kn & L, x 23 0. 2km LURDEHE,
60_1; 0, ay, 4y, as &iu?@k}soo

553.3.2-TFR  RELELEANTME (BERREREEDS 0. 2km LUsE)

KA L E R 0 g, a, a, a,
A 50 768. 1 3.9077 3. 898 1. 7330
B 40 122, 0 1. 4132 0.49523 0. 12772
C 30 58.1 0. 8916 -0. 001649 0.0
D 20 3.7 0. 7626 -0, 095108 0.0
E 15 22.2 0. 7117 -0. 12697 0.0
F 10 13.8 0. 6582 -0. 1227 0.0

X 2% 0. 2km R OEE, 04, o, alFBTOEEY,
72120, ay, agld0 &35,

753.3.2-8 % RRLEE L ANE (BEREREEDS 0. 2km Ri)

RRLZEE 0,1 0, a,
A 50 165 1.07
B 40 83.7 0. 894
C 30 58 0.891
D 20 33 0. 854
E 15 24.4 0. 854
F 10 15.5 0. 822

RZEEL, BEBERHIR IR O T 2T T 5%
SHRFHCEEH D LB Y, JEGEOEPE & B S D BED
KINMNZESTAFIZRGENDIHEDOTHY, KRKRETEE A
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BRIE T 3E 250

e

DECHIL LT < R b IR LIZ < v, AR TIE, 4+
SMARN (CHBEHAREET D L LeGa O R@E uln/s]
®$f JEBEN /N E 72D (RENRKE705) X0 IE#
I WRR L EE 7RI 5, B & KR E O BRIE
LFDEEY THY, RN TIEE 3.3.2-10 RITRT &
VEGEIL 6[m/s] LETHDZ B RKQLET C T D
70, XOIEB LI WRREEE D CRHMiZ1T 9.

% 3.3.2-9 F  JEEUIEOFHERE R

" . KAREE ACEF D ENEH MmO
KRR DT FEBOE oy [m] PEHOE o 2 [m]
iy T D 6.6 3.8
B R D 2.7 1.6
JE IR I BRI R
7 Al A TR R EE IR AR N D 1.0 0.7
HEIESRE
T BRI 2 D 17.7 9.5
7N PRI 22k D 10.8 6.0
R A e D 1.2 6.2
mﬂimmww D 8.9 5.0

TEREIERIEIC L Dk &
Egkin%Embé D 8.9 5.0
6 BIFtgEh 2 v

03.3.2-10 # G, B HE R OB I &l L D KA

e
LEE
A%E (T) kw/m° el X & (Q) kw/m’
JEG#E (U) - : -
0.60>T|0.30>T Q> 0.020>Q 0. 040
n/s T >0.6 i 0.15>T| ° i
>0.300 >0. 15 -0.020 | >-0.040 >Q
u<z2 A A B B D D G G
2<U< A B B C D D E F
3<U<4 B B C (& D D D E
4<U< (&> [ D D D D D D
6<U & D D D D D D

DECHILH LT < F AR bIEBLIZ VY,
AR DHCAT 5 T A DB 1

£9 5L L

AT Tl
A OJEGE ulm/s]

DT, JEHE RN L 22D (RENRERERD) KK

LIZ S VRE

LEREZBIRT 5, JBH & KL EE DR

FRIZLLT D LB TH Y, AT TILE 3. 3.2-10 RITrT
ERVEGEIZ6 (m/s]LLETHDZ ENH RALEEIL C
IED Y, X0EEE LIC WRRLEE D CHli 21T

25,
% 3.3.2-9 K  JREEOFERE R
AJZ ] E £ T =
S8 A BT R ACER R OIERUE | $hiE 7 m O LR
o y[m] o ,[m]
FEER D 6.7 3.9
FEATZE D 11.4 6.3
% D 6.1 3.6

% 3.3.2-10 F  JAE, HHEMK ORI EIZ LD KKAEEE

AMET (kW/m) I EQ  (kW/m?)
[ u T =]060>0.30>]015>|Q = |-0.020 |-0.040
(m/s) 0. 60 T =z|T =z|T -0.020 [ >Q=z|>Q
0. 30 0.15 -0. 040
u<2 A A—DB B D D — —
2=zu<3 | A—B B C D D E F
3=u<4 B B—-C C D D D E
4=u<6 C Cc—D D D D D D
6=u C D D D D D D

767




MIRAREF 58 EET 6,/ 758 (2017, 12. 20 ki)

HHEH FEFERT (2018.9. 12 i)

BRIE T 3E 250

e

(4) FFAMRS H

B RGO DS T 2G5 A DEE
B O3.3.2-1IRICE LD, b, MIZEHEERIZLED
KL X 7 KK DEBIZOWTE, FEEDAHE
YER®H D 6 BIFER & v o LN AR O R
ZELEDEDLZ LICL VRO, B 3.3.2-11 KL
D, PRHIEEANERA DB D HRH ADREE
I, ERJERIZ TRENRAE LS E D 02 KW
NO2 Zfr, IDLH IFCTHDHZ & afER LT,

EEERO K TIE, C02 JEE KN NO2 A
IDLH 22 TWVW5HA, 22 Tk, Hel s 5m
AR BI LB ZADHRNIEE 4 IDLH & Hhilgd
L2 LI EVEMIE L TH Y, EERIZIE, HRflEE N
BT AT A DR IR B, T oRRE
DRAHINT 2, £ 2T, Pl o B kf
T2 HOWT, TSR o Je i = o = (1

P PR B 0 < FHi T (W) k2l 4F 8 A 12

H R hZe - 5R2Ebe) g 7. 2] I s hcwn

2% R fil 1 52 PN D TR PR S L Rl 3 % IO Y B
DIFHZECDEZ T2 EIZ, TOXEHNT, F

KA ENO A TE N APREA DL DOFREICET D

it ] 2 REAT 5

A AMIE (R x
WEE il s o

— PSR e—

#03.3.2-3 [ POREIEENOAE T AREEES BEAR)

R
o1 5 A SR LIS 51 % 0 A DI e

3.3.2-11 RICEELHD, % 3.3.2-11 £LV, hofifE=s

AGIMADICEB T D HEHBEN AOEEE, IDLHUAFTHD Z

& 2Rl LT,

S O AR E

[#15 6/7]
FIEF 6/7 1%, FFAmRE 5
MR Lo Tz 7
ONPIEY) INQEE P -2
FTA A e

768




MIRAREF 58 EET 6,/ 758 (2017, 12. 20 ki) HHEEs AT (2018. 9. 12 i) BRIE T 3E 250 e

delt)
dt

=—felth+fx
=10

oft) = (L —exp(fe))x

f

t=—

IIZT

c(t) : PREIFEEIC IS DA 7 AP (ppm]

f : PRHEE O E[/s]

x PRSI AN SIRA OIS BT 2 5 0 ARREED
SN [ppm]

t o R IREH [s]
Mo T, TRBIESEICE T D A A RN
IDLH (T3 D REEIFL T e D,

in(1.- S2)

Toww == f

(y

ZZT,
Ty IDLH (233 2 i e [s]

Cypiy: IDLH[ppm]

EAUC T, Al S AR O O 55 A 2 e K
FE(CO2 JFE : 65,049 [ppm], NO2 JEFE : 23[ppm]) T
—EL L, TRAMHSENOBMKREZE L e mH AR
EAEMLEE 2 A, IDLH IZET 2 F ToRME R I
CO2234911457, NO223§) 244 5y Th ol

sk L, PREHEICE BN ABEAL TS 2%

A, RIS OSSR Y A Ak L, FREEE S
2T R CHEEET DS Z EBARETH D, KK
At 16 SpRREEN T RIS ~ OV RIR Y AN A5 IE
L, EFHE-R~OVEXDZ LNAEETH D,

i, k¥ FaAA) O34T, Kiama (Bl iz, kS (BB A) ORER, KIiUEma (BAE
Z 7 s EREERT), %@%@yﬁ(%W%%T%%ﬁ d) , RECCEEY (WM T) |, OB RER A A
TR AT (HMRAK) FICLVREMTELZ 7 (M) FICXVRIMTE D &I, TRl

769




UG 1038 FEAT 6 /755 (2017, 12. 20 iR)

O S8 EAT (2018. 9. 12 AR

BRIE T 3E 250

e

ElThn&, HRBIEESN O K EFEAEL D, B RR
e L7856 00 4 B R HIMNC 2 2 Hp ok il 40 2 o e I
WEAEFIEZEIED HILTEY, T ORH - HlniC
e 2 292 L 0137 <, REICxHET 5 Z &N A[EET
Hb,

(R L — A=)

C “=‘—Q—-exp(————'V ,)-(exp{————(y-ll‘j) }-Fexp{——————(/'JrI'“') }) (1)
Xyz 2maoyo,u 20,2 20,2 20,2

(Briggs D HEE k- HafE=)

Hpﬂ“6F1/3' T @)
Cyy, :IRE (ppm)
Q CHESAFAER (N\o®/s)
H, D HEE BSOS (m)
oy, 0, AT A=F (n)
u B (m/s)
F HEBAT T v 2 (mt s?) =0.037TQy,
Qy : BER R (kcal /s) =nAAH,_
AH, o : RBERFREE (kcal “kg)

A CRBEEFE (m®)

i CEEETEE (kg/m®/s)

X R LBRA L OBERRIERE (n)

z D RAER EARR D & OE S M EERE (n)
y HER T v — Al 5 O BEEE (m)

BESHES

HRIZEBHANRLEETS BIRHBEKO
BEERTE
B RFFERE
AEBH RO
/”—
L4
4

3. 4-3 X HRFIHER SRR DIZET D
Az AP R A OB

KRINZ & 2 CIAT 5 A 55 A D HRAIH I ARG R

PLECORELZRD, HIBEETHD T D LM &

(eSO AT
1 30 3 DWRHRIC £ o TAmM M ORERIZA -2 Al O fE

FEIDKKFEAEIHE, EPLRRZHGE L2 a0 R ER
FIWTIZ &5 Hp il == PR Bl T IE 2 B iR IR & (S E O T
Do KEEDOTH « BERAW - HEREBIEICHRZZS 25D
D37 <, 15 A FRHE T Rl 52 22 AR R A PO SR

HE—RICUVEZL ZERARETH D,

770




MIRAR R+ /138 BT 6. 7 5

(2017. 12. 20 i)

HHEH FEFERT (2018.9. 12 i)

BRIE T 3E 250

e

bR e 52 DIEIRMETH Y, B 28 % H R
RAR ~DRAD T O ZE ST Do

PP FNEELA F O Y,
(@) KEW oA LAFIARAEREQ (N’ s) ZH
HT %,
() K@ ZEHVT, KKFEOHEM A &E He 235
ROMEHPLOES LELLDAFuZRDD,
() KM ZHNT, MROICBITDHmT ARELZRD
2. 8B, z=mRE, yv=0LTD,

7543, Briges DY L AMWEOMMAEMET2 1L, UTO
LBV ThY, KPR PRI AT & B L
T SOOI, Briggs DY LAlE A AT, PG
SOHERRAS LA LIS D MEERD D 2 LITRANTH
e

%2 G.A.Briggs, ” Plume Rise” , U.S.Atomic Energy
Commission, 1969

. [
A& K

;.;':E_IEFE'ID . ihE-‘E

x_ o HERRERRE () , F cPERATZ T v 7 2 (il /st

x: BAONRDENTRERINS & 2 IR A
BN 72 0 3D D BEAE (m)

Ah : JPEEFREE () (Ah<305m)

b. iHET =4

(a) _ aPflixt 2R & 72 D Aa 0 K UK SR & D Bk

BT SR & 7 DR & KIGRDARNT] [ OALE R
25 3. 4-4 XIT,  BERRE BERE M ORIEL T [rl B 2 5 3. 4-3
R, mE S ONERER 2 3. 4-5 BUT T,

771




FAREXIPI R F588ERT 6,7 7507 (2017, 12. 20 fif) HHEH FEFERT (2018.9. 12 i) BRI S EAT 2 S e

#3.473 R AGRI & KIIR & DA

o i S LR R o s il 1 SR
R Al it 4 WEn B2—18A | f5H B2—19A

Witk
(F—15)
3. 4-4 X xR E DR O E KKIEE D

CORETTIR).

AR & 72 D e H & KK & O E BAR
ST

% 3.4-5 [

RRZE R SKIT 3 9- 2 BERRIERE L, e b PR TRYZS A &
72 % [ BAPR SUIOK B L — ISR 2 A iRy (F
= 15) ) OBRHEEZRMA L,

Fio, PARHEERFRER[OIE2 2650, il
KKPRD 5 DOEREDR TS, B SBEW BRI E 72D
7o, B2-19A % %I G125l 2 F2hii L 72

772




MIRAR R+ /138 BT 6. 7 5

(2017. 12. 20 i)

HHEH FEFERT (2018.9. 12 i)

BRIE T 3E 250

e

() KRKIEERF DA RN A FEA B
503,474 RICHRB OIRBERE 2 v
WK Lkg 720 DA ADIEERIE, 45 I HBH
SNTVLHAHENTZ Y O A5 /AR L Y BT
HZllZXvRkdobnd, 1275, BAEEYTZY DT
AFARTEZ b o I E TRV IS, RFIEOBLED
OIZEREIRELI D 9 B, TP—4 LVRSFHER D TET
A 1DBEZRET D,

H3.AA R MERHEICET 5T — 4

M R lP—4 JET A—1
CO. 3. 053 3.237
A A T CO 0. 030 0. 030
(kg kg) 50 0. 001 0.0011
NO-. 0. 005 0. 006

¥ O fFmAAOREARIILL PO L W R L.

COy : BRI, REMET APEREE - RE~v=a27 0

CO5 : Ross J.L.,Ferek R.J.and lHobbs P.V.,” Particle and Gas
Emissions from an In Situ Burn of Crude 0il on the
Ocean” , J.Air & Water Manage. Assoc. , 46, pp. 251-259 (1996)

SO : U.S.EPA AP-42,” Compilation of Air Pollutant Emission
Factors Volume I[:Stationary Point and Area Sources”

NO:: SO, &l

o) ARG K SIRICEIS 57— 4

F3 A RICKRIBUICHT 57 —4, H3.46 RICH

BHARERET ST — S et

H3. 4R KKBICHT 57—

nE e | PRBEODRE | E UL MR | B i e | PR HE#LTT 902
A e M| ey | Gant ) [keal k)| PHEE Gl g | et sen)
(kg s)
(lfﬁ_ffﬂi_.)) -4 | 446 0. 051 10,300 2.27 23, 300 862
H3.46 K AMAARERIET LT -4
[ H A5 & (Nm® s)
A SR

COs CcoO SO NO;

i b 3.741 0. 055 0. 001 0. 007

(F—15) o e : :

773




FAREXIPI R F588ERT 6,7 7507 (2017, 12. 20 fif) HHEH FEFERT (2018.9. 12 i) BRI S EAT 2 S

D) ST A=
K@) £, FKIIC K DI L5 B S i & Dff
RHBSLFELLRDbD L LTRMAES L, Sl
R A 3. 4T RISR T,

F3.AT R FMER

ERIESE JGE (ms)
fiizEfg(F— 1 5) 5.9

£, BH UL 3. 4-8 IR T KEAEEHES
BREY, WFEZ G L CRRILBDIVZEED O
NEBHL, 53.4-9 KA TR T A—F 2 H
Ll

BT L IRB N T A = 203U L DIEH LB S
TR, MHES D KKDOBRIC L DIREIT D
BB AEBET DL e L, F3 410 RITITHTA
T DB TINCBI DRBIR ST A =2 LY Al e
20 EMA TR R L,

g

H3. 48K KRALBEE IR

HH 2T FeA I 2(Q)

Jil i (U) kw.”m? kw.” m?

m.s 0.60>T | 0.30>T Q= —0.020> | —0.040

1000 =0.30 =oas | "7 | o020 Q= 0.040 =Q

vz A A—B B D D G G
22U<3 A—B C D D E F
3ZU<4 B B—C C D D D E
4ZU<6 c c—D D D D D D

6=U C D D D D D D

I A Vs o) T ek ot o T el:: by pa B S iEh g

774




MIRAR R+ /138 BT 6. 7 5

(2017. 12. 20 hix)

O S8 EAT (2018. 9. 12 AR

BRIE T 3E 250

e

5 3.4-9 %K ¥EENT A —#  Pasquill-Gifford oLl BILE*

o (x)=y -x°oY
y y

L o, vy JEL T SR ()
0. 901 0. 426 0~1, 000
A 0. 851 0.602 1, 000~
0.914 0. 282 0~1, 000
b 0. 865 0. 396 1, 000~
X 0. 924 0.1772 0~1, 000
¢ 0. 885 0. 232 1, 000~
0. 929 0. 1107 0~1, 000
b 0. 889 0. 1467 1, 000~
0. 921 0. 0864 0~1, 000
F 0. 897 0. 1019 L, 000~
0. 929 0. 0554 0~1, 000
" 0. 889 0.0733 1, 000~
0. 921 0. 0380 0~1, 000
¢ 0. 896 0. 0452 1, 000~
o (x)=y -x*%
B o, Yy JEL T R ()
1.122 0. 0800 0~10, 300
A 1.514 0. 00855 300~10, 500
2.109 0. 000212 500~10, 000
5 0. 964 0.1272 0~10, 500
1. 094 0. 0570 500~10, 000
C 0.918 0.1068 0~10, 000
0. 826 0. 1046 0~11, 000
D 0. 632 0. 400 1, 000~10, 000
0. 555 0.811 10, 000~10, 000
0. 788 0.0928 0~11, 000
E 0. 565 0. 433 1, 000~10, 000
0. 415 1. 732 10, 000~10, 000
0. 784 0. 0621 0~11, 000
F 0.526 0. 370 I, 000~10, 000
0. 323 2. 41 10, 000~10, 000
0. 794 0. 0373 0~11, 000
o 0. 637 0.1105 1, 000~12, 000
0. 431 0.529 2, 000~10, 000
0. 222 3.62 10, 000~10, 000
% BEEBEPRERE =271

775




X P 1S3 ERr 6 .,/ 7 5% (2017.12. 20 fiR)

O S8 EAT (2018. 9. 12 AR

BIRIFEF 388 2 54

e

VIEX Y, SRR L0 BT ANRE LTELEEIC
BWT, PREEEORBEMEN B DD Z & iFRneE
A5,

€2

F3AN0K PHUSTA—H 0 2%

TABLE 2. SUMMARY OF RECOMMENDATIONS FOR INTERIM CHANGES IN THE WORKBOOK VALUES
OF THE DISPERSION PARAMETERS oy AND o,

For crosswind spread o7, irrespective of the terrain roughness, release height and sampling duration up to

up to about 1 hour, use the formula®
oy /x = a,f(x), o, in radfans

with ra' the best available estimate of the standard deviation of the wind direction fluctuation for the
sarpling time of interest and for the neight at which u is specified, and with values of f(x) as follows:

k) 0.1 02 04 1 2 4 10 >0
172
fx) 0.8 0.7 0.5 0.6 0.5 0.4 0.33 0.3300/x)"

2 2
For x > 20 km add to the square of the o7 as obtained above the quantity 0.03a8 x and take the square root
to give the total u;. with 20 the total change of mean wind direction over the depth of the plume. J

—
For vertical spread L for any sampling time for a surface release, and say >10 min for an elevated release i
(see Section 2), use the existing Workbook curves with adjustment or constraint as follows:
(a) For terrain with z  different from 3 cm apply factors based on F. B. Smith's nomogram (Ref. § or
Ref. 6, p 377)
(b) To allow for ‘urban heating' adopt a stability category one-half category more unstable than that
prescribed in the normal way in the Workbook
(c) For evaluating the concentration at the surface from a surface release, consider estimates of the
effective mixed depth h' at the mid-time of sampling, recognizing especially its growth from
very small values on stable nights, and then adopt either o; as given by the curves, or 0.8n',

shich deth il r PPN PP PN S 1)

2 2
(1) For buoyant plumes, increase the o7 obtained from the curves by adding &H /10 where aH is the
estimated plume rise.

*, f see Notes on Table 2

% Atmospheric dispersion parameters in gaussian plume modeling Part I1I
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