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Industrial Gas Micro Cryogenic Liquid Tank

Installation & Operation Manual
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Do not attempt to use or maintain these units until you read and understand these instrudions. Do not pemi
untrained persons to use or maintainthis equipment. If you do not undestand these instrudtions, contact your supplie

far additional information.
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1. WARNING Zx

The following safety precautions are for your protection. Before installing, operating, or maintaining this unit
read and follow all safety precautions in this section and in the reference publications.  Failure to observe all
safety precautions can result in property damage. personal mjury, or possibly death.  Itis the responsibility of
the purchaser ofthis equipment to adequately wam the user of the precautions and safe practices for the use of
this equipment and the cryogenic fluid stored init.

THEATEHMEEEITERRIP - 7%  RERERIPTRE 28 BRRHETEETUREXTH
hEE T 2 A - T EEE M 2 BRI MR AT T B R =Rk, A S5 HIRIHTE T - %
I E ML RSN e R S SRR A AR R i & RE P R RIS R AE -

CAUTION: When installing field fabricated piping, make certain a suitable safety valve is installed in each

section of piping hbetween shut-off valves.
HE: HMBELREELEN WEEE IR BNETES FEESENTEE-

1.1 Safety Precautions for Liquid Oxygen HFEa b2t

Oxygenis a coloress, odorless, and tasteless gas . Approximately one-fifth of nonmal air is oxygen. Oxygen can
be condensed nto a liquid at the low tenperatire of 297 degrees below zero Fahrenheit (-183°C) under normal
atmospheric pressure. As a liquid, oxygen is pale blue in color. Oxygen is non-flanmmatble; however it vigorously
accelerates the buming of combustible materials.

FSEAR AR EEMSE-ESPANAT 2 —EZES -EHERSE BT ERET 297 E(-183°C)
HIERT - ESAIL B ERAE S - TERFERET . E2REEMN. ESEFRME . Hie et
HERTI A -

Keep Combustibles Away from Oxygen and Eliminate Ignition Sources

SRR A S AR AR

Marry substances that do not normally bum in air require only a slight spark or moderate heat to set them aflame in
the presence of concentrated oxygen.  Other substances, which are only moderately combustible in air, can bun
violently when a high percentage of oxvgen is present.

BEATSHAERANG . TSRERSFRE . RE A EHEEEMREH L EE{HRES-
Hemem. MEESHtEERRAE, TSRENESIMATRILRIZIAIME (B -

Do not pemmt smoking or open flame in any area where iquid oxygenis stored, handled, orused Keep all organic
materials and other flarmmable substances away from possible contact with liquid oxygen.  Some of the matenals
that can react violently with oxygen are oil, grease, kerosene, cloth, wood, paint, tat. and dirt that contains oil or
grease.  Under cerain conditions flanemable materials that have become permeated with liquid oxygen are impact
sensitive and can detonate if subjected to shock.

TEFRENTE AR E E AT RIS P2 IR & AN - EARENEN AR RE B ROEREER
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REFMIHENSE: T—EEHT . SEREREENRENNAAGEE,. B SR OHMIAH
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Keep Area and Exterior Surfaces Clean to Prevent Ignition {#3¥ EI&kS X s L iaEhE X

As normal mdustrial soot and dirt can constitute a combustion hazard all equipment surfaces must be kept very
clean. Do not place oxygen equipment on asphalt surfaces, or allow grease or oil deposits to remain onbenches or
concrete surfaces in the vicimity of the oxygen equipment. Use clearing agents. which will not leave organic
deposits, onthe cleaned surfaces. Equipment to be used in contact with iquid oxygen should be handled only with
clean gloves or hands washed clean of oil.

BEEHST. TIHES MRS SRS EMENRERE. MULLARERERENZEFEFE - T

ERnEmATEERRENRE, HARIHERES RIS ETEESREMEN T EasREL

FEL - FRAFEIETSEESINET LEEAINED - LAERESNFESRICEFEZINF

£ SHEEEMITRE -

Maintain Adequate Ventilation #1754 18 F,
Enclosed areas containing oxygen equipment should be ventilated to prevernt accumlations of oxvgen and thereby

mininize combustion hazards.

LRFERFEEESHENSDRGRAR, LETHLERSINE . MWie: L HEnE -

Extreme Cold - Cover Eyes and Exposed Skin 1825 — EfRES S0 H
Accidental contact of iquid oxygen or cold issumg gas with the skin or eves may cause a freezing injury similar to
frosthite. Handle the hquid so that it won't splash or spill.  Protect your eves and cowver the skin where the
possibility of cortact with the iquid, cold pipes and equipment, or the cold gas exists.  3afety goggles or a face
shield should be wom if liquid ejection or splashing may ocour or cold gas may issue forcefully from equipment.
Clean, insulated gloves that can be easily removed and long sleeves are reconmmended for amm protection.  Cuffless
trousers should be wom outside boots or over the shoes to shed spilled liquid.  If clothing should be splashed with
Liqud oxygen or otherwise saturated with the gas. air out the clothing mmmediately, removing it if possible.  Such
clothing will be highly flammmable and easily ignited while the concentrated oxygen remains, and should not be
considered safe for atleast 30 ninutes.
EHHERBEEAMEMIEEHNESRINSE  TRESH AN EERNRE R R - MERELUEET
EWEITSEL . RIPRE - HEFHSRE CYERREHIFE S SH RSN RES T NRE
EATHEE IR WA RS SRR R B IR ok - S AmEEhIPR A E P E S - #ETFH
HBEHERRETHFERIPHRFFE . LAFTHORERESEH FHEEMNE L™
Mﬁﬁﬂﬂ MR R AEMEE S EE B MERBHTER AL - B E 2R REE . B
SERERNESTEEN ., EATEESRSHRHEEEWaM, TENAED 30 SHETEn-

Replacement Parts Must be Suitable for Oxygen Service ® AEFESHHENES TRSES

Marry matenials, especially some non-metallic gaskets and seals, constitute a combustion hazard when in oxygen
service, although they may be acceptable for use with other cryogenic iquds. DMake no substitutions for
recommended spare parts.  Also, be sure all replacement parts are thoroughly "Cleaned For Oxygen Service" in
accordance with Conmpressed Gas Association (CGA) Pamphlet G-4.1 "Cleaning for Oxygen Service" or equivalent
industrial cleaning spedfications.

REHE HFHAE-LEEELENESE, RETRESA TSEMEGRRE—E£R, BE2EESR
EFETARE—#HEERER . M THENEATEHTEHEAEAR - HEEHSES1HbS(CeA)
SF G4 1Y ER T RESESHES "HEFIN TERNE . T L NR R AT ST EmAR &
HRTESERE" -
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Observe Safety Codes When Locating Oxygen Equipment IS A SR HHESTEENE

Before locating oxygen equipmernt. become thoroughly farmliar with National Fire Protection Association (NFPA)
Standard No. 30, "Bulk Oxygen Systams". The NFPA Standard covers the general principles reconmmended for the
nstallation o fbulk Oxvgen svstemns onindustrial and institutional conswmer prenuses.

EHBERSTEN. HEEAEZERNMESNFPAMFENE 0S5 “AEERESRA" - RERADEIR
ABETHENES T I ESHE FRERBAMERNATER S RENTE—#REN -

1.2 Safety Precautions for Liquid Nitrogen and Liquid Argon HTEESEas5tEsaEe
FRpiHiE

Nitrogen is an inert, coloress, odorless, and tasteless gas making up four-fifths of the air you breathe.  Liqud
nitrogen is obtained by cocling air until it becomes aliquid and then removing the oxygen. Liquid mitrogenis ata
temperatire of -320°F (-196°C) under nommal atmospheric pressure.

AEEFEEREZE GRWAHRMSE . #S5ETSHES ORI - BT S S EZEAEE
AEREESHAREEER - RERETETERXASET 320F @E(-196°C) -

NOTE:

Argon is an inert gas whose physical properties are very similar to those of Nitrogen. For handling of liquid
Argon, follow the safe practices described for the handling and use ofliquid Nitrogen.

¥: ENEPERYRSE SEMANAEYE Sk 3 TESDRE, EEN MRS ERESRNELERE
Wi -

Extreme Cold - Cover Eyes and Exposed Skin {85 —EffRESESEMEHE

Accidental cortact of iquid nitrogen or cold issuing gas with the skin or eyes may cause a freezing injury similar to
frosthite. Handle the Lquid so that it won't splash or spill.  Protect your eyes and cover the skin where the
possibility of cortact with the iquid, cold pipes and equipment, or the cold gas exists.  3afety goggles or a face
shield should be wom if iiquid ejection or splashing can occour or cold gas can issue forcefully from equipment.
Insulated gloves that can be easily removed and long sleeves are recommended for amm protection  Trousers
withowut cuffs should be wom outside boots or over the shoes to shed spilled liquid.

EEHHEREE MRS RHE SRS TRSR R MR BRIRE RS « BRI LB T #E
FEEMEASEL - RIPRE, HIEAESHE  $ERGE . BENEELSHAEMNEREST-
IR ETRER A 1A NSRS SR B P ERLE . SEAREMIPRESEmFES - #FE
FEHEENREETOFELRIPREPFE LAFTHOREFESTER T EmEEamelphL
W iEH D -

Keep Equipment Area Well Ventilated 33z & B3l B, 257

Although nitrogen 1s nontoxic and non-flammable, it can cause asphyxiation in a confined area without adequate
ventilation  Any atmosphere not containing enough oxygen for breathing can cause dizziness, unconsciousness, or
even death  Nitrogen, a colorless, odorless, and tasteless gas, carmot be detected by the hupman senses and will be
mhaled nonmally asif it were air.  Without adequate ventilation, the expanding nitrogen will displace the nonmal air
resulting in a non-life-supporting atmesphere.

(=}
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RERSEASMRRERSE, AME—1E2HESERANG . ESHESERER - #ATEEBE
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Dispose of Waste Liquid Nitrogen Safely 2 iMBEHER

Dispose of waste liquid nitrogen out-cf-doors where its cold temperatire carmot damage floors or driveways and
where it will evaporate rapidly. An outdoor pit filled with clean sand or gravel will evaporate liquid nitrogen safely
and quickly.

AR RIS B E R SR R N E H SRR R R A A B R A R TR A P M
05 SR T 2 RE N -

NOTE: Argonis an mert gas whose physical properfies are very similar to those of nitrogen.  For handling of
liquid argon, follow the safe practices described for the handling and use ofliquid nitrogen

H: S SEPEERSESEAERNEESE - 3 TESHLE, RERETHEERNSESTe
FEF B 1R IHEA -

1.3 Safety Precautions for Liquid Carbon Dioxide FlT8E e Z 2FapLTHiR

WARNING: CAREON DIOXIDE CAN CAUSE ASPHYXIATION AND DEATH IN CONFINED, POORLY
VENTILATED AREAS.

BiE: TRATHNZERN . —EEBEALSRERNET

COLD GAS CARBON DIOXIDE CAN CAUSE SEVERE FROSTBITE TO THE EYES OR SKIN. DO NOT
TOUCH FROSTED PIPES OR VALVES. IF ACCIDENTAL EXPOSURE TO THESE GASES OCCURS,
CONSULT A PHYSICIAN AT ONCE. IF A PHYSICIAN IS NOT READILY AVAILABLE, WARM THE
AREAS AFFECTED BY FROSTBITE WITH WATER. THAT IS NEAR BODY TEMPERATURE.

ESRTH RS SRR RENERNTER - T EERSNEERRE] - ML ENBET
BESHEY . SAEL - EEAELS, AEEFEIN BRI EMAHE -

Keep Equipment Area Well Ventilated. 123 & K1kl bR

Carbon dioxide affects the important acid-base balance in the body. Carbon dioxide is fonmed in nonmal
fimctioning within the body, but the body can tolerate increased amowts of carbon dioxide only in Limited
concertration.  This is recognized in OSHA standards where a Threshold Limit Value of 3,000 parts per nmllion by
volume (0.3 percent concentration) has been adopted  For safety. concenfrations abowve this level should not be
penmitted; increased concentrations can cause bodily hamm or death  Additionally, carbon dicxide can cause
asphyxiation by displacing oxygen resulting in dizziness, unconsciousness or death

—EABSHRAR M EENEETE - —SHBEEEAREANEEERETRETRAN B2 A0
S RVESREAREMP — SERE - TRERM T2 STEEF (0SHA) A+ IAERRERR
REERE CGREN 0% T (ZHEEE BSNE 500ppm- ARiETe. BEIFRESTENE
RENEHARSHARFERERT . mib AT _SABRKTES . AIRSHER. EfXE. XE
HEET -

Ten percent carbon dioxide n air can be endured for only a few mimites; twelve to fiffteen percent soon cause

unconsciousness; twenty five percent may cause death if exposure lasts for several howrs. Carbon dioxide carmot



CiyeGerv W AT F IR 3 &F TR A 5
SHANDONG CRYOSERV CRYOGENIC EQUIPMENT CO. ., LTD.
be detected by the human senses and will be inhaled like airr Catbon dioxide is heavier than air and will

acoummilate in low lying areas.  Carbon dioxide concentrations will be greater in these areas.  If adequate

ventilationis not provided, carbon dioxide may displace normal air withowt waning that a ife-depriving atmosphere
iz developing.

ATRTENBRERE 10% BESHEEEENLSM: “HEHBRTERR 2%E 1% REsEARERE
53 MRARRE SEEREA 2NAESHET LA EER AN - ARSHHZ 8T
EREMERE-H B ARG S BRHINEES—F B ARAET =S HE B Eah N 3.
BEZSREELA TEESARE EFEHASAER . SR a e RN EENE S,
MESRRSEALZEHPES-

COVEREYES AND SKIN. X

Ifreleazed to atmosphere, iqud carbon dioxide will tum to carbon dioxide snow.  Accidental contact of carbon
dioxide snow or cold gas with the eyes or skin may cause severe frosthite.  Handle liquid so that it will not vent or
spill.  Protect your eves with safety goggles or a face shield, and cover the skin to prevent cortact with snow or cold
gas, or with cold pipes and equipmernt. Protective gloves can be quickly and easily removed and long sleeves are
reconmmended for protection

BEMBASE . BE _EHEEESREATEARE . RESEEEMEM S ERSRE NS
BlH SR ER RS B AR R PR R A T ke, B PR IE A P S L RIPER
IE: HEZERBEESEM _FLES . E3SHEEESNERSRE - #ETFHETRRERTHAF
EWwPim. BETHP-

Therapid discharge ofliquid carbon dioxide through a line which is not electrically grounded will resultin a buldup
of static electricity. Contact with this electrical charge could be starfling and potertially dangerous to operating
personnel.  Suchlines should, therefore, be grounded before use.
Bi—FERRAEMELREFMEE SR, SRR nE - S Em TR R A RS
AEBTERIRBRE - EHITREE SR b A i -
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2INTRODUCTION 428

This marmal provides information for the operation and maintenance of industrial gas micro cryogenic liquid tank
cryogenic gas supply systems. These products store cryogenic iquid and dispense it as a warm pressimzed gas.
Additional product spedfications, flow diagram views, and importart dimensions are shown on the general

arrangement drawing provided in the appendix ofthis manual.

EFMAERRIENEPEN . Z5 TASHERNEER R EINE - 52 =R IETF R H 2 SR M
EEAGHIL - FFRAPHFEPRENSETEERATEMNER0E. GEE. MENEERT-

2.1 System Description Z2&5R8H

The Industrial Gas micro cryogenic iquid tanl consists of a cryogenic iquid vessel, piping, external vaporizer, and
extemal pressure bunlder.

TUSH MEELRFEMEERERFEESR . B AN LERIEESEM -

The vessel consists of a pressure vessel suspendedinside a jacket. The space between the pressure vessel and the
jacket is evacuated and insulated with a micro-fiberglass / ahumimum foil radiation shield. Both the inner pressire
vessel and vaonm jadket are constructed of type 330408 stainless steel.  All models are designed and constructed
in accordance with TSG 21-2016 « GB 130.1~130.4-2011 and GB/T 18442-2011.
EEEA—BAXEMANENETENN - EENTESXE ENT ML E T # R IBMIEIET £0EE
BHIPEEE - IENTESETEEZH 530408 2 TEERGBIRER - IR SAZ120E TSG 212016+ GB
150.1~150.4-2011 30 GB/T 184422011 Wit BhliE o

Piping circuits allow the vessel to vent, fill, pressurize, and provide pressurized gas.  Piping is type-304 and 3161
stainless steel. ‘Walves are brass orstainless steel.  Fittings are machined from forged brass and stainless steel.
EBGWEITESN . RE . NE, HFREENERSE- EHEM 304 230 3161 A HERE A - iF
MM ERRA - BFEERMIARERRS T HRRN-

Instnmmentation consists of a pressure gauge and a differential pressure gauge. The pressure gauge allows the
vessel pressure to be monitored  Accurate measwwement of the vessel cortents is provided by the differential

pressire gauge.

fEBREDRNEEELW - ENEFHEHENEREN - EERTATEA SR HERPONENE-

The Industrial Gas nacro cryogenic hquid tank system autornatically maintains pressure by

vaponzing cryogenic iquid i a controlled fashion  All energy for bulding pressure and vaponzing liquid is
provided by heat from ambient air.

TAbSEHRMEERE I e LB ERHES (LA ER R B E R B ED M AER = SRR i E
SRR RS -

2.2 Specifications 3HE

Spedfications is shown onthe Appendix M E &S WM R
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3.PIPING CIRCUITS E£E L

The following paragraphs desaibe the operation of the piping circuits ofthe system The desoiptions refer to the
main components of each circuit and are grouped by fimction Beference the piping schematic below and in the
general arangement drawing for the component designations.  These component and circuit descriptions should be
understood before attermpting operation

LT EENERE TERENEEREIEF - FHAS RS EENEETHH HHENESTE- 2ETE
HELTERNESTEESFSRTER - ETFERERLNERTH TS EEaIHE-

Figure 1: System Piping Schematic
H1i: RGEHESTEE



