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> 19.5% v/v {EXIE

N GHIRIRERE

(PITRR)
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BIRENTR

Room Water Capacity of Abs: Pr.essure Vplume o.f 985| Room volume of Oxygen conc. in the
Room Name / Number of . inside in container
No Volume Type of Gas leaked qas container container |25 p B9 A1 oxygen room due to leakage| Remarks
X e | EIEMETR SEXR . 9 BROKER BENESER | HiRENEEESR pE g
BEEZR/ RS (m3) container (Litre) ARRAEYLEE R (md) =
SR AR S KB (bara) (m®) -

Nitrogen cylinders were placed in the
room, all N2 in cylinder release should Low risk
be credible worst case RM3037 68 Nitrogen 1 40 121 4.84 13 19.5053% (R
ARUNRMEERERN, SRAER it
SEBNS ARIKER

= —#R 40 L B9 120 barg BYimiRE/SHR, EEPRENEIMEIIESIARTRZY 5 m3, BENSRATHET
68 m3, WILENX, |SRERNETF 19.5%
= NOIRBIEBN B ESEINEES I BN, NS 1 StBU B EEE, JeeRINEFENERE
 INOVRICEIR, HEAKEEURS, EZET 680 barg RIS, EABRAKEEL :
- RIRE, (L-He)  1:757
_OREREL (L-Ar) 1 847
~ Fk (S-CO,)  1:865
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FiRnETE (EREITR)

23 (B.3) — IIFiEitiFE (Non-choked / subsonic release)

W_g=C_d-S-p-\[(M/(ZRT)(2v/(y-1)) - (1 - (p_a/p)*((y-1)¥)) - (p_a/p)*(1/¥)] [kg/s]
B p_alp > (v 0)NVAY-1) BTFBEDHETFISHE — MRS TEE

23 (B.4) — EiR/HEiRii’E (Choked / sonic release)

W_g=C_ d-S-p-V[(yM)/(ZRT) (2/(y+1))M(y+1)(yv-1))] [kg/s]
EESEME: p_a/p< @Ay )NVAV-1) BITHED AT ISEE — B A FE (BhFse=1)

2% (B.5) — BPRFERE & SBREE
Q_g=W_g/p_g [m¥s] — HEREREREANFERSTRUARRE

FFSEX: W_glkg/s BREMRE] | C_d [REZREY, 0.5-0.75] | S [tFEETR, m?] | p [FFEXIES, Pa] | p_a BAERSIESD, Pa] | v [EEFALEL,

N2=1.4] | M [EE/R[R&, kg/mol, N2=0.028] | Z [[E48EF, IBESA=1] | R [RIARFEZL, 8.314 J/(mol-K)] | T [BXHEE, K] | p_g [RIAZE,
kg/m?] | Q_g [(AFRRE, m3/s]

ZJE: TNO Green BookAnnex B
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ESRE

Equation 1 — ISTERABRRKE C,
C,=021+[021n/((L/Vr)+n)=-0.21]x[1-er~t/m)]

Equation 2 — {KHJEIfF (long periods) RNESHAMKE C.
C.=(VWrx021xn)/(L+Vrxn)
(GE: C. UTlllE, EFTFFEME + BNETEA_LIT)

TEEN (Where:)
C, — IEEE t BREIRE (RO, 2010.21=21%)
C. — KHIE (#H) ERS&ERE, B long periods Z55
L — SNtRER, B mYh (IREXSTMMERE)  BIEAaVHHIQ_g
Vr — IT{BaFrBEZSAA, B m?
n — B/\9S%%, ACH (air changes per hour)
t — B8], BB /BT (h)
e — BHAFEE =272

m — BSEFEEL, m=Vr/(L+n-Vr), B{7/NES
BCGA GN11 Hazards of Oxygen-Deficient Atmospheres, British Compressed Gases Association

PSCI ¥ @PSClnitiative 23
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BCGA GN11 Calculatlon 2 — BIRE
Eia V=77.5 m?, ;RE=25°C, #]#4 0[1]=21%

ERPE (RIMERIEE 19.5% v/v)

20.0 1

* HIER S IRERLAGEEE

FAXBE (17-19.5% v/v)
- BRIEAZEXEEE
o FIEN IR

1754

15.0 1 « BUMEE:
- SRURE
gus BREE (< 17% v/v)
g - BRIEARZEXEER
I 100 - HIEREitk
W - BMNECE:
SRR .
7.5 FEIEH / IR
FELLEIH N FEIE]
301 . 4barg 3, 20ACH (Coo=18.45%)
— 9 barg i, 2ACH (Co0=5.59%)
19.5% OSHA B{E T fFRR{E
257 __ 18% BCGA HSM{E
. 16% RERA
<+ 6% BabEE
TS % imin smin _ 1omin omin___h n pt Ioh 24h

Bfia] (¥, MHEIE)

« HVAC fIAREXEEER (MNEXMANLEEE)

77.5 m3 FEEAE 10 mm SIS ERE: 4barg £/ & 20 ACH #25%%] vs 9barg [E/J & 2 ACH ¥aS /%4

PSCI ¥ @PSClnitiative
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IE&E?#I: (CHEF from CCPS)

77.5 m3 BBEIAAE 10 mm SISIREHRE:

Clear Inputs
SOURCE MODELS INPUT INFORMATION
Required Inputs are Shaded "Yellow"

STEP 1 - Select Type of Release \ Hole Size

STEP 2 - Enter Required Release Information

Input Units may be changed - Input Values in "blue” will be converted to appropriate equation units

Release Inputs: input Value  Input Umits ~ Equation Input  Equation Units

Hole Size, d 10 mm 0.01 m
Coefficient ¢ iypicaly Square Edged Fole) Rounded Nozzle 1 dimensionless
Heat Input Rate, g [ KWatt
Specified Rate poctad tolo | kg/sec
Size or Rele

Process Inputs: input Value  Input Units ~ Equation Input  Equation Units
Release Temperature, T 25 25 (o]
Release Pressure (gauge), Py - Py 9 bar 900 kPa gauge
Total Inventory (teave Biank for 1 hour feak) kg

STEP 3 - Enter Chemical Properties (or Select Chemical Name from Pic List)

Cas No.

Chemical Name \ Nitrogen | 7721379

Indoor Concentration versus Time
per Equation 13-32 during release

900000
800000

ESTIMATED VAPOR RELEASE RATE

Hole Size (equation 12-4):
V = 23 ¢4d? Py { [ (Pa/Po) - (PuPo)' ™™ Mw / T Y2 basedon 1.4
PyfPy= 0528  limited fo 0.528 hote: P
= ol 279 - (0528 11 714 28) /(298 151112 =

01.3 kPa

Specified Rate:
V= kgisec -or- Ib/min
1 hr Release = kg -or- Ib

Heat Input with Vaporization (equations 12-12 to 12-15):
V=q/AH, =(0)/(50)

10 Minute Release:
V= kalsec -or-
1 hr Release = kg -or-

V= kgisec -or- Ib/min
1hr Release = kg -0 - Ib
Equipment Rupture:

Release Duration =

700000
600000
500000
400000

Concentration (ppm)

300000
200000

100000 = Fstimate = = = Average

0 02 04 06
Time (hour)

038

1.0000 hr

Average Concenration (by summation of
time increments) =

700367.0 | ppm

Estimated Average Concentration using
Equation 13-32 at t = Release Duration / 2

7799525 | ppm

9barg [£/] & 2 ACH S )%

Clear Inputs

STEP 1 - Select Location, Type of Release, Concentration and Distance of Interest
Release Location (Assumed Qutdoor if Blank) Indoor
Type of Release Vapor
Use Averaging Time Correction for Flammable Release Blank will not correct for

flammable averaging time.

VAPOR DISPERSION INPUT INFORMATION
Required Inputs are Shaded "Yellow"

Input Units may be changed - Input Values in "blue" will be converted to appropriate equation units
Equation Input  Equation Units
Concentration of Interest ‘ 7.5 ‘ vol % 75000 ppm
Concentration of Interest for Hazard Analysis is typi e =ER-3orLCy

Outdoor Downwind Distance of Interest, X ‘ ‘ ‘ | m

Distance of Interest is typically to the property limit, to an unrestricted work area, or to an occupied building

Note that Concentration of Interest is Needed for Estimation of Exposure Duration for instantaneous Release

STEP 2 - Enter Chemical Properties (or Select Chemical Name from Pic List)
_— —— Cas No.

S Nitrogen 2 7727-379

Chemical Name

STEP 3 - Enter Process Information

Process Inputs: Input Value Input Units Equation Input  Equation Units
Airborne Rate, Q A 0.182 0.182 kg/sec
Airborne Temperature, T A 25 c 25 Cc
Total Release Quantity, Q* (Leave Blank ff‘ Unlimited) kg

Liquid or Two-Phase Release Velocity* (}/ashing Liquid) m/sec
Initial Fraction Vapor*, f, (Flashing Liq‘ufc.7 Only) Fraction
Vapor Pressure at Release Temp ‘ ‘ | kPa absolute
(Subcooled Liguid Only)

*Note that these inputs may not significantly change results
STEP 4 - Enter Equipment and Plant Layout Information

Equipment and Plant Layout Inputs: Input Value Input Units Equation Input  Equation Units
Diameter of Hole or Discharge Piping, d, ‘ ‘ | ‘ m

The hole size for vapor release estimate or diameter of relief system discharge piping. If blank, no jet mixing used.
Release Elevation, h (Blank assumed at Ground) ‘ | ‘ m
Release Direction (Assumed Horizontal if Blank)
Enclosed Process Area Volume, Vg, 1715 77.5 cum
Enclosed Process Area Ventilation Rate 2 Air Changes/H umed 1 if Blank)

PSCI

BingEfrhkiEZR: chef-calculation xls, AfG FNEEHTHYexcel3t4:
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MBS ERE

BT 21— (BRI (SFERIEE 19.5% v/v)
s HVAC fiAZEXEEE (WNEXMUNZLRERE)
- e = S ES s

fBE5 2 — XS (17-19.5% v/v)
D T Tamenmexess
. SRSt
. EONER:
SRR

B3 —aXiE (< 17% v/v)
s BR{EALZEXEERE
s HIEREIT
. EWMECE:
SRR
ElEIE# / ISR
FELEHNFE (8]

EEREEXEITE

PSCI

Severity

==

Likelihood TJ &gk

> 10! 10102 102°10° 10%10°

10°710° <1*10°®
(RARETRERE) | (RIUMRT)

10%10*

@@, s0x| @esn. 5| GEasre| 2% (SR TR
#) Bk %) HEBETRE) (PIBERE) )

B
h

A

at

5
4
3
2
1

&

= BIEHIF:

Bl ovarg £5 & 2 ACH SR% iER, &SR
BT 6 %, SRNET (S4) , WESHRATEEEF
R : Obarg EH & 2 ACH SRS R, SR
E 185 %, ERATEENHZGE (S3) , KEHR
ATBSHEF

XS FEBE N E
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AR R B ESIPFER

R E BRSNS TR BRI BRI NS 2 FeRTHEhE -

- EREERAC RUEERSIAERAIRER, 8% PSVRZ2i® B,
/\IUJ’YEH;T'%VE , DERYHERY, NAEBBXEFA NrHRE

= 13 BESINBCSIARIERE. SHAEEREEEI EERAEIE
J‘LE?&?%E!’J?E_LJ:'IEU (BT AY5SE))

» BE: BRSARESERIEESFRRIPXE, SRERIERNER, BB
EEMEINENEEIN, FEHNEERTRE; SEWE; SR

e INMERRE, eSS AT EAERE, ATVRIEEREN
XABHTGEL; EEIE N E

- [RBER: BERBERSHN ZAETEAR (MBRERES )

s IREXREERMXE: IVOXEXBRRNSAREREE, BEEXIR
%, FEtREHELULI

PSCI ¥ @PSClnitiative 28



AR ZERSIPE

- BEEEED: REGENEE/ED, 904 barg B 1 barg (SEIREFEAEN)

- RERBARDER: FJRERD

FhnE, RET 10mm @ 5 mm £, timREm/s 1/4

- ErFEEEERR RKIHEETRESHRASINEE (EEEXEXE)

HER - 2 barg

2 barg IHEEEEL:

[

X TR (HOE)

J [ > ERM + 5 mm BAHEAE

I [ > JRERE + 3 mm AR

)

FEEA | 50m? 10 ACH FEEe | 50m? 10ACH BlElc | 50m? 10 ACH

.

10.5%

@ 0. RE

TIEERY S (BDEE HVACIETT)
EEHiEs barg AE, ARG

J

19%

B 0, iRE

B ((BAKETRERE)
T smm JFHE: T 1/10

\

>20%

875 0. IRE

HVACIEfTTEZLME
SRR 3mm TR e T 1/30

J

.

J

PSCI
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Tz

G bl ey S 2y R | Sy S22 N =i
" kit FEEEAEERNER, ERIRITAEERIYENE ETRENX],

* XNE: BEFEARNERAT, BEfv), FTEFRIIACHIR=UREGHA, WHEEIRA (> 700
m3) , 6 ACH BUHRSBEREKERD HY AR IHIMEIRE K

= B3t NEXWFARERE—ZEEE, MEREIUARABHAREE, FRIXLEERIIRE

= [EXUR / [£E & FSEE] & IRE;, XFUEH B FSRE] & IRE, BXEESRERL
Bt (WfE%R) | BXARFFAREIRE ITPM 4R

Minimum of
Upstream Oxvaen Time to Time to
Atmospheric | Atmospheric Ventilation | Gas Supply Leak Path Regulator / Leakage xygen reach 19.5
. . . . . P . E Concentration reach 17%
S. No. Scenario Temperature Pressure |Asphyxiant Gas| Running Pressure Failure Type Diameter Orifice Size/ | Time (t) after time t % 17% E9FhA Remarks
BRES £k HERE HEED 2ERHK Status | SAHNED KBER  HREERER  PipeSize st SRS ] stRUS g k| 195 :0E] Wil pEct =2
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/g ERNRT =) (min) | (Min)
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. L . VERY HIGH risk if the
1-1 ?fg,'_%‘ﬁﬁ‘i &Zﬁ?}fﬁk E\g};t";tllﬂo')‘ OFF) 1 250 10 Argon OFF 20 F'e"k'ﬁfa:zose 5 5.0 150 135 152 | 432 |entilation is off
FERRREMR BREA T ARES XS
. I . Cannot | Cannot [LOW risk if general
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TEREL LU = BEIAE) | 88 |BHBRFBETHERR
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