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- Test pressure:

- DOT Service pressure:2400psi (1655 bar)|
4000psi (275.8 bar)™

4. Heat Treatment: 0 & T
Norris Standard Mechanical Properties:
- Tensiter2 105,000 psi (724 MPa)

[2. Material:

Chrome-Moly steel, (ALSIL 4130X)

- Elong: 2 20% <on 2 gouge)
- Flatteningig éxt without cracks
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ADCIaNy
B W | VOLUCTRIC (VATER) CAPACTTY (40287 L ( —— )
ESUHAEZ [ HYDRARIC TEST PRESSURE 24.5MPal 250 Wyiat)
. 537 T A LE ) NATHUM FLLING PRESSURE -- 14,7 MPa 150 igffad)
r TEE® [T VOGT [wrROX. 42 kgs { ——
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WB0.ul11 z
N = Axr o IR EW| I
W(A2)28414 7-13/26 Shasovod B Rl 1 TINER-
JRES K| Cr-Mo@| | SAE4130-§
“3 £ GANDY R QUATL)|MEiceCSY @ & (REMARKS.)
[] HIR "
N/mne Llei ;’;‘E‘ TAL, UBﬂEEI%ﬁﬁﬁ?i
: 700 E (83050 | 155k [l 20 | Vo SHIVARIHTSU XG0 B, LTU JPAN
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e FHBERR o p#EnUBENZSE e IS440019 |
O0TPDAOA021-
| REV., ECN - DESCRIP. DATE DRWN. | CHKD. |APP.
I I I
0.500"Min Choice of : .
ca2.7mm _Neck Ring Threads
gl s 0.224* MIN, / / = 3 1/8-11 UNS Thd.
|. S7nm) - 3 1/8-7 UNS Thd.
= 3147-11 UNS Thd.
| 3/4-14 NGT OR COMPARABLE
IR T
54 ¢ isq+  Note: Mox 0D £#5.28° (235.7mm)
(1372 mm) |
NORRIS CYLINDER COMPANY
DOCUMENT CONTROL
SPECIFICATION: DOT 3AA 2400 NON CONTROLLED
MODEL: 8BC300S COPY
1. Principal Elements: Manulfacture: P
- Min. water copacitys 103.4 lbs (47 kgd Hot bllet plerce Follomed by By [ WATLES
- Vater volune: 2868 In' (47 liter) | hot drawing.
- Approx. cyld. weight + 131 lbs (59.4kg)

D.0.T. Wall Stress Calculations:

S = PA3D? + 040702 - oy

§ = Maximum wall stress, psl
P = Test pressure, psl

D = Outside dianeter, inch
d = Inside dlameter, inch

S$=

s

2

13 ¢9.183
9183 -

+ 04 |73
733

69,835 psi ( 4815 MPa)

NORRIS CYLINDER COMPANY
P BOX 7686 LONGVIEW, TEXAS 75607

REFILLABLE SEAMLESS STEEL
GAS CYLINDER, MODEL 8BC300S

Required Mininun tensle: 69,835 = 104,231 psl (718.7 MPa) AL 1 kY Lt L)
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UNLESS OTHERWISE CALCULATED
2a INDUSTRIAL HIGH PRESSURE SEAMLESS STEEL CYLINDERS

ame of gas — C GZE-g3E%| s £Zaoso Goge lenght
| Woter capai e i ot (ZZ 10| M GO -3 70 %\ O 28e-Zde % -
:;w:; ::: = f’ ke | Sio ;5_- DFE % | Mo QIS5 -OZS5 % P
Working prezsus 228 L ST (#5e ved| P £ O %O * % | Fr r::
Tast pressurn BFFS 2S5/ (2¢T b repiscas armra. 1z s 71 o —
\Waight empty = T2 {5 (=57 k)| Repimcedt by crara - S
o N3O0 227 5570 .
. 5
TABLE 2. STANDARD ELASTIC EXPANSION AND K-FACTOR LIMITS 99TPDA04021-B

Nominal Dimensionst!
Nominal
Oxygen Service Test Outside KT
i IGC/DOT P i Length Factor - je
(Cu. Fr) Spee. (psi) (psi) (In.) n.) (x10-7) Limit (cc)
20 (5) SBAA 2015 3360 54 133 1.27 16.7
20 3AA 2015 3360 S5i4 13% 1.27 18.2
20 3AA 2015 3360 5% 14% 1.25 19.8
40 3A 2015 3360 614 1. 0 32.7
40 3AA 2015 3360 6% 18%% £:] 41.3
556 3A 2015 3360 5% 37 0 45
55 3AA 2015 3360 5% 32 0 57
55 3A 2015 3360 7 25 8 47
80 3A 2015 3360 7 323 1.27 63
80 3AA 2015 3360 7 32% 1.26 80
80 3A 2215 3700 T 30 1.27 58
80 3AA 2215 3700 Tha 30 1.27 73
110 3A 2015 3360 7 43 1.27 88
110 3A CR-MO™ 2015 3360 T 43 1.27 110
110 3AA 2015 3360 T 43 1.26 110
125 3A CR-MO® 2265 3775 T 43 1.27 110
125 3AA 2265 3775 T 43 1.26 110
150 3AA 2015 3360 T3 46% 1.24 133
200 3A 1800 3000 9 51 1.30 179
200 3A CR-MO*™ 1800 3000 9 51 1.30 225
200 3AA 1800 3000 9 51 1.30 225
200 3A 2000 3360 9 51 1.29 178
220 3A 2015 3360 9 51 1.29 178
220 3A CR-MO® 2015 3360 9 51 1.24 216
220 3. 2015 3360 9 51 1.24 216
250 3A CR-MO®3X9 2260 3775 9 51 1.30 227
250 3A CR-MOEx 2265 3775 9 51 1.30 227
250 3AA 2265 3775 9 51 1.24 216
250 3A 2400 4000 9 51 1.20 181
250 3A CR-MO 2400 4000 9 51 1.30 227
250 3AA 2400 4000 9 51 1.30 227
260 3AA 2400 4000 94 51 1.30 2386
300 3A CR-MO® 2400 4000 9% 55 1.30 257
300 3AA 2400 4000 94 55 1.27 251
400 3AA 2400 4000 0% 56 1.30 343
400 3AA 3500 58356 9% 51 1.30 229
400 B3AA 3600 6000 9L 51 1.30 230
435 3AA 10000 9lg 51 1.29 209
500 3AA 4500 7500 51 1.28 226
560 3AA 5000 3330 934 51 1.28 227
660 3AA 6000 10000 51 .28 226
800 3AA 7500 12500 51 1.28 224
NOTES: 1. Dimensions of cylinders and tubes are nominal figures and may vary slightly with various eylinder manufaczurers.
2. For data on cylinders no ted or for additional information, ccnwn:l. the original cylinder manufacturer.
3. Prior to 1948, the designation “3A A™ was not used to indicate eylinders made from alloy ale!ls and made to higher wall
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Sizes Steel High Pressure Cylinders

Outer Diameter [mm] Water Capaicty [I] Length [mm] Weight [kg]

B 83 1,00-1,34 200 - 340 15-18
N 90 1,00 - 2,00 235 - 420 16-26
100 1,45-5,00 285 - 785 2,3-54
102 2,10 - 4,70 355 -710 2,6-50
115 1,50 - 5,00 240 - 615 2,4-55
140 3,00 - 13,50 295-1.070 3,8-16,5
171 7,70 - 15,00 475 - 835 9,7-19,0
178 9,00 - 21,00 505-1.060 10,8-24,0
204 10,00 - 45,00 450-1.520 15,0-52,0
229 16,00 - 60,00 560 -1.780 22,0-95,0
267/270 25,00 - 92,00 665 -1.850 29,0 -105,0
280 33,00 - 70,00 700-1.400 36,0-75,0

3 Jﬁﬁ‘%ﬁ‘ﬁﬁf&l £y B E A

o P 3R SN B AR
EEY W23-14-RH-INT W23-RH CGA540 DIN9
02 * Yoke 2 * 5 | Yoke2 * 5 | R3/4-RH-EXT
= % f- g% |W22-14-RH-EXT W22-RH CGA320 DING
€02 i Yoke 1 *6 | Yoke 1 *6 |W21.8-RH-EXT
25 = W22RH/W26RH | CGA326 DIN8
N20 - Yoke 3 *5 | Yoke 3 *5 | 3/8-RH-EXT
51 2 345 | CNS10848-B5104 ﬁ,ﬁﬁﬁnﬁgfﬁw‘ CGA V1 DIN &
CNS1261-71001 | 1*&JIS B8246 EIGA
ﬁﬁjﬁ%ﬁ Yoke valve: pin-index type valve
CGA: %\[E&“E%{f%&?ﬂﬁu
DIN: fHlifsl 7 = fEavte
EIGA: YV F R
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99TPDA04021-B

COMPRESSED GAS ASSOCIATION, INC, CONNECTION NO. 540

.903-14NGO-RH-EXT 99TPDA04021-B
STANDARD CYLINDER VALVE OUTLET CONNECTION FOR
PRESSURES UP TO 3000 psig (20 680 kPa) FOR
Oxygen
WARNING — Do not use this thread for any other gas or for any gas mixiure

Mo odia of oy
of whw wih or
I.gmm = 1.5 ()
STANDOFF REF.  F
y CONTACT O REF. 0 463 (1181)
CLEARMCE REF. ¥ 0 (239)

VY SHm
WH’{‘:{:‘:‘L%
- —— - —

r’i/‘:_—--._ e
s, l_r
€&

]

-—T-ﬂ
N

COMPRESSED GAS ASSOCIATION, INC. CONNECTION NO. 320

.825-14NGO-RH-EXT (Flat Nipple)
STANDARD" CYLINDER VALVE OUTLET CONNECTION FOR
PRESSURES UP TO 3000 psig (20 680 kPa) FOR
Carbon Dioxide (R744)

SUNENT REE P 0B (LA

g NN
/////é’/ /; \\ I'Illillv-
=)

10

+ORIZESE T P
B-5



99TPDA04021-B

COMPRESSED GAS ASSOCIATION, ING, CONNECTION NO, 326

.825-14NGO-RH-EXT (Small Round Nipple) 99TPDA04021-8
STANDARD CYLINDER VALVE OUTLET CONNECTION FOR
PRESSURES UP TO 3000 psig (20 680 kPa) FOR
Nitrous Oxide (R744a)

LAV
Bt 3
1S |

11

99TPDA04021-B

END . Thanks
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PIC/S GMP ¥ {F %}

1. Site Master File------GMP4¥ 3
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4.Batch Packaging Instruction & Record
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99TPDA04021-C
Ch.P 6 (2007) EP 6 USP 32 JP 15 (2006)
U Tap [pse | 2k | w2 | 2% [ #az | 26 | #as
ID B Complies with the Assay Complies with the Assay | 1
CO?2 detector tube 2.GC
Production
s g > 99.0% tﬁéﬁﬁ 2 99.5% | Paramagnetic | > 99.0 % é—_?,;’?nﬁpﬁ 2 99.5%vol @’?j’;’ﬁﬁp’ﬁqﬂf&%{
rl VNV O2 | [EisgER] |VIVO2 | Analyser VVO2 | IR of 02.
- - ‘ip%ﬂky < 5ppm IR analyser < 0.001% | Detector
&) VIV VIV tube
S I i oy | Ranaser [ g Loy g
o Ho T <67 Electrolytic
k<l ppm VIV | hygrometer
/| Odor 2R I
# | By il P ] A
B | S | [P [BLEI TR
Chloride 5] RN
NES [l P Chloride
N, E GC
End User 2 ERE
¢ CO, £5ppm VIV, Detector Tubg = CO,, £ 300 ppm V/V, Detector Tube - H,O £ 67 ppm V/V, Detector Tube
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'PIC/S GMPREI 514.13 ¢ Bhasit fibf JifJF"f% B
(1).1}.&4#,3 LAz # AR (T )
). & 34 T4
3. A &R 2 ¢ Kimihingy iF ;

(4). # ffrplid ety 7 & SR PRRA

(B). 27 L RFEFF2 T2 2 Fehd &

(6). s 2 ZPPFUAROILZTA(FFRF);
(7) 'vqu ’
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SR AR AERE FBGPIE L4

6. G 1
2. EFARI P e Forip2 B g P (7 H47 &
FoOERERAFE o b4
1022 3§ (2 &S Exxxxxx) 4 & B4#
1 A& &pe
2.M3 2 & X102 wig K
3#%_@-@];&;}%5 1 teesseseessasccssasacnae

4, PIEE P BE ERE
D). v BRI r 2
(2). ¥ :00 dridiR R 4 A5
(3). 002 “BFRVAAR A5
(4). H20 e iRA 4 A5
(5). FdkR - L A5
(6). FirPEFEF By A5
(M. &% - L A5
(8). £ 2002 EEF WK J& %99% v/vra t
5, &% lp:j BRELARLILER
6. ,mgy ......
Rl 2 A edpCh.P F65 32
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- E A RE VE RS B EGMP T R 4

6. i TR
(2) &-E‘i L3O RE AT RG22 FL g R (F AR
wrIEAERFE o b4
1022 3§ (&S Hxxxxxx) 4 & B4#
1. & &pe
2.8z 2 K102 &gk
3#%_@-@];&;}%5 1 teesseseessasccssasannae

4, BIEEP P & RiEE
(D). & Comply with the Assay i+
(2). ¥ :00 IR analyser NMT 5 ppm v/v
(3). #% :C02 IR analyser NMT 300 ppm v/v
(4). H20 R £ 24 S NMT 67 ppm v/v
(5). %“E_(OZ) g RN A 1T R NLT 99.5 % v/v
5, &% lp:j BRELARLIAER
6. ,mgy ......

sl 3 R HEP R6K
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F A RE B s B OMPIE £ 3 i

6. il ETI TR
(). BFRET S e § TR EL 3 R (7R AR R R)
2HERERE - Bl
102472 (AERgExxxxx) &8 i B4%
1. 2 &
2.8z ¢ 1022 dpig
3#&@,&.};‘7}.#‘7"— S eeeiescsisisssaenaseces

4, BIEREP BlFED 2 L HE
Q). &% Comply with the Assay K1
CO2t ¢ 2002% %4
(2). &% :00 COt =g NMT 0. 001 % v/v
(3). #F:C02 CO2t& g NMT 0.03 % v/v
(4). Odor £5-# EF R
(5G). £ £002) TLFF W NLT 99.0 % v/v
R ARy EE SEN A Y
6 #%gy TS

(1) RIS 5 RHBUSP % 324
(2) Oxygen that is produced by the air-liquefaction process is exempt
from the requirements of the tests for Carbon dioxide and Carbon
monoxide.
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Place a sufficient quantity of ammonium chloride-ammonium hydroxide
solution, prepared by mixing equal volumes of water and ammonium
hydroxide and saturating with ammonium chloride at room temperature,
in a test apparatus composed of a calibrated 100-mL buret, provided with
atwo-way stopcock, a gas absorption pipet, and a leveling bulb, both of
suitable capacity and all suitability interconnected. Fill the gas absorption
pipet with metallic copper in the form of wire coils, wire mesh, or other
suitable configuration. Eliminate all gas bubbles from the liquid in the test
apparatus. Activate the test solution by performing two or three tests that
are not for record purpose. Fill the calibrated buret, all interconnecting
tubing, both stopcock openings, and the intake tube with liquid. Draw
100.0 mL of Oxygen into the buret by lowering the leveling bulb. Open the
stopcock to the absorption pipet, and force the Oxygen into the
absorption pipet by raising the leveling bulb. Agitate the pipet to provide
frequent and intimate contact of the liquid, gas, and copper. Continue
agitation until no further diminution in volume occurs. Draw the residual
gas back into the calibrated buret, and measure its volume: not more than
1.0 mL of gas remains.
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Assay (1) Apparatus — The apparatus is shown diagrammatically in the accompanying
figure. A is a 100-mL gas buret having a two-way stopcock a, b —c, d — e and e-f are
graduated in 0.1 mL, and ¢ —d is graduated in 2 mL. A is properly connected with a
leveling tube B by a thick rubber tube. Fill ammonium chloride-ammonium TS up to the
middle of A and B. Place in the absorption ball g of the gas pipette C a coil of copper
wire, not more than 2 mm in diameter, which extends to the uppermost portion of the
bulb, add 125 mL of ammonium chloride-ammonium TS, and stopper with a rubber
stopper i. Connect C with A using the thick rubber tube.
(2) Procedure — Open a, set B downward and draw the liquid in g to the stopper opening
a. Then close a. Open a to the intake tube h, and fill A and h with ammonium chloride-
ammonium TS by lifting B. Close a, connect h with a container of Oxygen, open a, set B
downward and measure accurately 100 mL of Oxygen. Open a toward C, and transfer
the Oxygen to g by lifting B. Close a, and rock C genetly for 5 minutes. Open a, draw the
residual gas back into A by setting B downward, and measure the volume of the residual
gas. Report the procedure until the volume of residual gas is constant, and designate this
as V (mL). With fresh ammonium chloride-ammonium TS in C, repeat the procedure at
least four times, and measure the volume of residual gas. Calculate V and the volume of
Oxygen used as the sample with reference to the gas at 200C and at 101.3 kPa.
Volume (mL) of oxygen (O2) = calculated volume of the sample (mL)
Calculated volume of V (mL)
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c: calibrated in 0.1 mL
d: calibrated in 2 mL
e: calibrated in 0.1 mL
f: calibrated in 0.1 mL |
The graduations are |
marked with red line.
b=f: =100 mL

f: gradu-
ation 100
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EP5164y O2L:ENYE  (Ph. Eur. Method 2.5.27)

Oxygen in gases is determined using a paramagnetic analyzer.

The principle of the method is based on the high paramagnetic
sensitivity of the oxygen molecule. Oxygen exerts a strong interaction on
magnetic fields, which is measured electronically, amplified and
converted to areading of oxygen concentration. The measurement of
oxygen concentration is dependent upon the pressure and temperature
and, if the analyzer is not automatically compensated for variations in
temperature and pressure, it must be calibrated immediately before use.

As the paramagnetic effect of oxygen is linear, the instrument must
have a suitable range with a readability of 0.1% or better.

Calibration of the instrument. Make the setting in the following manner.
Set the zero by passing nitrogen R1 through the instrument at a suitable
flow rate until a constant reading is obtained. It should be set to zero
according to the manufacturer’s instructions.

Set the appropriate limit by passing air (20.9% v/v O2) through the
instrument at a suitable flow rate until a constant reading is obtained. The
limit should be set to 20.9% v/v in accordance with the manufacturer’s
instructions.

Assay : Pass the gas to be examined through the instrument at a
constant flow rate until a suitable reading is obtained.
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USP 32 O, w3

Carbon dioxide —

Pass 1000 £ 50 mL through a carbon dioxide
detector tube at the rate specified for the tube: the
indicator change corresponds to not more than 0.03%.

Carbon monoxide —

Pass 1000 £ 50 mL through a carbon monoxide
detector tube at the rate specified for the tube: the
indicator change corresponds to not more than 0.001%.

[NOTE — The various detector tubes called for in the respective
tests are listed under Reagents in the section Reagents,
Indicators, and Solutions.]
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USP 32 O, @53

* Carbon Dioxide Detector Tube —

A fuse-sealed glass tube so designed that gas may be
passed through it. Contains suitable absorbing filters and
support media for the indicators hydrazine and crystal
violet.

Measuring range: 0.01 to 0.3 % V/V

[Note: Available from Draeger Safety, Inc.,
www.draeger.com, or from Gastec Corp.,
www.gastec.co.jp, distributed in the USA by
www.nextteq.com.]

44

FRIZEEE T )

C-22



99TPDA04021-C

99TPDA04021-C

USP 32 O, @3

* Carbon Monoxide Detector Tube —

A fuse-sealed glass tube so designed that gas may be
passed through it. Contains suitable absorbing filters and
support media for the indicators iodine pentoxide and
selenium dioxide and fuming sulfuric acid.

Measuring range: 5to 150 ppm

[Note: Available from Draeger Safety, Inc.,
www.draeger.com, or from Gastec Corp.,
www.gastec.co.jp, distributed in the USA by
www.nextteq.com.]
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EP 6 O2 User End TESTS

Carbon dioxide. Not more than 300 ppm V/V,
determined using a carbon dioxide detector tube (2.1.6).

Carbon monoxide. Not more than 5 ppm V/V,
determined using a carbon monoxide detector tube (2.1.6).

Water vapor. Not more than 67 ppm V/V, determined
using a water vapor detector tube (2.1.6).
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EP 51645 User End TESTS 147

Fig.' 2.6.1-1 Apparatus for Gas Detector tubes

1. gas supply 5. indicator tube

2. pressure regulator 6. indicator tube pump

3. needle valve 7. end open to atmosphere
4, “Y” piece

a7

99TPDA04021-C

(Ph. Eur. Method 2.1.6) Gas Detector Tubes (si7)

Carbon dioxide detector tube. Sealed glass tube containing
adsorbent filters and suitable supports for hydrazine and crystal
violet indicator. The minimum value indicated is 100 ppm with a
relative standard deviation of at most + 15%.

Carbon monoxide detector tube. Selected glass tube
containing adsorbent filters and suitable supports for di-iodine
pentoxide, selenium dioxide and fuming sulphuric acid indicators.
The minimum value indicated is 5 ppm or less, with a relative
standard deviation of at most £ 15%.

Water vapor detector tube. Selected glass tube containing
adsorbent filters and suitable supports for the magnesium
perchlorate indicator. The minimum value indicated is 67 ppm or
less, with a relative standard deviation of at most  20%.
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