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AIP Japan RJSN-AD2-24.13 Q‘: ':gpa" - RJOC-AD2-24.15
NIGATA N P S e _ "
(i FH Z2 P~ A 55— S8 AT D e - K 80km)
INSTRUMENT APPROACH CHART INSTRUMENT APPROACH CHART
RJSN / NIGATA RNAV(GNSS) RWY 10 RJAA-AD2-24.31 Nip Japan BJOC / ZUMO 10C Z RWY25
NIGATA APP 1. DME/DME not authorized,|  NIIGATA TOWER RADAR AVBL MIEOGALE Loc ZUMO RADIO ’
2. RADAR service required. 120.1-1254 111.7 IXZ = s RADAR AVBL
121.4-2612 S required. 118.0- 1262 ATIS 128.45 INSTRUMENT APPROACH CHART 958.2 — 317.8 LOC-DME CH- 54X 122.7 - 126.2
i RJAA / NARITA INTL VOR RWY34R [ EREC EOIUNEED J
TOKKY 380352.03N TOKYO APP d?é(gSOH\’SEWDME NARITA TOWER RADAR AVBL VOR
(AF) 1385527416 124.4 - 127.7 GreoTx e 118.35-122.7-126.2 ATIS 12825 \
AYUTO  375315.49N 1 1258 35'48°51°N/140'22 18°E 236.8-121.85G - \ D22.0 XZ
% (IAF)  1384514.53E Z +* MHA 4000
) 51 ) MAX 230KIAS
i e, T o ol
MISA 25NM 158 148} VORDME \ AT 10k
If?;m" 1338580&75’523:: R ; ' / ll'iﬁwo 3 150 NaKyct)
YUJUN  375738.50N CH-SIX === D16.2 X7
(FAF)  1385925.905 / 3525 02N/
MAPt  375724.64N = MIHO AD
e . 1073
INAHO  380947.1IN 1562 =)
(MAHF) 1397217.05E MHA 3000
MAX 210KIAS
. 1499 ) - |
MHA 3000 | re
/ MAX 230KIAS D HKE VOR/DME | 1759 - A ~’,,g”l‘vf‘\ljt |
180 % | r & D1.5 IXZ |
I S | { W s / 1552
1187 & . | 3, 5 . 1348/ e
£ \ & : 1 s B 1345 /
2864 - INAHO B, D27.0/ = - MAX 230KIAS | 1201 oy
{MAHF) HKE &
(31961 - | %, \
. I 1834 S JAFCA(FAF) : 352747.56N/1325933.32E /
{RRRCIVNAY NA below -10°C]_25mwato _T.‘, I R [ - MHA 5000 i T - Moz MAPt | 2
| NM To Next Fix [Far |2 | 3 MAPt : \ 7 A | 2
ALT (3.0° APCH Path]__| 1671 | 1352 | 1034 | 715 -~ MAX 230KIAS S%HSNEJE A i LALT {3.0° APCH Path) 317_|
—ATE I =) it XZE
i KOpoW [NAHO MISSED APPROACH G o et g an apwoach 1 VAL e MBISED AEEROACH
o e | Turn left climb to 3C00FT to CROWN(FAF) : 353943 73\/1402853.00E £ e - Cllmbvo.n HDG?47 to LAFCA
i INAHO on track 031" and hold. NM 1o HKE [maPt | 4 [ 5 | 6 [ 7 | 8 | 9 | 10 | FaF | 1600FT, tum right direct to DE 1 E
Contact NIIGATA APP. ALT (3.0 APCHPath) | - | 836 | 1154 | 1473 | 1791 | 2109 | 2428 | 2746 | 2026 | XZE VOR/DME and hold H !
- at 3000FT. ; S H
. H 3 MAPt VDP v H !
A { (For using VORTAC) MISSED APPROACH P CRQWN Contact ZZUMO RADIO. 39 /X__/ :
2 -%%ﬂ’_‘_,_--- Turn left climb to 3000FT via Tum right, climb to BOOOFT via waRL . 6000 (FAF) onac - ) ol oL o0,
S ch “%?gﬁ:;‘gpa"“ hold. HKE R111 to CVC VORTAC, i g 2926 Timing not suthorized for defiing the - (u9g) | @399 i
1o . MDA | A antac: ) : via CVC R092 to ABBOT and e APL MDA i A
il i hold, ! a8 . DME to IXZ 1215 19 6.5 101/ 162
L 100 | 50 1.7 0.9 134 e - TOKYO i 336 NM to THR 003 06 5.3 9.0 150
e THR elev. 29 AD elev. 5 ontact TOKYQ APP. 5\ V9P/" Missed APCH climb gradient MNM 5.0%
L1ONM = i 19km AVANAV | LNAV CIRCLING . : MINIMA THR elev. 15 ADekv. 6
) CcMV MDA(H) cMv MDA(H) VIS “Timing not authorized for defining the MAPL : i MDA ; CIRCLING P ON
A 1400 1400 DME to HKE 20 a7 10.6 CAT -
B 1500 500 ] /10 (705) ' 1600 MM to THE o 1 B MDAH) CMV MDAH VIS
a2 2! | sexy —-
G| 880(601) —&ma-| 630 (625) (—&ms e 5400 MINIMA THR elev. 141 AD elev, 135 i i 390 (384)
D 1800 1800 3200 car CIRCLING I NEEE RS B 800 | 260 (454) 1600
AVA/ N 970 (9@ 0%/ |
MDA(H) MY MDA(H) VIS ZEHEN D CD%EE 5 270 (264) 560 (354) | 2400
1000 . =1 T
; 1600 21. 2nm= 39km D 1200 | 630 (624) | 3200
-—— —| 700 (565) 1200 | 730 (595) 5400 Jicling 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) 17111111 D 1600 3200
Civil Aviation Bureau Japan (EFF:27 APR 2017) 30/3/17
fpr H#EVE STy SRR
% 1 BT 22 P 0D fe RS [ i1
Civil Aviation Bureau,Japan (EFF:17 OCT 2013) 19/9M13
S oY = il Nl
=% ZE HE D foe R BfEAS ittt i A1 P Xbm
Hi: ATP

(Hi#h - ATP-JAPAN, [E A5 mEmiZE)m, Fak 25 4 3 H)

2316




IR 7138 BT 6./ 7 57

(2017.12. 20 hiR)

WS s EE T (2018.9. 12 iR

BRI 3BT 2 54

e
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RJAH-AD2-24.15

FT D BB : 9 36km)

AIP Japan
HYAKURI

INSTRUMENT APPROACH CHART

RJAH / HYAKURI

HYAKURI APP ILS - LOC"

ILSY or LOCY RWYO03R

HYAKURI TWR

120.1 - 123.875 1098 1Y - 118025 1282 RADAR AVEL
305.7 - 362.3 ILS-DME CH-30X 119.5G - 275.8G
EQPT REQUIRED
VAR 7W (2008 _7\'_ o [
MSA 25hM ey T EMERG SAFE ALT 100NM 14400

CH-gax
. SE1U1INA0 2449 E

|
| 2674

KA%\:IMIGALIRA 20 67741y
N\ (e

FAF : 360555 40N/1402243.84E

Yo

a1

T

MAPYLOG)
\ EA‘{JIH};DO} IHY

MISSED APPROACH HuC

Climb on HDG027" to 600FT,

turn right climb to 3000FT

via HUC R070, via HUC 26.0DME
clockwise ARC (HUC R020, 0’[0
via HUC 26.0DME ‘—-’_
counterclockwise ARC whenr‘
specified by ATC) to TAIYO
and hold. s002E0G
Contact HYAKURI APP. 2

| woa

768

A

LT

0

ITAKO!

ITAKO
F RicsD15.0 (1AF)
1y RIS

TAIYO
% R080/D26.0 HUC
,26&"\|

80
D32.0 HUG

I ITAKQ(IAF)
? R105/D30.0 HUC

IAF}
R105/D30.0 HUC

MHA 3000

MHA 5000

AIP Japan
MIHO

RJOH-AD2-24.21

Timing not authorlzed for deining thaMAPE sasd oot i
DME to HY 07 14 )
NM 1o THR 005 12 45 7.5 |
MINIMA THR elev. 107 AD elev. 107 - \
CAT 1 Loc CIRCLING %kﬁgéﬂgﬂﬁ Hi]"ﬁ
CAT DA(H) I E‘mf MDA(H) EW MDA(H) VIS ZEHET) & D PERAE
30nm= 56km
: 0 580 (473) 1600
— 307 (2 7 4 7. 1
<1 307 (200) | 750 | 480 (373) | 1000 5400
o | 1400 | 660 (553) | 3200
Civil Aviation Bureau,Japan (EFF:5 APR 2012) 81312

HEL: AT P

INSTRUMENT APPROACH CHART

RJOH/ MIHO IS 7 or10C 7Z RWY25
MIHO APP L3100 MHO TWR
120.1 - 125.4 10800 IV o 236.8 - 126.2
258.2 - 317.8 TS-DME CH26Y 275.8G
serRequRED
FrypRY \ e
£
- —K—‘_\\
\\GANA(]F] O
D150 N5\
- i
- ~, g
1080, e e c < ﬁ%
- * FAE 5‘\; '%‘a
/1750 o MAPwoc) D6.1 s 29.0
[ D06V X570 — S\ OVVE(]
‘ Ul — v AHA 6000 Y gg5m-
- }
I [MHR @000 Doionv] . 128 «égx | . 275"
MARZS0RIAS o o et A 7 i/ /
Pe - ) \,‘ MATSUE 1§ .; «é’: /
L H&q_a\ \ CIrY \‘ﬂJ_ ’,é’ Y, 2970
-7 GADNA b YONAGO  / YVE|
I D15.0 YV \, CITY V 1085,
P R \ 2 ,ag:,’
" 5 e hd o
VORMIME L 614] FRAYOMAD)
e - R109/
A~ ) D23.0YVE
(
x,,f@""n‘g;;{{m 20l | FAF: 553230 28N/1332138 45E€
NM o IYV ‘ MAPt 3 | 4 ‘ 5 | FAF
ALT (3.0° APCH Path) - 970 1289 | 1607 1‘;(;(__’)
MISSED APPROACH YVE m (Hf:\q
Climb on HDE251" t 500FT, tum left Roaw o
HDGO31" to intercept and proceed YVE Y‘ﬁ:
via YVE RO76 to 3000FT, tum lefi, 8000 5000
direct to YVE VOR/DME within YVE V:)\
VDP 7000 |
ConeMED AFP sy oy
Jontact ) APP. T Y 2000 N
Timing not authorized for defining the MAPE o "*-rz‘ | MDA | il
DMEW YV —— 06 1.0 *
Nl to THR 0 04 08
Missed APCH climh gradient MNM 3 0%
MINIMA THR elev. 20 ADelev. 13 :I
b S ety
CAT 1 10c CIRCLING SN BEAT BRI
CAT
RVR/ DA RVR/ 1D 3
DAH MV MDA(H) CMV MDAH VIS
A 900 | 460 (447)
N 1600
—— 220(200) | 750 | 350 (337) 1000 | 470 (457)
[ 2400
D 1400 | 570 (557) | 3200
MINIMA with Missed APCH climb gradient of 2.5% aw notestablished.

Civil Aviation Bureau,Japan (EFF:31 MAR 2016)

2l K22 0D fg KBRS A

4/2116

I PLYghre
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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
PWR
Non-LOCAP
=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
BWR
Non-LOCAL
=1, <15 gpm 1 313.36 0.002 0.0032 0.0151
=15 gpm 9 313.36 0.0150 0.0287 0.0501
LoCA®
500 to 5000 gpm 0 313.36 o 0.0007 0.0096
> 5000 gpm o 313.36 o 0.0007 0.0096

a. Point estimate b = N/TIfN > 03I N = 0.0 = x g a0 /21
b, Non-LOCA systems are those systems thas 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 k%)

APPENDIX F
FAILURE RATE ESTIMATION METHODS

METHODS USED
This appendix shows the methods used to esti-  x2 xz(Iz).\n pp—

‘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 ® Kan@N +2) F4)
The genesal methods for estimating rates on & yearly 20 .
basis and on a transient busis are where
N xib) = the chi-square variate at cumula-
Myearly) = = 1) tive probability “a”, with "'
T degrees of freedom.
In these equations, c s the fraction left out of the
N intervals, For example, with 90% confidence lim-
Mtransient) = & P2 i, ais 0.10, a/2 is 0.05, and upper limit uses the
95th percentile.
17 D, the number of transients, is small, then the
where Poisson approximation of the binomial distribu-
tion is not adequate, and 100(1 - )% confidence
) limits for the transient failure rate are
A = estimated failure rate
N = number of reported pipe failures s MRy o
D-N+1+NF,

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, therefore, that the
resulting data can be represented by a Poisson process.
gt N 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
es are

2,2N) Xun@N
S Sheary) s St

(F3)

and

(N +

S TNT (NI (F5)
where

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

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

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

As before, for 0% confidence limits, the 0.05 and
0.95 quantities are used (a = 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 (F-3), (R4), and (F-5)
are not defined in cases where no failures are observed
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F2.

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

roMaNED )

Xsgl2N + 1) -
LZD . 7

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

. (F-8)

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 ihe upper bound from Equation (F-3),
Tor transients, Equation (F-7) is used with the
upper bound from Equation (F4) and
FEquation {F-8) is used with Equation (F-5). Equa-
tions (F-6)and (F-7) are applicable to events occur-
ring according 1o 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 (F-6) through (F-8) can
be obtained in two ways. The firt is to consider shrink-
ing the confidence intervals of Equations (F-3), (F4),
and (F-5) o the case where o = 1.00 and both a/2
and | - a/2are 0.5. Becanse of the differing degrees of
freedom, the intervals dor not shrink to a single point.
The equations use an average for the differing degrees.
of freedom. Because the estimates use SCth percentikes,
they are related to medins.

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

(e,) = (N + 142, 1/T). (F-9)

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 to be the median of the distribution
described by Equation (E-9). Using a similar rela-
tion between 3 and F distributions, Equation (F-8)
can be derived s the median of the posterior failure
rate distribution obtained in sampling from a bino-
mial distribution with a noninformative conjugate
prior distribution.

In summary, Equations (F-6), (F-7), and (F-§)
describe median-point est for the failure
rate. They can be used when N = 0, and are more
comservative in that case than the point estimates
given in Equations (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,

N A whenever no failures are observed
In estimating the above confidence limits, all
30 30.15/T components in the sample were assumed (o have
20 20.15/T exactly the same true failure rate. No effort was
10 10.15/T made to account for possible variations arising
s SI5/T from the mixture of populations having differcnt
2 2.18T truc failure rates. For further discussion of the
1 L19/T assumptions and limitations of these confidence
[ 0.23/T limits, scc References F-2 through F-6.
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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/L]*

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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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 ZEE[kcal/L]
FEER 9338kecal/L (39. IMJ/L)
W ZE K 8765kcal/L (36. TMJ/L)

JEw = SER AR
= /
________ >
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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% 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 2 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>TRAETDHBEN ADOKRKILH

VRN DN RET D45 0 A DREE, REIE
BAEZE LY YA N—LETAOIEHEAE A
TRHET %,

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, FTiR#AoktRomS H &Rl
DEE 7 12BN T H=2=0, Y=0 & L CHu.0dh
RRNBREZFHET S, FHEHEREE 3.3.2-9 RIZ
FEH5,

% 3.3.2-6 & EEHOFERER

KT JEGE ulm/s]
FET R 1.1
BRI Z= 0% 65.6
% 18

c. KRIZE > TRAETDIHRHT ADRKKILEK
LRI RET 268580 A DEEX, KRILEES
BLA T AT N—LET I)VOILERE O CEHET 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, FLITKRDIZFHMR SR A 2 DFEA R KOS
KIMARICHEBFETANEET HEHE L, LUFRT T A
TN—LETTNVOPERAAE VT, AAKEA D DOZER I
BENDIAEBIHAORELZFET D, 2B, SIKWMART
DZEKFOWRENL, Tk otaoEmS 1 &R s
& ZIZBWT H=2=0, Y=0 & L CHuLEl ER R E 2 35
T 5, FHEEREZH 3.3 2-9KRICELDD,
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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

JEREET V= A

: 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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e

DECHIL LT < R b IR LIZ < v, AR TIE, 4+
SIMAD ICHBAANRET L & LI2GAEORGE uln/s]
OHT, JEEMRS B/ E 72D RENRK E2D) K0t
LIZ S WRKRE B 2 R IG5, BUH & KRULEE O RBRIL
UToLBYTHY, K CIEEE 3.3.2-10 RITRT LB

D EGEITZ 6[m/s] AETHDZ EMBRALEIL C X

X D

L0, LB UL WRKELZEE D CHHMEZE1T 5,

% 3.3.2-9 £ HLHUEOFERE R

< KREEZERE REF D ERE A O
KIS FE AT HEEOE o ¢ [m] HEEUE o ;[m]
iy T D 6.6 3.8
FEIEE 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
Y B R A 2 D 17.7 9.5
7N PRI 22k D 10. 8 6.0
R A e D 1.2 6.2
/R A 2o D 8.9 5.0
fze R IC L ok b
EEAEOTEER DD D 8.9 5.0
6 BIFtgEh 2 v

03.3.2-10 # G, S ORI S R K D KRR

=g
B
e AftE (T) kw/m’ IR B (Q) kw/m’
JEGE (U) =
0.60>T| 0.30>T Q> 0.020>Q 0. 040
m/s T > 0. 60 0.15>T —
- =0. 30 =>0. 15| -0. 020 =>-0.040 >Q
u<z2 A A—B B D D G G
2<U<3 A—B B C D D E
3<U<4 B B—C c D D D E
4<U<6 (e CcC—D D D D D D
6<U C D D D 1) D D

DI BILE LT < F A b IEB LIZ< W, ARFHI I,
AR DNCHTEA ADREIET 5 & LISE O R uln/s]
OHT, IEBENRNE 0D RBERRKEZRD) LV
LIS WRRLEE & RINT 5, BUE & KERLEE OB
RIZUTO LB TH Y, AFHICIEE 3. 3. 2-10 IR

RV EET 6 n/sIAETHD Z EMBRRLEEIT C
XD &0, XVIHUIZ S WRERLEE D Tifli 21T

-

Do
% 3.3.2-9F JREEOFERE R
S A g | ShE A =4
AT FE—— FRETF T8 OYEHOE | $RTE 5 T O L
O\[m:l O'Zl:m]
TETSR D 6.7 3.9
TR ZE D 11.4 6.3
& D 5.7 3.4

#53.3.2-10 % JEUH, HEENOBEIGCRIZ X2 RRLERKE

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
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(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, BRI OB DA RN A DRRIE
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, EEIZIE, 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
PEIC AR D okE < BFAMFE (WD) Akl 4 8 A 12
H s - frzle) (e 7. 2] ISR ST
2t g i 4 5 PN 00 55 PR AR P S VRl - 2 BUH P
DB DEZ x5 E Iz, UTFTOXEZHNT, |
S B == N D AT HE T AP EEAY IDLH ORI #ET 5
R R[] 2 BFA 95 .

A AMIE (R x
WEE il s o

— PSR e—

#03.3.2-3 [ TPOREIEENOAET AREEE HEAR)

R
o1 5 A SR LIS S5 % 0 A D e

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

AGIMADICEB T D HEHBEN AOEEE, IDLHUAFTHD Z
& EERR LT,

S O AR E
[#115} 6/7)
kAl 6/7 1%,

FEA 5

Bl Lo 72720,

BN TEER 72
% i

4 Rl
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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¥ F@mAA) O34, Kiammas (B iz, kS (FEATA) ORER, KIiUEma (BAE
Z 7 s FREERT), %@%@yﬁ(%W%%T%%ﬁ d) , RECCEEY (WM T) |, OB RER A A
TR AT (HMRAK) FICLVREMTELZ 7 (M) FICXVRIMTE D &I, TRl
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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=)

H(I=1.6FI/3'XZ/J'u71 @)
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

5 3.4-3 X HRFIHERS SRR DIZET D
Azl AP R A OB

KRINZ & 2 CHAT 5 A 55 A D HRAIH =BT ARG R

PLECORELERD, HIWEETHD 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 FREET CHURBIE =S F & AhthaBEE RS

E— RIcB B2 5 L ATHETH D,
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bR e 52 DIEIRMETH Y, B 28 % H R
RAR ~DRAD T O ZE ST Do

PP FNEELA F DY,
(@) KEW L oRAETLAFIARAEREQ (N’ s) 25
HT %,
() K@ ZEHVT, KKFEOHEM FH S He 235
ROMEHPLOES LELLDAFuZRDD,
(c) KM ZHNT, MROICBITDHmI AREZRD
2. 8B, z=mRE, y=0,TD,

7543, Briges DY L AMWEOMMAEMET2 1L, UTO
LBV ThY, KSR PRI AT & MR L
T SOI®, Briggs OYFE LAlEa AT, PG
SOFERRAS LA LIS D MEERD D 2 LITRATH
e

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

. [
A& K

;.;':E_IEFE'ID . ihE-‘E

x o HERRERRE () , F o PERATZ T v 7 2 (nf/s?)

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

Ah : JPEEFREE ) (Ah<305m)

b. iHET =4

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

BT SR & 7 DR & KIGRDARNT] [ DAL E R
25 3. 4-4 XIT,  BERR BERE M ORIEL 7 Trl B 2 5 3. 4-3
R, mE S M ONERER 2 3. 4-5 BUTRT,
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H3.473 R AGRI & KIIR & DA

e oo ) ) =2 4 55 R o o il 48 25 4 45 R
Al ek £ a0 B2—18A WmERn 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 K KT 9 2 BERRIEREIE, e b PR TRYZR A &
72 % [ BAPRHE SUIOK B L — IR 2 A iRy (F
=15) ) OBERHEEZRMA L,

Fio, FARHEERKRER[ T2 2650, il
KPR 5 DOEREDR TS, B SBEW BRI E 72 D
7o, B2-19A % %I G125l 2 F2hii L 72
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e

() KRKIEERF DA RN A FEA B
503,474 RICHB ORBERE 2 v
AR kg 720 DA ADIEERIE, 45 SR HBH
SNTVDHAHE N T2 Y O AR /AR L Y AR
HZELlZXvRkdobnd, 1275, B EEYTZY DT
AFARTIEZ b o I E TRV IS, RFIEOBLED
ORZEREIREL D9 B, JTP—4 XVRSFHER D TET
A 1DBEZRET D,

H3.AA R MERHECET 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) A SR K SIRICEIS 57— 4

F3 A RICKRIBUCHT 57 —4, H3.46 RICH

BHARERET ST — S emd,

H3. 45K 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 AmAARERET 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 : :
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K@) £V, FKIIC K DI L5 E S i & Dff
RHBSLFELLRDbD L LTRMAES L, Sl
R A 3. 4T RISR T,

34T R FMER

ERIESE JGE (ms)
fiizEfg(F— 1 5) 5.9

Fo, BH UL 3. 4-8 IR T KEAEEHES
BREY, WFEZ G L CRRILBDIVEEED O
RNEBHL, 53.4-9 KA TR T A—F 2 H I
Ll

BT L IRB N T A — 203U L DIEH L B S
TR, MHES D KKDOBRIC L DIREIT D
FOVEBAEBETH L, 3 410 RITITHTA
T DB T IR DRZIR N7 A =2 £V Al e
20 EMA TR R L,

g

H3. 48K KRALEE 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
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BRIE T 3E 250

e

5 3.4-9 %K ¥EENT A —#  Pasquill-Gifford [Tl 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
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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

(o) FPAAES:
B TRAT B TR R N TOABEY
AR 3411 RICFT,

5 3.4-11 % MRS R

[ — - ) B 5 PTG A= (m)
Sl T KB o
(m,"s) a, o,
b o
S N o 22k S 5.0 1. 956 1. 344
B2—19A (F=15)
, - AR (ppm)
Al 41 AR K BHE (ppn
CcCO., CcCO SO NO.
o sk i e
wagman | A 7,883 116 3 15
B2—19A h
FETEE  IDLH® 40, 000 1, 200 100 20

¥ 30 IR X o TR R UMERT 2 BN o SR A B R 5 A D ik IR AV

ULDOFRERNS, 2 TOFHMIICK L IDLHIFTHY
PRBIE=EOEEM N BRI D 2 Lidel0 EFHE T
B

o, PREEBICAETADTALTL 2581, T

RHEOINRIY ANE T L, SRS SE IFHINT

PLEXY, AN KRICE D BERT ANRNBELTZSGEICE
WTC, R OJEFEMER B b D 2 B id 7w & EE
35,
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