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General

The Siphon 100 Tank operating manual is designed to
be used in conjunction with all vertical cryogenic storage
tanks with the Siphon 100 plumbing for pump operation
_. provided.by MVE, Inc. This manual contains Information
- regarding the safe operation and handiing of liquid nitro-
gen, argon, and oxygen with the Siphon 100 Tank. It
should be thoroughly read and understood by anyone
that operates the equipment, If thers are any questions
regarding the operation of the Siphon 100 Tank, contact
MVE'’s Technical Service division;

Claus Emmer

MVE, Inc.

407 Seventh St NW

New Prague, MN 66071

This manual is intended to provide the user with all
the necessary information needed to install, operate
and maintain the Siphon 100 Tank.

The schematics, piping iliustrations, and parts list.

shows a reference number for each component used
on the Siphon 100 Tank. The reference numbers may
refer to the same functional component between the
various models. The reference numbers will be used
throughout this manual to draw specific attention to a
component while describing it's function, operation, or
repair,

The safety requirements for operating the Siphon 100
Tank and handling and transporting cryogenic prod-
ucts are shown in sections 3. Use this safety section

as a “Safety Check-List" each time the equipment is

being used.

Section 4 discusses the general features of the tank
and the theory of operation.

Section 5 illustrates how to unload and install the
Siphon 100 Tank.

Section 6 gives a step by step procedure for the basic
installation of pumps.

Section 7 indicates how 1o aperate the Siphon 100 Tank.

Saction 8 and 9 describe the specific tank models cov-
ered by this manual. It has general information,
. technical specifications, plumbing schematics, and
. parts list. It should be reviewed first and referred to as
the rest of the manual is read.

| _ PREFACEI |

Terms

Throughout this manual safety precautions will be des-
ignated as follows:

WARNING ~ Description of a condition that
can result in personal injury or death.

CAUTION - Description of a condition that can
result in equipment or component damage.

NOTE ~ A statement that contains information that
Is important enough to emphasize or repeat.

Abbreviations

The following abbreviations and acronyms are used
throughout this manual:

CBM Center Back Mount Gauge

CGA Compressed Gas Association
FPT Female Pipe Thread

MPT Male Pipe Thread

MVE MVE, Inc.

NPT National Pipe Thread

NER Normal Evaporation Rate

NR Not Required

oDT Qutside Diameter Tube Size
PN Part Number

PPM Parts per Million

PSSl Pounds per Square Inch
PSIG Pounds per Square Inch (Gauge)
SCF Standard Cubic Feet

scm Standard Cubic Meters

SS Stainless Steel

PB Pressure Builder

Nm? Normal Cubic Meters
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General
The Siphon 100 Tank consists of a inner pressure vessel
encased within an outer carbon stee] vacuum shell. The
container operates under low-to-medium pressure, but Is

" protected from_overpressurization by use of a rupture disc
" . .and a safety relief valve. Safety relief devices are used to
protact the pressure vesse! and vacuum casing, sized and
selected in accordance with ASME and other standards
to include a dual relief valve and rupture disc system to
protect the pressure vessel, and a lift plate protects the
vacuum casing (outer vessel). The Siphon 100 Tanks are
designed and engineerad for safe, reliable operations, and
will provide many years of trauble-free operation. Strict
compliance with proper safety and handling practices is
necessary when using a Siphon 100 Tank, We recom-
mend that all our customers re-emphasize safety and

safe handling practices to all their amployées and cus-~

tomers. While every possible safety feature has been
designed into the units and safe operations are anticipated,
itis essential that every user of the Siphon 100 Tank care-
fully read all WARNINGS and CAUTIONS listed and
enumerated in this safety section sheet and contained in
the manual itself. Also read the information provided in
the safety bulletins for oxygen and inert gases. Periodic re-
view of this safety summary is recommended.

WARNING

in an oxygen enriched atmosphere, ﬂammable items
burn vigorously and could explade. Excess accumu-
lation of oxygen creates an oxygen enriched
atmosphere (defined by the Compressed Gas
Association as an oxygen concentration above 23%).
Certain items considered non-combustible In air may
burn rapldly in such an environment. Keep all organic
materials and other flammahle substances away from
possible contact with oxygen; particularly oil, grease,
kerosene, cloth, wood, paint, tar, coal, dust, and dirt
which may contain oil or grease. Do not permit smok-
ing or open flame in any area where oxygen is stored,
handled, or used. Failure to comply with this warning
may result in serious personal injury.

WARNING

Nitrogen and argon vapors in alr may dilute the con-
centration of oxygen necessary to support or
sustain life. Exposure to such an oxygen deficlent
atmosphere can lead to unconsclousness and seri-
ous injury, including death.

~ WARNING

- Before removing any parts of loosening fittings,
empty a cryogenic container of liquid contents and
release any vapor pressure In a safe manner.
External valves and fittings can become extremely

cold and may cause painful burns to personnel un-
less properly protected. Personnel must wear
protective gloves and eye protection whenever re-
moving parts or loosenlng fittings. Failure to do so

.may result in personal injury due to the extreme cold

and pressure in the tank.

WARNING

Accidental contact of liquid gases with skin or eyes
may cause a freezing injury simitar to a burn. Handle
liquid so that it will not splash or spill. Protect your
eyes and cover skin where the possibility of contact
with liquid, cold pipes and cold equipment, or cold gas
exists. Safety goggles or a face shield should be worn
if liquid ejection or splashing may occur or cold gas
may issue forcefully from equipment. Clean, insulated
gloves that can easlly be removed and long sleeves are
recommented for arm protection. Cutfiess trousers
should be wom over the shoes to shed spliled liquid.

WARNING

If clothing should be splashed with liquid oxygen it
will become highly flammable and easily ignited while
concentrated oxygen remalns. Such clothing must
be alred out immediately, removing the clothing if
possible, and should not be considered safe for at
least 30 minutes.

Caution

Use only replacement parts that are compatible with lig-
uld oxygen and have been cleaned for oxygen use. Do not
use regulators, fittings, hoses, etc., which have been pre-
viously used in a compressed air, CO2 or flammable gas
environment. Similarly, do not use oxygen equipment for
compressad air, CO2 or flammable gas. Failure to com-
Ply with these instructions may result in serfous damage fo
the container.

Caution

Before locating oxygen equipment, become familiar with
the National Fire Protection Association (NFPA) standard
No. 50, "Buik Oxygen Systems at Customer Sites”, and
with all local safely codes. The NFPA standard cover gen-
eral principles recommended for installing bulk oxygen
systems on industrial and Institutional consumer premises.

Caution

To prevent possible tip over, do not leave tank standing
upright uniess It Is secured o its foundation (bolted
down). Transporting and erection of the tank should be
performed in accordance with rigging instructions avail-
able from MVE. Failure to comply with these insfructions
may result in serfous damage to the conlainer.
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Safety Bulletin

Portions of the following information is extracted from
Safety Bulletin SB-2 from the Compressed Gas
Association, Inc. Additional information on oxygen, ni-
_. trogen, argon, and cryogenics is available from the
. .CGA. Write to the (CGA) Compressed Gas Assocla-
tion, inc., 1235 Jefferson Davis Highway, Arlington, VA
22202,

Cryogenic cantainers, stationary or portable, are from
time-to-time subjected to assorted environmental con-
ditions of an unforeseen nature. This safety bulletin is
intended to call attention to the fact that whenever a
cryogenic container is involved in any incident whereby
the container or its safety devices are damaged, good
safety practices must be followed. The same holds

_true whenever the integrity or function of a container
is suspected of abnormal operation,

Good safety practices dictate that the contents of a
damaged or suspect container be carefully emptied
as soon as possible. Under no circumstances should
a damaged container be left with product in it for an ex-
tended periad of time. Further, a damaged or suspact
container should not be refilled unlass the unit has
been repaired and recertified.

Incidents which requira that such practices be followed
Include: highway accidents, immersion in water, ex-
posure to extreme heat or fire, and exposure to most
~ adverse weather conditions (earthquakes, tomadoes,
etc.). As a rule of thumb, whenever a container is sus-
pected of abnormal operation, or has sustained actual
damage, good safety practices must be followed.

In the event of known or suspected container vacuum
problems (even if an extraordinary circumstance such
as those noted above has not occurred), do not con-
tinue to use the unit. Continued use of a cryogenic
container that has a vacuum problem can Jead carbon
steel to embrittlement and cracking. Further, the car-
bon steel jacket could possibly rupture if the unit is
exposed to inordinate stress conditions caused by an
intemal liquid leak.

Prior to reusing damaged container, the unit must be
tested, evaluated, and repaired as necessary.

The remainder of this safety bulletin addresses those
adverse environments that may be encountered when

a cryogenic container has been severely damaged.
These are oxygen deficient atmospheres, oxygen en-
riched atmospheres, and exposure to inert gases.

>Oxygen Deficient Atmospheres

The normal oxygen content of air is approximately
21%. Depletion of oxygen content in air, either by com-
bustion or by displacement with inert gas, is a potential
hazard and users should exercise suitable precautions.

One aspect of this possible hazard is the response of
humans when exposed to an atmosphere containing
only 8 to 12% oxygen. In this environment, uncon-
sclousness can be immediate with virtually no waming.

When the oxygen content of alr is reduced to about
16 or 168%, the flame of ordinary combustible materi-
als, including those commonly used as fuel for heat or
light, may be extinguished. Somewhat below this con-
centration, an individual breathing the air is mentally
incapable of diagnosing the situation because the on-
set of symptoms such as slespiness, fatigue, lassitude,
loss of coordination, errors in judgment and confusions
can be security and well being.

Human exposure to atmosphere containing 12 % or
less oxygen leads to rapid unconsciousness.
Unconsclousness can oceur so rapidly that the user is
rendered essentially helpless. This can occur if the
condition is reached by immediate change environ-
ment, or through the gradual depletion of oxygen.

Most individuals working in or around oxygen deficient
atmospheres rely on the “buddy system” for protec-
tion ~ obwviously, the “buddy” is equally susceptible to
asphyxiation if he or she enter the area to assist an un-
conscious partner unless equipped with a portable
air supply. Best protection is ensured by equipping all
individuals with a portable supply of respirable air. Life
lines are acceptable only if the area is essentially free
of obstructions and individuals can assist cne another
without constraint.

Oxygen Cleaning

When replacing components, only use parts which are
considered compatible with liquid oxygen and have
been properly cleaned for oxygen service. (Refer to
CGA Bulletin G.4.1 “Equipment Cleaned for Oxygen
Service"). Do not use regutators, fittings, or hoses
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which were previously used in a compressed air envi-
ronment on these tanks. Only oxygen compatible
“sealants or Teflon tape should be used on threaded fit-
tings. Only Teflon tape should be used on aluminum
threads. All new piping joints should be leak tested with
“. an oxygen-compatible leak-test solution. When de-

~ greasing; a other compatible solvent shouldbe used.

If oxygen deficlent atmosphere is suspected ar known
to exist: )

1. Use the “buddy system”. Use more than one
“buddy” if necessary to move a fellow worker in
an emergency.

2. Both the worker and “buddy” should be equipped
with self-contained or air line breathing equipment,

Oxygen Enriched Atmosphere
An oxygen enriched atmosphere occurs whenever the

normal oxygen content of air is allowed 1o rise above
23%. While oxygen is non-flammable, ignition of com-

bustible materials can occur more readily in an )

oxygen-rich atmosphere than in air; and combustion
proceeds at a faster rate.

Itis important to locate an oxygen system in a well-
ventilated location since oxygen-rich atmospheres
may collect temporarily in confined areas during the
functioning of a safety relief device or leakage from the
system.

- Oxygen system components, including but not limited
to, containers, valves, valve seats, lubricants, fitting,
gaskets and interconnecting equipment including
hoses, shall have adequate compatibility with oxygen
under the conditions of temperature and pressure to
which the components may be exposed in the con-
tainment and use of oxygen.

Compatibility invoives both combustibility and ease of
ignition. materials that bum in air may bum violently in
pure oxygen at normal pressure, and explosively in
pressurized oxygen. In addition, many materials that

do not bum in air may do so in pure oxygen, particu-

* larly when under pressure. Metals for containers and
piping must be caretully selected, depending-on ser-
vice conditions. The various steels are acceptable for
. many applications, but some service conditions may

call for other materials (usually copperorits alloys) be-
cause of their greater resistance to ignition and lower
rate of combustion. .

Similarly, materials that can be ignited in alr have lower

‘ignition energies in oxygen. Many such materials may

be ignited by friction at a valve seat or stem packing, or
by adiabatic compression produced when oxygen at

high pressure is rapidly introduced into a system ini-

tially at low pressure.
Nitrogen and Argon

Nitrogen and argon (inert gases) are simple asphyxi-
ants. Neither gas will support or sustain life and can
produce immediate hazardous conditions through the
displacement of oxygen. Under high pressure these
gases may produce narcosis even though an ade-
quate oxygen supply, sufficient for life, is present.

Nitregen and argon vapors in air dilute the concentra-
tion of oxygen necessary to support or sustain life.
Inhalation of high concentrations of these gases can
cause anoxia, resulting in dizziness, nausea, vomiting,
or unconsciousness and possibly death. Individuals
should be prohibited from entering areas where the
oxygen content is below 19% unless equipped with a
self-contained breathing apparatus. Unconsciousness
and death may occur with virtually no warning if the
Oxygen concentration is below approximately 8%.
Contact with cold nitrogen or argon gas of liquid can
cause cryegenic (extreme low temperature) bumns and
freeze body tissue.

Persons suffering from lack of oxygen should be im-
mediately moved to areas with normal atmospheres.
SELF CONTAINED BREATHING APPARATUS MAY
BE REQUIRED TO PREVENT ASPHYXIATION OF
RESCUE WORKERS. Assisted respiration and sup-
plemental axygen should be given if the victim is not
breathing,

If cryogenic liquid or cold boil-off gas contacts a work-
ers skin or eyes, the affected tissues should be
promptly flooded or soaked with tepid water (105-115°
F; 41/46° C). DO NOT USE HOT WATER. Cryogenic
bums which result in blistering or deeper tissue treezing
should be examined promptly by a physician,
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General

The Siphon 100 Tanks are compact and self-con-
tained cryogenic system designed for the economical
storage of liquid nitrogen, oxygen, or argon with the
. ability to-provide liquid to a pump for filling either lig-
- .uid or gas cylinders.” - - -

There is only one style of Siphon 100 Tank currently

available. It is the VTS series.

The VTS (Vertical Thermo Siphon) are low pressure

tanks for liquid storage and pumping operations such

as high pressure or liquid cylinder filling.

The MVE model designation for a particular tank can
be found on the tank data plate and its associated pa-
per work. The model designation shows the following
information about the Siphon 100 Tank.

The first two sections of the model designation (i.e.,
VTS-1500) are used throughout section 8 and 9 of
thie manual for specific information.

VTS - 1500___-__-

MODEL CAPACITY
VTS APROX,
GALLONS

1500 to 6,000

NOTE: Refer to chapters 8 and 9 of this manual to
see the specific model specification, charts, schemat-
ics, and parts lists covered by the contents of this
manual.

Features

The Siphon 100 vessels are optiinized during manu-
facture for pumping applications with the following
specific enhancements:

* Extended one-piece legs.

= Liguid line traps are located below the sump of
the pumps being attached.

« Batfles within the inner vessel separate liquid
flow in and out of the siphon system.

*  Automatic recirculaﬂonA of the liquid to provide
cold liquid to the pump at all times.

» Highly efficiant propriatary tow loss insulation,

- e A set of tank to pump transition piping kits, de-
signed for specific pump models, to provide
minimum product loss and repeatable pumps
starts.

L DESIGN TYPE

MAXIMUM ALLOWABLE WORKING PRESSURE (PSIG)

INSULATION TYPE
F = SUPER FIBER

C = XCEL COMPOSITE
—— INNER MATERIAL

§ = STAINLESS
N = 9% NICKLE

L REVISION LEVEL(OPTIONAL)
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Physical Description

" An MVE vessel is designed for long-term storage of
cryogenic liquefied gases under pressure

". The vessel is comprlsed of an alloy steel inner tank

" - -encased in an outer carbon steel vacuur shell, The

insulation system between the inner and outer con-
tainers consists of muitiple layer, composite fiber, and
high vacuum to ensure minimum heat leak. The in-
sulation system, designed for long-term vacuum
retention, is permanently sealed at the factory to en-
sure vacuum integrity.

The stations are feg mounted on one-piece extended
legs. On the 1500 gallon units lifting lugs are secured
to one leg and to the top head of the container, On
larger units, the lifting lugs are located on the top and
bottom heads. The lifting lugs are provided to facili-
tate handling. Moving requires the use of a crane and
adherence to specific rigging instructions which may
vary from vessel to vessel. Use tie down lugs pro-
vided when transporting VTS tanks on tractor trailer.
Do not tie down with pad located at the base of the
legs. (See section 5 rigging.)

CAUTION: MVE 8Siphon 100 vessels are not de-
signed 1o be moved with liquid in the inner conlainer.
Vessels must be drained completely before being
lifted or moved,

CAUTION: To prevent possible tip ovar, do not leave
tank standing upright unless it Is secured to its foun-
dation (bolted down). Transporting and erection of the
tank should be performed in accordance with rigging
instructions available from MVE, Failure to comply with
these instructions may result in serlous damage fo the
container.

Controls used to operate the system are mounted un-
der and on the sides of the vessel. The pressure
gauge and liquid level gauge are located at eye level
for ease of viewing.

The current standard piping design does not require
a separate pressure building or econamizer circuit, as
exhaustive tests of the design have shown that no
pressurizing is required in order to prime pumps.

The piping can be field modified to add pressure
building capabilities should it be used in conventional
gas applications.

Safety Devices

The vessels are protected from over-pressurization
with a tank pressure relief device. The normal relief

_devlce pressure setting s at the operating pressure of

the inner vessel. Other relief valve pressure settings
are available as long as they are not greater than the
operating pressure of the inner vessel,

Each container is further protected from over-pres-
surization by a secondary rupture disc assembly.
This bursting disc will rupture to completely relieve in-
ner tank pressure in the event the tank relief valve
fails and pressure exceeds the rupture disc setting.

The vacuum space is protected from over-pressur-
ization by use of a tank annular space rupture disc
assembly.

NOTE: Safety devices meet all of the requirements of
CGA Pamphlet S-1.2, Safety Relief Device
Standards, Part 2, Cargo and Portable Tanks for
Compressed Gases.

Operational Systems

The various models have the same general operating
system. Each model has the ability to be filled with a
cryogenic product and deliver liquid to the pump for
cylinder filling.

The vessel pumping operation is limited to opening
and closing liquid supply to the pump(s). This is done
with either an air actuated automatic vaive connected
to a control panel or manual suction and return
valves, The air actuated valve with a timer system is
recommended.

Pressure transfer filling for Liquid Cylinders, either
manually, throttled (Lo-Loss) or Pump filled is also
possible from the Siphon 100 vessel. Cansult with
your MVE representative for optimum setting recom-
mendations.

The following section will discuss the theory behind
these operations. The illustrations show a vertically
configured tank.

All operations are done with the control valves lo-
cated on the underside of the tank. The valves are
labeled for easy identification.
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The schematic, illustrations, and component func-
_tion table (figure H) show how the plumbing circuitry
operates for the specific model of Siphon 100 Tank. It
is important that the operators be familiar with the
plumbing control valves. Their functions as shown in
" section9.-- . -

Filling General

The following recommendations should be used to
optimize tank filling:

1. Keep the transfer lines as short as possible.
Long uninsulated transfer lines will result in
higher fill losses and longer fill times.

2. Anytime liquid can be entrapped in a line be-
tween two vaives, the line must be equipped
with a safety relief device.

3. Conduct the filling operation in as short a time’

as possible.

The Siphon 100 Tank should be visually inspected
before every fill for possible damage, cleanliness,
and suitabllity for its intended gas service. If damage
is detected (i.e., serious dents, loose fittings, etc.)
repair before filling.

When filling a Siphon 100 Tank with a cryogenic lig-
uid, the transfer may be made with a centrifugal
pump or through a pressure transfer operation,

Pressure Transfer Filling (Figure A)

Liquid will always flow from a vessel of higher pres-
sure to one with low pressure. This method is
commonly used to fill a small Siphon 100 Tank by
connecting a transter line between the delivery
source and the tap fill valve (HCV-2) of the Siphon
100 Tank.

Liguid may be transferred into the tank so that vent-
ing is not necessary. The top fill valve (HCV-2) on
the Siphon 100 Tank has a spray header that will
splash the incoming cold liquid onto the somewhat
warmer gas In the tank. The cold liquid will actually
collapse the vessel pressure while being sprayed into

P

Pressure Transfer
Figure A

the warmer gas. The bottom fill valve allows liquid to
be transferred into the tank at a fast rate. The tank
pressure can be maintained at a constant pressure
level (Pl-1) by opening the bottom fill valve (HCV-1)
completely and throttling open the top fill valve to
lower and maintain a constant pressure. All efforts
should be mads to fill the vessel only through the top -
fill, in order to lower the vessel pressure as much as
possible. The full trycock valve (HCV-4) splts liquid
when the vessel becomes full, Do not over fill the

tank.

if the pressure in the receiving tank is higher than
the transport, blow down of the pressure in the re-
ceiving tank may be required., :

Since there are many variables in pressure transfer
deliveries, it is also possible to connect a transfer
line between the delivery source and the bottom fill
valve (HCV-1) of the Siphon 100 Tank. The transfer
takes place as the vent valve (HCV-12) of the Siphon
100 Tank Is opened. This allows gas to escape and
lowers the pressure in the receiving tank. The full
trycock valve (HCV-4) spits liquid when the vessel
becomes full. Do not over fill the tank.
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Pump Transfer

Figure B @

Pump Transfer Filling (Figure B)

The pump transfer method Is the most commonly
used to fill the Siphan 100 Tank. Top filling lowers the
product losses assaciated with filling. Liquid may be
pumped into the tank so that venting is not neces-
sary. The top fill vaive (HCV-2) on the Siphon 100
Tank has a spray header that will splash the incoming
cold liquid onto the somewhat warmer gas in the
tank. The cold liquid will actually collapse the vesse!
pressure while being sprayed into the warmer gas.
The bottom fill valve allows liquid to be pumped into
the tank at a fast rate. All efforts should be made to fill
the vessel only through the top fill, in order to lower
the vessel pressure as much as possible. The full
trycock valve (HCV-4) spits liquid when the vesse!
becomes full. Do not over fill the tank.

Gas Withdrawal
Figure C

-

I I
HEHImm

Gas Withdrawal (Figure C)

When a Siphon 100 Tank is used for gas withdrawal,
a customer station add-on kit is available, suited par-
ticularly for applications where infrequent high flow
requirements interspersed with long periods of no
flow. This kit consists of a single regulator and PB coll
that can be installed between the legs of the vessel
that serves a dual function of maintaining pressure
in the (P1-1) vessel and dispensing liquid to the gas
use vaporizer. _

When the supply of gaseous product is the primary
operation of the tank, extarnal vaporizers and an ad-
ditional regulator must be added after the gas use
valve (HCV-13) to step down the pressure 10 the gas
application. This regulator is found in the final line op-
tion provided by MVE.
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Pressure Building (Figure D)

The standard vessel has no PB coil. In case of ne-
cessity, such as with very high proportion of liguid
. cylinder fills, pressure can be raised by allowing iiquid

- - to enterthe Top and Bottom fill lines by opening the
" “respective valves. (HCV-1 & HCV-2)

Pressure Building
Figure D

\
TSv2
HOV-7
Mcv2 | HCV-S
V1
FCA

Liquid Withdrawal (Figure E)

If the Siphon 100 Tank is to be placed in permanent
liquid withdrawal service, it Is recommended that the
liquid withdrawal fine be connected to vacuum jack-
eted piping on the Siphon Pod. The piping will
efficiently bring the liquid to the application with the
least amount of pressure rise.

Liquid product should be drawn at low pressure from
the vessel via one of the siphon connections. It is not
recommended that the connection on the bottom fill
line (C-3) be used, as this wili result in higher losses
than required.

10

Liquid Application |
Figure E

TSv-1

Normal liquid withdrawal operations are performed at
lower pressure (approx. 50 psig or less) (3.5 Kg/cm?)
to reduce flash-off losses and splashing. For this rea-
son, the pressure building circuit is not necessary
for liquid withdrawals. Transfer of liquid at higher
pressure can lead to excessive splashing of the cryo-
genic liquid which could result in burns to the
operator and/or nearby personnel. Transfer of liquid
at high pressure will result in substantial product
losses. All personnel should be fully instructed in the
cautions assoclated with handling cryogenic fluids
and the proper clothing and protective gear to be
used.

WARNING: Accidental contact of liquid gases with
skin or eyes may cause a freezing injury simllar to
aburn. Handle liquid so that it will not splash or splil.
Protect your eyes and cover skin where the possi-
bility of contact with liquid, cold pipes and cold
equipment, or cold gas exists. Safety goggles or a
face shield should be worn. Clean, insulated gloves
that can easily be removed and long sleeves are rec-
ommended for arm protection. Cuffless trousers
should be worn over the shoes to shed spilled liquid.

If a higher operating pressure is desired (other than
that available through normal heat leak), an optional
pressure building kit can be Installed.
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Siphon Withdrawal
_(For Pumping) (Figure F thru I)

The MVE Siphon System causes a continual flow of
cold liquid to flow in front of the _pump inlet. The lig-
. uid returns to the bottom of the-inner vessel to

- distribute the heat picked up from the pumps into the
cold liquid.

Siphon System

. )
Figure F m

HCV-26A0rB

The S-100 vessel is designed to eﬂiciem!y dispense
liquid to:

1. A high pressure pump, using patented siphon
technology to provide optimum liguid to the
pump at all times.

The siphon feed and return lines are connected
to the high pressure pump through a piping
adapter that allows for a continuous flow of cold
liquid at the inlet of the pump. Flow is controlied
by gate and/or ball valves. '

High Pressure Cylinder Pump
Figure G

1

2. With a liquid transfer pump, the very low po-

sition of the liquid trap aids in priming and
cool-down. . :

The liquid transfer pump is connected to the
Siphon-Feed or Return outlats. A recirculation
connection is made to the auxiliary vapor con-
nection to aid in pump priming. Pump
cool-down is achieved by opening both the feed
and recirculation lines. Once prime has been
achieved, the recirculation line is slowly closed,
while the pump outlet is opened.

Liquid Delivery Pump
Figure H

Reun

r-
o/ et s
Pressure transfer: The efficient insulation of

the S-100 vessel will keep liquid at lower satu-
ration pressures, thus reducing fiash losses,

The fill may be done directly from the Siphon-
feed or the Siphon return lines. A throttling
control ~ such as the Lo-Loss® may be used
for optimum results.

Liquid Pressure Transfer

Figure |
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General

This section deals with the receiving the Siphon 100
Tank. It explains how to connect to the tank and un-
. load it from the truck or shipping container. it provides
- - the owner with a list of inspections that should be done

~ ‘before recelving the tank. It discusses general consid-
erations for the tank’s final location.

Handling Instructions

Instaliation of a Siphon 100 Tank at the storage site
requires the use of a lift crane. For Siphon 100 mod-
els through 1500, a crane with one hoist maybe used
(See figure K). For models 3000 and larger, the crane
must be configured with two hoists (See figure L).

NOTE: If the pad is not completed when the tank ar-
rives, arrangements should be made to have the unit
taken from the truck and stored in a protected area.
Store the tank in a horizontal position until it can be
placed on a properly constructed pad.
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Unloading (Truck)

1. Connect to the lifting fug on the top of the tank
‘andonthelegas shown in the rigging illustration.

" 2. Disconnect -any chains, straps, or shipping

braces that may have been used to hold the
tank to the truck bed.

3. Lift the tank only a few inches and check to
make sure there are no additional connections
between the tank and trailer.

4. Remove the tank from the trailer and place it on
the pad or designated hold area while pad is
being constructed.

Unloading (Cargo Container)

The Siphon 100 Is held in the 20 or 40 ft. container
on a roller system which is at the front end of the tank.

The following procedure should be followed for re-
moval of the tank.

1. Remove banding from vessel.

2. Connect chains to pulley, crane or forklift and
vessel.
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3. Slide vessel out of container. Lift back end of Rigging 1500 Gallon Siphon Tank (Optional)
tank and remove with two (2) front shipping legs -

resting on rollers. 1. Loosen tie-down straps, chains, or any other

S ‘ device used to hold the vessel in place. Lift ves-

Note: If two vessels are in shipping container, -~ -sel onto level ground, using hock-points on the

. ¢ -two (2) steel blocks must be removed from the top head-and the leg (figure K, step 1).
.- two front shipping-legs -of the rear vessel. : ‘ _
Blocks are botted to shipping container floor. 2. Connect appraptiate slings to hook-points on

top head of vessel. Ensure that there is at least

Unloading a 60 degree angle between the straps (figure
Figure J y K, step 2).

3. Verily that piping components will not touch the
ground when the vessel tipped on it's legs. If
necessary, use wood block underneath the
leg pads.

4, Begin to lift the vesse! by the top lugs on the
top head.

5. Slowly bring vessel to vertical position, being
careful not to slide the vessel legs along the
ground. (figure K, step 3)

6. Locate the vessel on the pad. If anchor boits

Siphon 100 Tanks shipped in convertible top cargo - have been pre-cast into the foundation, place
containers (figure J) can be unioaded as follows: vessel on anchor bolts.
1. Remove the convertible top and end rail from —_—
the cargo container. Unloading
Figure K

2. Connect slings to tank.

3. With the tank lifted only a few inches off the
cargo container’s floor, slide the tank horizon-
tally out the end of the cargo container.

4. Lift the tank and place it on the pad or the des-
ignated hold area while the pad is being

constructed,
" Rigging Details —_— —
9ging Step 2 Step 3
The illustrations in figures K and L show the proper
methods for handling and erecting the Siphon 100 Tank.
NOTE: The two crane method (figure L) is preferred
for all Slphon 100 Tanks. B,w,y\

13
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NOTE: Anchor bolts must fit loosely. Anchor
bolts that fit too tightly tend to bend the leg.
Abnormal stresses can occur to the leg and
damage to the bottom head, up to and including
loss of vacuum, may occur. _

If anchor bolts have not been cast into the pad,

where code permits, drill appropriate holes in
the pad and install them.

Verify that vessel is vertical with a plumb-line.
Shims may be used; grout shimmed legs if
needed.

Rigging 3000 Gallon & Larger Siphon Tank

1.

Loosen tie-down straps, chains, or any other
device used to hold the vessel in place. Lift ves-
sel onto level ground, using hook-points on the
top head and the leg.

Connect appropriate slings straps to hook-
points on top head of vessel. Ensure that there
is at least a 60 degree angle between the
straps. Connect second crane hook to lifting lug
at base of tank (figure L, step 1).

‘Begin to lift the vessel evenly. (figure L, step 2)

Slowly bring vessel to vertical. position by lifting
on top head and lowering the legs. When tank
is in vertical position remove the lower lifting ca~
ble (figure L, step 3).

Locate the vessel on the pad. if anchor bolts
have been pre-cast into the foundation, place
vessel on anchor bolts (figure L, step 3).

NOTE: Anchor bolts must fit loosely. Anchor
bolts that fit too tightly tend to bend the leg.
Abnormai stresses can occur to the leg and
damage to the bottom head, up to and inciuding
loss of vacuum, may occur.

If anchor boits have not been cast into the
pad, drill appropriate holes in the pad and in-
stall them,

Verity that vessel is vertical, with a plumb-line.
Shims may be used; grout shimmed legs if
needed.

14
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Step 2 Step 3
Inspection

A receiving inspection is one of the most important
operations in the life of the tank, and should be done
thoroughly and conscientiously. Any indications of
damage should be immediately reported to the freight
company and MVE.

Réceivlng Checkpoints

1.

‘Check braces, skids, wooden chocks, and

other supports shipped with the tank. Damage
or deformation would indicate the possibility of
mishandling during shipment.

Examine welded or brazed joints on plumbing
for cracks or deformation. Areas to check in
particular are near valves and fittings.

Check the area where pipés exit from the tank
for cracks or breaks.

Check the relief valves and burst discs for dirt
damage.

Check the pressure in the vessel with the pres-
sure gauge (G-1). If pressure is“0"then extra
precautions against contamination and impuri-
ties must be taken, :
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6. Examine the 5g impactograph located on the In-
side on one of the tank legs attached to the

vessel head. If it has sprung, damage may have

occurred during shipment. Notify your company’s

tank specialist and/or MVE.
-~ 7. Check the tank vacuum level using the vacuum
test procedure.

Vacuum Test Procedure

CAUTION: Unauthorized changing of the vacuum
probe (VR-1) will void vessel warranty.

1. The standard MVE probe (Vh-1) is the Hastings
DV-6R probe. Select a compatible instrument to
match this type of probe.

2. Remove the rubber cap on the probe outlet to
expose the contacts. Note that the probe hous-
ing need not be removed for this step.

3. Piug the instrument to the probe and calibrate
the instrument.

4, Open the vacuum probe isolation valve. Wait
for 5 minutes and take and record a vacuum
reading. Note that the vaive handle protrudes
through the protective housing and can be
turned without opening the housing.

5. Close the isolation valve and take a sacond
reading. Maonitor the rate of vacuum pressure
rise in the vacuum probe with the isolation valve
closed. If the vacuum continues to rise at a con-
stant rate, it is possible that probe assembly is
leaking. Consult the factory.

6. Verily that the isolation valve (HCV-5) is closed.
7. Replace rubber cap on probe.
8. Review the vacuum reading you recorded.

a. If the first vacuum reading for “NF”, “NC”,
“SC", and “8S8" models is above 25 mi-
crons, consult factory.

b. If your last vacuum reading shows a

steady increase from the first, consult the
factory.
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Site Considerations

If the Siphon 100 Tank (particutarly the larger units)‘is
to be installed at the user’s site, the following should

_be considered prior to the instaliation,

Prime considerations in choosing a site for the
Siphon 100 Tank are soil stability of the jocation, ac-
cessibllity for servicing, and proximity to the liquid
dispensing point.

Firm soil conditions are desirable to protect against
settling of the facility and possible station damage,
The foundation site must aiso be located such that
drainage away from the faundation is ensured.

Since the Siphon 100 Tank will be filled from a truck,
it must be readily accessible. Generally, a location
adjacent to a parking lot is most suitable. Since many
liquid delivery hoses are only 14 feet long, the con-
tainer should be situated no more than 10 feet from
the closest possible access,

The site selected should be such that the container
and associated equipment (if any) will not be beneath
or exposed by the failure of electric power lines, flam-
mable or combustible liquid lines, or flammable gas
lines.

Site Preparation

Site preparation considerations include selecting the
proper foundation. However, before the foundation
is laid the site must be cleared of all organic material
and topsoll. In addition, the site soil bearing must be
capable of 2000 P.S.F. (pounds per square foot) min-
imum. If this cannot be substantiated, a local
professional enginser should be consuited. The con-
struction of a firm base or foundation for the station
is of prime Importance. Most often this will be con-
crete; however, steel frames may also be used. In
either case, a firm bed consisting of grave! or crushed
stone is raquired for the foundation to rest on.

Concrete pads are the most cammon foundations on
which stations are installed. They provide a highly
stable, permanent location for the unit, as well as any
on-site support equipment required (reserve cylin-
ders, additiona) vaporizers, etc.). Pad thickness
depends on the mode! used. Generally, pad thick-
ness should be as follows:
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Pad Thickness
Vessel Size Thickness
150010 3,000 gal.. . 15" minimum
7 6,000109,000gal: 18" minimum
11, 000 gal. 21" minimum
13, 000 gal. 24* minimum
25,000 gal. 32" minimum

Reinforcement rods are required in the foundations.
Consult with a local architect or engineer for size and
location. '

The concrete pad must be capable of developing a
minimurm compression strength of 3,000 psi at 28
days. Generally, all concrete work shall be in accor-
dance with ACI 318-71 and the reinforeing steel shall
conform to ASME Spec. A305. Anchor bolts, nuts,
and washers shall be ASTM A307. if other codes ap-
ply, the pad should be designed by a licensed
engineer or architect. All exposed parts should be
coated with a aluminum paint or equivalent. Skirted
pads need only be used if required by local codes. If
used, Install as required, but below the iocal frost line.

Lateral dimensions of the concrete pad are arbitrary.
Experience indicates that at least twenty-four inches
of clearance on each side of tank is desirable. More
space must be allowed for high pressure cylinders,
pumps, additional vaporizers, and other equipment
that will be connected to the vessel. Minimum rec-
ommended pad dimensions, based on two foot
clearance are:

Minimum Pad Dimensions

Model Min. Pad Dimensions
VTS 1500 12'X14'
VTS 2900 14' X 16'
VTS 3000 14X16
VTS 6000 17'X 19’
VTS 6500 17'X 19’
VTS 9000 19'X 21
VTS 11000 20" X 22!
VTS 13000 20'X 22
VTS 25000 32'X 32’
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VTS tanks and pumps with adapter's provided may
take up 2’ more depending on the pump make and
model. Consult MVE for proper size foundation if in
doubt.

‘A firm bed for the_concrete is required. This is nec-

essary to protect the pad and equipment from
damage due to shifting of the ground beneath it. If
good soil conditions exist, the ground need only be
well compacted prior to pouring the concrete, If the
setting is less favorable, a faur inch layer of crushed
limestone beneath a two inch layer of sand will pro-
vide a satisfactory bed for the pad. This bed should
be formed in & trench recessed into the ground and of
the same dimensions as the pad.

NOTE: The information and design herein contained is
intended only as a general outline of nominal require-
ments. Soil and climate conditions, as well as selsmic
load requirements, will require modifications to meet
local conditions. Consultation with a local qualified en-
gineer is suggested. MVE disclaims any warranty with
respect to the fitness and/or adequacy of the design
and information contained herein.

Site Protection

_In many situations, the Siphon 100 Tank is vulnera-

ble to damage. This may be due to tampering by
unauthorized personnel, other equipment moving in
the area, or a combination of these. Depending on
the exposure, protection must be provided by either,
or both, a ferice or pylons.

A 6 foot cyclone fence with two egress gates is rec-
ommended for security if the entire property whe
the tank is located is not fenced. ‘




. | INSTALLATION i : ]

Other Site Considerations

Installation of a Siphon 100 Tank should be super-
vised by personnel familiar with the tanks
. construction and intended use. ..
- “Following installation, all field erected piping and con-
nect points to the tank should be tested at the
maximum operating pressure to check for leaks.

When oxygen is the product, the site must be per-

manently placarded on all four sides to indicate the -

following, or an equivalent type warning:
OXYGEN
NO SMOKING
NO OPEN FLAMES

NOTE: NFPA 50 should be reviewed when installing
a Siphon 100 Tank in oxygen service.
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Each oxygen system installed on consumer premises
should be inspected annually. Weeds and long dry
grasses must be cut back within 15 feet of any bulk

oxygen storage container.

If during site- preparation, any questions arise

concerning foundation, location, etc., it is advised
that your local MVE distributor or the factory be
consulted.

Seismic Consideration

MVE Siphon Tanks are designed tor installation
in Seismic zone IV. Cettification, documentation
and third party analysis may be necessary depending
on local codes. Consult factory for details before
Installation. o
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General

In order to promote the most efticient pumping at the
lowest losses, a pump adapter kit should be used with
the vessal to connect the pumps to the vessel. Currently
. there are several commonly used kits, one for the hori-

" _ _zontal pump, and one for an inclined pump. Further kits

exist for the low NPSH pumps.

MVE provides installation kits for use with pumps man-
ufacturad by all major pump suppliers. The kits consist
of required piping and valves to hook up a pump to the
Siphon 100 pump connections correctly. Some

existing pumps being installed to a new Siphon 100
vesse! will have to be raised off the foundation floor so
as to meet the requirement that the suction line flow be

"upwards towards the pump. New pumps being pur-

chased for use with the Siphon 100 vessel may have
bases already optimized by the manufacturer,

Installation of high pressure pumps to the Siphon 100
vessels is very simitar to installations of pumps to con-

ventional tanks, and similar “good practices” apply.

Good Practice

Reason

Install pumps as close as possible to the Siphon 100
outlet. There should be as few valves, abrupt size
changes, ete, as possible.

Liquid will warm up while in the piping between the
tank and the pump. The longer the piping, the mare
heat will be picked up, and the less siphon effect
there will be.

The channels posftioning the legs may be removed af-
ter the vessel has been holted onto the foundation in
order to move the pumps closer to the Siphon outlet.

ward tow:ards the: pump,

 Ertife tength of thig- suectionjine: should be’ sloped up-..'- B

The suction line trap is at the very bottom of the
Siphon pod. By sloping the lines upwards, this allows
any gas bubbles that may form to flow freely away
from the trap.

towards the tank at least 5 degrees. 10 to 15 de-
grees would be optimal.

Entire length of retum line should be sloped upwards

This allows gas bubbles that may have been formed
to travel freely up the return stream. No traps are
formed.

' Maintain 17.piping & mitichias: possibls,

The Siphon principle ensures that a constant flow of
liguid occurs through the lines, independent of
whether the pump is operating or not. Reducing the
lines to smaller diameters will reduce the flow of lig-
uid through the Siphon,

Pump should have inlet filter.

if the pump suction adapter does not contain an in-
let filter, one should be added to the piping so as to
prevent contaminants from entering the pump.

Flexible hose connections at pump suction and
pump retum.

To minimize piping loads and vibration at the pump.

Safety relief valves between all valves that could en-
trap liquid. Remember that the pump inlet and outiet
are similar to check valves.

Entrapped liquid between two valves can reach pres-
sures in excess of 14,000 psi upon warmup.

Pump Is properly anchored to concrete.

Prevents excessive vibration which will cause dam-
age to piping and the pump.

Splash or drip pans undemeath alf cormponents that
could leak, or dnip liquid air.

Prevents damage to foundation. Safety issue.

Full flow valves.

Tao reduce flow restrictions as much as possible.

Note: Comments in shaded boxes indicates differences from conventional pump hook-ups.

18




Introduction

MVE provides instaliation kits for use with pumps manu-
factured by all major pump suppliers. The kits consist of
required piping and valves to hook up a pump to the
- Siphon 100 pump connections correctly. Generally, exist-
“” ing pumps being installed to a new Siphon 100.vessel will
have to be raised off the foundation so as to meet the re-
quirement that the suction line flow be upwards towards
the pump. New pumps baing purchased for use with the
Siphon 100 vessel may have bases already optimized by
the manufacturer.

Transfer Pumps

MVE recommends that transfer pumps be connected in &
manner similar to conventional vessels, using the C-2 vapor
return lines as the pump recirculation fine.

Decanting

The Siphon 100 Vessel may be emptied by the use of high
pressure pumps, liquid transfer pumps or pressure trans-
fer. Of these, pressure transfer may be least desirable, as
the standard Siphon 100 vessel does not come equipped
with a PB coil installed. Should pressure in the vessel be
required, the top and bottom fill vaives may be opened to
act as a small PB system.

Horizontal Pump Installation Kit
This kit designed to connect a horizontal pump to the S-
100 vessel, using a vacuum jacketed baycnet connection

to supply liquid directly into the jacketed sump of the pump
with a minimum input of heat,

This kit contains the following components:

+ CAirOperatingBaliValve ................... 1
+ VJBayonetHeadPieca ..........c00-enn-s 1
*  Unions, Elbows, Assorted Fittings ........... 1
e RINGCOMPrassor .....ooveveenrnrrasncsas 1
o TimeDelayUnit ..........covvvvennienans 1

This kit works with the following Paul Type Pumps:

Manufacturer

1 Moda! MVE Interface Kit
ACD WDPD 10660011
ACD NPDP 10660011
ACD GAPD 10850011 -
ACD -1 sZNDPD 10713135
Woodland WCPH 10660011
[ LXR 10660011
Cryo-Star SPDT 30/40 10694587
Cyro-Star GAPD 4140 10894595

PUMP INSTALLATION
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The distance of the pump from the tank is defined by
the interface kit that can be acquired from MVE. The
interface kit consists of a vacuum jacketed bayonet as-
sambly thatfits into the housing of the pump to pravide
a thermally efficient hook-up. -

Placement: -

Consideration must be given to maintenance of the
pump In deciding the exact orientation of the pump to
the tank. In order to perform a maintenance oper-
ation, the hook-up kit bayonet must be withdrawnm
from the pump. Although the hook-up Kit contains
flexible sections in order to dampen vibrations, these
may not be flexible enough to be compressed signifi-
cantly. it is therafore recommended that the pump be
placed at a 45 or 90 degree angle with respect to the
Siphon outlet. If a 90 degree angle is required, the el-
bow used should be a long radius elbow to keep flow
restrictions to a minimum, By placing the assembly at
an angle, the hookup assembly can be withdrawn from
the pump once the unions have been loosened.

Inclination:

The hool-up kit is inclined to facilitate movement of any
gas bubbles that may form to the Siphon retum.
Specifically, the pump inlet fine is inclined upwards to the
pump, and the pump Is inclined upwards towards the
tank. (In some cases the whole base may be inclined.)

Foundation:

Most reciprocating pumps — particularly when pumping
at very high pressures — will vibrate significantly. It is
therefore mandatory to anchor the pump base to the
concrete foundation with at least 4 properly sized an-
chor bolts. ' '

The cold end of the pump must be raised to a 5° angle.
This can best be done by either modifying the base to
raise the cold end, or by shimming the front end of the
pump skid base so that the whole assembly is ata 5°
angle. Base thicknesses may vary, so itis possible that
the whole base must be raised slightly in order for the
pump to connect to the hookup kit without force,

Supports:

If automatic vaives are being used on the system, it
may be advantageous to add supporis for these
valves, particularly If the pump is going to be used at
pressures in excess of 3000 psig. Weld plates have
been provided on the Siphon housing in order 1o meke
this easier.
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Horizontal Pump

Figure M

Pump

"} rotum
/ - Remote
Ennblom

Pump
 Feed

LY,

Installation

¥

10,

For the Siphon 100 to perform optimally, the cold
end of the pump (item 1) should be inclined at an
angie of approximately 5° upwards, towards the
vessel, to ensure that bubbles formed and blowby
gases can ba removed from the purnp as rapidly as
possible,

De-pressurize the vessel by opening the vent
valve (HCV-12)

Screw the nipple with the relief vaive (Item 5) to
the valve (item 3).

Screw the air operated ball valve (item 6) to the
nipple. The flow arrow should point to the tank.
Screw a nipple with relief valve (Item 7) into the air
valve (ltem 6).

Screw on the union (item 10} to the nipple (ltem 7).
Attach the 45° elbows (ltem 13) to the siphon pipe
(item 18). .
Thread the nipple (Iltem 12) and half of the union
(Item 10) into the elbow (ltem 10).

Thread the compression fitting (item14) into the
fower elbow (item 13).

Temporarily move the pump assembly into place
by connecting both halves of the upper union
{Item 10Q).
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11.

13.

14,
15,

16,

17,

18,

LAY

Instali the flex pipe (item 15- may have to be cut
tolength.) and tighten the union and compression

fitting.
12,

Push the pump fiiter spring (Item 23) onto the fil-
ter, and insert the filter into the front of the Siphon
hook-up bayonet assembly. The spring should be
between the end of the filter housing and the
Siphon assembly (item 1).

Lightly grease the o-ring (item 22) with Krytox or
similar oxygen compatible lubricant, and slide
onto the flange of the bayonet assembly.

Unbolt the suction adapter of the pump (ltem 1).

Bolt on the two halves of the ring-compressor
sleeves,

Slide the Teflon/stee! compression seal (ltem 21)
onto the front of the bayonet. The metal side
should be facing the pump (Item 1),

Gently push the bayonet into the front pump, en-
suring that the compression seal is evenly
compressed (about 17).

Once the bayonet is on the pump, unbolt the two
halves of the compression rings and bolt the
flange to the pumps. Ensure that bolts — if stain-
less steel — are liberally coated with an oxygen
compatible anti-galling compound. -
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19. Securely bolt pump to foundation, ensuring that
angle of pump cold end of 5° is maintained.

20. Pressurize Siphon assembly to ensure that all
joints are tight. '

21. Install air line to ball vaive control solenoid.
Pressure should not exceed 100 psig. -

22, Install timing circuit in series with motor starter
control wire. Ensure that timing is set to open

.valve at approximately three minutes prior to

pump start, and to close 10 minutes after stop of

pump.
Inclined Pumps Installation Kit

This kit is designed to connect a inclined pump to the
8-100 vessel.

This kit contains the following components:

» AirOperatingBallValve ........c.cccnvt 1
¢ FlexLines......ovevvvivens Cereraaenees 1
* Unions, Elbows, Assorted Fittings .......... 1
o TimeDelayUnit...............ccovivnes 1

This kit works with the following inclined pumps:

Manufacturer Model MVE Interface Kit
ACD P-1600 10675731
ACD P-1700 10675731
cvi PD-3000 10675731
Woodiand WCP 10675731
cel -TBD 10675731
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Placement:”

The distance of the pump from the tank is defined by

» the interface kit that can be acquired from MVE. The

interface kit consists of flexible sections that can be
connected-to the inlet and outlet of the pump. The
length of the hook-up kit is too short to make vacuum
jacketing effective unless the sump is equipped with
bayonet inlet and outiet connections.

Consideration must be given to maintenance of the
pump in deciding the exact orientation of the pump to
the tank in order to paerform a maintenance operation.
For example some models, the sump can be tipped
upwards to simplify maintenance; placement must
be such that tipping the sump is possible. The hook-
up kit contains flexible sections in order 1o dampen
vibrations. These are flexible enough to undo the
unions. It is therefore recommended that the pump be
placed such that the outlets face the Siphon-100.

Adaptérs may be required to connect to the 1" pip-
ing that the hook-up kit is based around.

Inclination:

The hook-up kit piping Is inclined to facilitate move-
ment of any gas bubbles that may form towards the
Siphon retum.

. Foundation:

Most reciprocating pumps — particularly when
pumping at very high pressures — will vibrate. Care
must be taken therefore to anchor the pump base
to the concrete foundation with at least 4 properly
sized anchor bolts.
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Installation of Kit No. 10675731
w/Inclined or Vertical Pumps

The pump assembly may have to be raised, to en-
sure that the sump inlet is above the Siphon 100
outlet, so that the connecting hose is at an inclina-
tion upwards toward the pump. The pump should
not, however, be raised so much that the sump re-
- turn line is above the Siphon return. The retum line
must slope upwards toward the Siphon. The
amount to be ralsed will vary depending on the
manufacturer's base design.

Supports:

If automatic valves are being used on the system, it
may be advantageous to add supports for these
valves, particularly If the pump is going to be used
at pressures in excess of 3000 psig. Weld plates
have been provided on the Siphon housing In order
to make this easler. C

This kit also works with vartical sump pumps:

| _Manufacturer

Madel

_ {MVE Ineriace it |

cvi

PD-2020

10675731

Woodland

WPC

10675731

cvi

PD-3000

Vertical
Pump
Figure N

- Power

1

1

Solenoid

O-5
-
»

Care must be taken during the installation to ensure

“thatiines are located in stich a way that no traps can

form where air pockets, or vapor locks, may form.
Screw the nipple with the relief valve to the valve
(tem 3).

Screw the air operated ball valve (Itern 6) to the nip-
ple. The flow arrow should point to the tank.

Screw the flex hose with relief valve (item 12- may
have to be cut for length later.) into the air valve
(item 6).

Connect the flexible lines (Item 8) to the valve
{item 4).

Connect union (item 19) to pump inlet. An adapter
bushing to go to the 1* union size may be needed.
Connect the street efbow (ltem 11) to the pump in-
let bushing. '

Connect the flex hose(ltem 8) to the isolation valve.
Move the pump into place and connect the nipple
(Item 10) to the pump Inlet (item 11) by loosening
the union (ltem 9),

L, W
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.
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10. Connectan elbow (item 14) fo the pump retum, and
attach the 1" ferrule connector (ftem 158). -

11. Cutthe flex retum piece (Item 12) to size to the con-
nector. Clean as required. ' ’

12. Securely bolt pump to floor: -- -

13. Pressurize Siphon assembly to ensure that all joints
are tight.

14, Install air line to ball valve control solenoid (item 5).
Pressure should not exceed 100 psig.

15. Install optional timing clrcuit in series with motor
starter control wire. Ensure that iming is set to open

vaive at approximately three minutes prior to pump

stant and to close around 10 minutes after stop
of pump.

Pumping Operation Timing Module

The timing module Is designed to assist the pump oper-
ator to minimize pressure rise and gas losses by limiting
the amount of time that liquid is circutating through the
pump to a minimum. While liquid is circufating it is picking
up heat. The timing module ensures that liquid clrculates
through the pump only for a brief cool-down period, and
continues circulating through. the pump after pump shut-
down for a briet period to aliow manifold changes.

The timing module consists of a cooldown or prime timer,
which is generally adjusted to three minutes; and a post-
pump timer that generally is adjusted to ten minutes.
Relays in the timing module will actuate the solenoid for
the air operated automatic bail valve.

Specific timing ranges can be adjusted in the field.

The cycle operates as follows;

Time = 0 Minutes
Stant Timer. Sclenoid
activates and opens air actuated
ball valve.
Time = 3 Minutes
Pump Operates
Pump Stops or is
not initially started ~ Post Pump Timer Starts.
If pump is restarted during this
interval, Post Pump Timer goes
back to start.
Pump Stops
+ 10 min. Everything resets and a 3 minute
cooldown is required before the
pump can start.

Circuit Operation

When the remote “enable start” push button is pushed
R2 is energized and lacks itself on. At the same time

_powaer is applied to TD-1, TD-2 and the solenoid valve

(SV-1). TD-1 begins its timing period (coo! down). During
this time the starter is prevented from being started. At
the end of this time TD-1 transfers its contacts and aliows
the starter to be started. This is displayed by lighting the
“OK TO START” lamp. At this time TD-2 begins it's tim-
ing period (reset timing). The timing period of TD-2
determines the time allowed fo restart the remote starter.
Whenever the remote starter is energized the TD-2 timer
is reset. if the starter stops for any reason TD-2 begins
it's timing period. If TD-2 completes it's timing period R2
is dropped out and the cycle must start over again.
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Purge Control Schematic Diagram
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Electrician Notes

1. The pump starter contro! voltage must be wired
for 120 VAC. '

2. A1 is required to sense the operation of the
pump starter coil. The R1 coil, terminated at TB-
5 and TB-6, must parallel the pump starter coil.

3. Contact R2-B, terminated at TB-7 and TB-8 is
provided as an isolated contact which is usedin
the pump starter circuit to stop or prevent the
pump starter from being started. Therefore the
contact R2-B must be placed in series with the
pump starter stop circuit. The exact circuit might
vary depending on additional items or extemal

- devices added to the system, however the con-
-cept remains the same, R1 must be parallel with
the starter coll and R2-B must be in series with
the stop circuit.

Installation

1. For power wiring 120 VAC, determine the sys-
tem wiring method:

a. if common power is used a jumper from TB-9
to TB-8 must be installed.
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b. If separate power is used be sure that the
jumper between TB-9 and TB-8 must be
installed.

2. _lv_grg enable start push button to TB-1 and

3. Wire the R1 coll agross the start coll from TB-5
and TB-6, ' '

4. Wire the isolated contact R2-B into the pump
starter stop circuit TB-7 and TB-8.

Circuit Operation

When the remote “enable start” push button is pushed,
TD-1 is energized and locks itself on. At the same
time power is applied to TD-2 and the solenoid valve
(8V-1) TD-1 begins it's timing period. (purge timing)
During this time the starter Is prevented from being
started. At the end of this time, TD-1 transfers it's con-
tacts and allows the starter to be started. This is
displayed by lighting the “OK TO START” lamp. At this

-8 time TD-2 begin it's timing period (reset timing). The
timing perlod of TD-2 determines the time allowed to .
restart the remote starter. When the remaote starter is
energized the TD-2 timer is reset. If the starter stops
for any reason TD-2 bagins it's timing period. If TD-2
completes it's timing period, TD-1 is dropped out and
the cycle must start over again. '
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. OPERATIONS

General

This chapter provides the preparation, initial fill, gas
use, liquid delivery, and refilling procedures for a
. Siphon 100 Tank. .Before.pertorming any of the pro-
- cédures contained in this chapter, become familiar with
" "the location and function of tank controls and indicators
by studying the plumbing schematic and Iegend in sec-
tion 8 and 9 of this manual.

- Purging and Filt Considerations

The Initial fill is usually performed on a warm tank —
one that has not been in use for an extended period
of time prior to fllling. The warm container must be
purged to ensure product purity.

When preparing the tank for filling, or when changing
service, the following items should be considered:

1. The vessel should be inspected for possible
damage or unsuitability for the intended use. i
damage is detected (i.e., serious dents, loose
fittings, etc.), remove the unit from service and
performn repairs.

2. The tank may be filled by pumping or pressure
transfer. If internal tank pressure is at least 50 psi
less than the maximum allowable pressure of the
supply unit, liquid may be transferred by pres-
sure transfer. If the normal working pressure of
the station is equal to or greater than the maxi-
mum allowable pressure of the supply unit, liquid
must be pumped into the tank.

3. To remave moisture or foreign matter from the
tank or tank lines, the vesse! must be purged.
Use a small amount of the new product for purg-
ing when changing service, and a small amount
of the same product if the purge is to ensure pu-
rity or remove contaminants.

NOTE: Gas pressure from the delivery vehicle
can be used to purge the tank.

4, When changihg service, the approved CGA fit-
ting will have to be installed for connection
(FC-1). }
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Tank Purging Procedure

CAUTION: The maximum purge presstre should be
equal to 50 percent of the maximum operating pressure

.of the tank or 30 psig, whichever is fess. The maximum

purge pressure must be detemmined before starting the
purge operation to prevent drawing atmospheric cont-
aminants back into the tank. A positive pressure of at

feast 5 psig must always be maintained in the tank,

1. Attach the source of liquid or gas purge product
to the fill connection (FC-1).

2. Close all valves except liquid phase (high)
(HCV-10) and gas phase (low) (HCV-8) valves.

3. Open drain valve (HCV-7) and aliow the liquid
source connection to vent through the hose.
Vent until a slight frosting appears on hose.
Close (HCV-7).

4. Loosen the unions on either side of the liquid
level gauge {LI-1). Both the high and low gauge
valves should be opened wide,

5. Open the bottom fill valve (HCV-1) enough to al-
low liquid or gas to flow slowly into the tank
through the bottom fill line.

6. Shut off the liquid or gas supply source when
pressure in the tank reaches the maximum
purge pressure as indicated on tank pressure
gauge (P-1).

7. Open the drain valve (HCV-7) slowly to avoid

splashing of the liquid. Drain all liquid from the
tank. The appearance of gas (vapor) at the drain
indicates that all liquid has been drained.

8. Close drain vaive (HCV-7) and bottom fill valve
(HCV-1).

9. When all liquid is drained, open the equalization
valve (HCV-9), to prevent damage to the gauge
before closing valves (HCV-8 and HCV-10).

10. Check gas (HCV-8 and HCV-10)stream visu-
ally for signs of moisture. Provided no moisture is
observed after blowing the lines for approxi-
mately two minutes, both valves should be
closed. If molsture is observed in the gas stream,
the gas should be discharged until it is clear of all
molsture.
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NOTE: A careful check for moisture in the phase lines

_will ensure trouble-free operation of the liquid leve!
gauge. Due to their small diameter, gauge lines are
easily plugged by ice.

a1

12,

13.

14.

.-Open the vent valve (HCV-12) and full trycock

valve(HCV-4). The top fill vaive (HCV-2) will
have to be vented by opening the drain valve
(HCV-7).

Repeat purge procedure steps 2 through 6 and
10 at least five times or until product purity has
bsen obtained.

Reconnect the liguid level gauge (LI-1), and
open the liquid level contro! valves {HCV-10

and HCV-8), then close the equalization valve

(HCV-9).

After purging the tank, but before filling, verify
that the following valves are open or closed as
indicated:

Valve Position
Top Flll Valve (HCV-2) Closed
Bottom Fill Valve (HCV-1) Closed
Vent Valve (HCV-12) Closed
Full Trycock Valve (HCV-4) Closed
Equalization Valve (HCV-9) Closed
Liquid Phase (high) Valve (HCV-10)  Open
Gas Phase (low) Valve (HCV-8) Open

Initial (Warm Tank) Filling Procedure

1.

2.

Purge tank to assure product purity.

Verify that the supply unit contains the proper
product to be transferred.

Verify that all valves except liquid phase high
(HCV-10) and liquid phase low (HCV-8) are
closed.

Connect the supply unit transfer hose to tank fifl
connection (FC-1).
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or

10.

11.

12,

NOTE: Cool down the transfer hase prior to filling
by opening drain valve (HCV-7) and the supply
unit discharge valve for approximately three
minutes. Close drain valve (HCV-7).

Open bottom fill valve (HCV-1) slowly.

If a pressure transfer is to be made, allow pres-
sure to build up in the liquid supply unit until it is
at least 50 psi higher than the tank pressure.
Open the discharge valve on the supply unit to
begin flow. ,

if a pump transfer is to be made, make the re-
quired connections to the pump. Open the
supply unit transport discharge valve slowly.
Maintain pump discharge pressure from 50 to
100 psi higher than tank pressure.

Monitor tank pressure (Pl-1) during filling. If pres-
sure rises ahove supply pressure, or near tank
relief valve pressure (PSV-1A/B), the tank may
have to be vented through (HCV-12). Should
pressure continue to rise, the fill may have to be
interrupted to allow pressure to drop.

Monitor liquid level contents gauge (LI-1). When
the gauge indicates approximately one-half full,

open full trycock vaive. (HCV-4).

When liquid spurts from trycock valve (HCV-4),
stop the fill at the supply source and close the
trycock valve, (HCV-4).

Close the bottom fill valve (HCV-1).

Drain residual liquid and pressure in the hose
by opening drain valve (HCV-7).

Relleve fill hose pressure by loosening the hose
at fill connection (FC-1), then disconnact the
hose. It is recommended that the fill hose be al-
lowed to defrost.

NOTE: Pressure in the tank may rise during the
next 48 hours or until the tank liquid reaches
equilibrium .
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Preparing The Station For Operation

The Siphon 100 Tank can be connected to a variety
of pumps for high pressure or liquid cylinder filling. A
. variety of pump hook-up kits (See page 21} are avail-
-+ able from MVE to make pump opération easy. The
" “Siphon 100 Tank is prepared for operation when the
pumps are properly installed.

Refilling

A vessel that is in service must be refilled using top

and bottom fill valves(HCV-2 and HCV-1). Bottom fill-

ing causes an increase in tank pressure since the
warm vapor above the liquid will be compressed.
Proper filling procedures will ensura that there is no
interruption of service or supply. Generally it is not nec-
essatry to vent the vessel down prior to filling.

Tank Retfilling Procedure

NOTE: Filling a cryogenic vessal through the bottom
tends to raise pressure in the vessel, as gases in vapor
space are compressed. Filling through the top tends
to lower pressure, as gases in head space are cooled
down and re-liquefied.

1. Verify that the contents of the supply unit Is the
proper product to be transferred.

2. Verify that top and bottom fill valve (HCV-2 and
HCV-1) are closed.

3. Verify minimum required operating pressure in
vessel.

4. Verily that all other valves are in normal operat-
ing positions.

5. Gonnect the supply unit transfer hose to tank fill
connaction (FC-1).
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or

10.

11,

12

NOTE: Cool and purge the transfer hose prior
to filling by opening drain valve (HCV-7) and the
supply unit discharge valve for approximately
three minutes or until hose begins to frost. Close

drain valve (HCV-7). -

.- Open top fill valve (HCV-2) completely. The

Siphon 100 Tank should always he top filled to
reduce pressure to a minimum.

If a pressure transfer is to be made, allow pres-
sure to build up in the liquid supply untt until it is
at least 50 psi higher than tank pressure. Gpen
the discharge valve on the supply unit to begin
flow.

If a Pump transfer is to be made, make the re-
quired connections to the pump. Open the
supply unit transport discharge valve slowly.
Close pump recireulating valve slowly, so as not
to lose pump prime. Maintaln pump discharge
pressure from 50 to 100 psi higher than tank
pressure.

Monitor liquid levei contents gauge (LI-1). When
the gauge indicates approximately one-half full,
open full trycock valve (HCV-4).

When liquid spurts from trycock valve (HCV-4),
immediately stop the fill at the supply source and
close the trycack valve (HCV-4).

Close top and bottom fill vaives (HCV-2 and
HCV-1).

Drain residual liquid in the fill line via drain valve
HCV-7). : '

Relieve fill hose pressure by loosening the hose
at fill connection (FC-1), then disconnect the
hose. .
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Liquid Withdrawal

Liquid product may be drawn at any pressure from the
tank via one of the Slphon connections.

_anund;\l\hthdraw_al I?rpcedure

1,

Connect customer line liquid withdrawal connec-
tion (C-5 or C-6).

Open liquid draw valve slowly to begin liquid flow.

Once the desired amount of liquid has been de-
livered, close the valve.

Liquid Withdrawal Procedure
(High Pressure Cylinder Pump)

1.

Open appropriate Isolation gate valves (HCV-25A
and HCV-25B).

Verify that all valves and related controls down-
stream of the pump are in appropriate positions to
start cylinder filling.

Start timing cycle or open actuated ball valve.

Wait for the correct cool-down time 1o have
passed. Usually 3 minutes.

Start Pump. Fill cylinders to correct pressure.
Shut down the pump.

lf no further pumping is expected, close actuated

. valve.

After 15 minutes, close manual isolation valves
{HCV-25 or HCV-26).
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Liquid Withdrawal Procedure
(Liquid Pump)

1.

Open appropriate isolation gate vaive (HCV-26B)

and recirculation valve connected to the

Secondary Aux Vapor connection to start cooling
down the pump.

Verify that all vaives downstream of the pump.are
in appropriate positions to start cylinder filling.

After frost has developed on the pump housing —
approximately 6 minutes - start the pump to ver-
ify if prime has been achieved.

if prime has been achieved — shown by an in-
crease in pressure in the pump outlet — proceed
to slowly close the recirculation to start to drive lig-
uid under pressure to the vessels being filled. if
prime has not been achieved, continue cool-down
for an additional 3 minutes and attempt to achieve
prime again.

At any time that liquid is not being filled Into re-
celving vessels, open recirculation valve to
maintain pump in operation.

if no further pumping is expected close valves
and religve liquid in the lines.
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Gas Withdrawal Procgdure

1.

Connect customer line to vessel gas use connec-
tion or to the optional final line connection if used.

“Verify that all valves exéé;;t Qéuge liquid phase

and gauge gas phaseé are closed,

Open vaporizer inlet valve (HCV-18), pressure
building valve (HCV-3), vapor shutoff valve
(HCV-11), to start gas flow. At this time, final line
pressure gauge will be indicating pressure in the
customer line and the system will automatically
deliver gas until stopped, or vessel is empty.

NOTE: In the event tank pressure exceeds the
setting of the economizer system after a long
shut-down, the regulator (PCV-1) will not open
untit the vessel pressure has reached the set-
point. Until that time, vapor from the vapor space
will flow thorough HCV-13 Into the vaporizer, thus
preferentially draining off head pressure.

Once the required amount of product has been
delivered (or to close the tank down for an ex-
tended period of time), stop gas flow by closing
gas use valve. The operation of an MVE unit is
completely automatic, vaives need to be openad
and closed only during filling and during major
maintenance.

Normal operating valve posttions for a Siphon 100
unit are as follows.

Bottom Fill HCV-1 Closed

Top Fill HCV-2 Closed

VaporVent HCV-12  Closed

Full Trycock  HCV-4 Clased

Equalization HCV-9 Closed

Drain HCV-7 Closed

Vaporizer Inlet HCV-13  Open (Optional Valve)

P.B. Inlet HCV-3 Open (Optional Valve)
P.B.Outlet HCV-11 Open (Optional Valve)
Vapor Phase HCV-8 - Open
Liquid Phase HCV-10  Open
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Tank Management

1.

Monitor the tank daily,

‘Record:

a. Pressure

b, Liquid level .

¢. Number of cylinders filled (high pressure)
d. Number of liquid cylinders filled. '

e. Number of hours the pump or pumps were
running (install a clock on the motors),

Allow the tank to be lowered o at least 70%
empty before it is refilled (do not filt with small
amounts, example, 1000 gal. In a 6000 gal.
tank.) ‘

Call MVE customer service when you suspect a
problem with the tank or adapters. 800-400-
4683

Always tap fill the siphon tank after the initial fill.
A siphon install video is available for further

training. Please call 1-800-400-4683.
Part Number: 10774798 :
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General

This section contains maintenance information, includ-

ing troubleshooting and repair procedures. Service

. and/or repairs are not difficult because parts are eas-
- - ily accessible-and replaceable. Before performing any

" “of the procedures in this section, be sure you are fa-
miliar with the location and function of the controls and
indicators shown and described in Section 9. Note that
supporling parts location illustrations are provided in
Ssction 10.

Before Implementing any procedure described in this
sectlon, it is recommended that the Safety Summary
and Product Safety Bulletins (Section 3) be reviewed
and understood fully.

Maintenance required usually becomes apparent dur-
ing inspection of the tanks before a fill routine,
observations during and after a fill, and from improper
performance of components. Proper and immediate ac-
tion to correct any damage or malfunction Is advised.

Persons making repairs to piping, valves, and gauges
must be familiar with cleanliness requirements for
components used in nitrogen, oxygen, or argon ser-
vice (see Cleaning below for further detalls).

Compatibility and Cleaning

it is essential to always keep the Siphon 100 Tank
clean and free of grease and oil, This is particularly
important for units used in oxygen service. ltis equally
important for tanks used in nitrogen or argon since
the temperature of liquid nitrogen or argon is below
the liquefication temperature of air, thus making it
possible to condense liquid air on piping and vapor-
izer surfaces.

When replacing components, only use parts which are
considered compatible with liquid oxygen and have
been properly cleaned for oxygen service. (Refer to
CGA Bulletin G.4.1 “Equipment Cleaned for Oxygen
Service"). Do not use regulators, fittings, or hoses
which were previously used in a compressed air envi-
ronment on these tanks. Only oxygen compatible
sealants or Teflon tape should be used on threaded fit-
tings. All new piping joints should be leak tested with
an oxygen compatible leak-test solution. When de-
greasing, a suitable solvent should be used.

31

CAUTION: Before maintanance or replacing paris on
Siphon 100 Tank, release coritainer pressure in a safe
manner. Replacement of certain parts may also re-
quire that the container contents be completely

emptisd. -

Periodic Inspections

In order to maintain the Siphon 100 Tanks in good op-
erating condition, certain system components must
be inspected on a periodic basis. If the tank is being
operated in areas having either extreme hot or cold
climates, inspection intervals should be shortened.
(Refer to the repair procedures paragraphs in this sec-
tion for corrective procedures when a malfunctioning
component is found during an inspection.)

Periodic Inspection intervals

ltem Interval
Valves and fittings for leaks Quarterly
and other malfunctions

indicating gauges for malfurtion Annually
Relief valves to verify proper settings 2 years
Tank burst disc (BD-1) 2years*

* Requires replacement; refer to the information on
tank burst disc replacement in this section.

Soldering

Before performing any soldering work on an Siphon
100 Tank always exhaust oxygen from oxygen lines
and purge thoroughly with nitrogen gas. Refer to the
purging instructions in Section 6.

Maintenance Checks and Adjustments

The paragraphs to follow provide instructions for per-
forming the various Siphon 100 Tank's checks and
adjustments. Only parform the procedure(s) if the unit
is suspect of faully operation.
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Vacuum Integrity Check

Since all Siphon 100 Tanks are vacuum insulated, any
deterioration or loss of vacuum will be apparent by cold
. Spots, frost, or condensation on the-outside of the tank
- of evidenced by abnormally rapid pressure buildup.
" “Unless ane of thase conditions is evidenced, the vac-
uum lavel should not be suspect.

Inthe event one of the above conditions exists, remove
the unit from service as soon as possible and contact
the factory for advice on vessel vacuum testing.

Normal Evaporation Rate (NER) Test

Testing may be performed to verify that the container
evaporation rate is within normal limits. To perform this
test, a totalizing gas flow meter and a standard stop
watch are required. Use the following procedure to
petform the evaporation rate test,

NOTE: To perform this test accurately, the container
must be allowed to cool down for four days prior o
testing. During the cool-down period, do not withdraw
liquid from the container. Also, during the cool-down
period, keep the tank vent valve (HCV-12) open.

1. Verify that the container is filled to at least one-
haif capagity.

2. Using a suitable rubber hose with appropriate
adapter fittings, connect the totelizing gas flow
meter to the vent line of the tank under test.

3. When the large sweep needle begins to turn, in-
dicating flow through the meter, check all hose
cannections for feaks by using a leak-test solu-
tion (i.e., scapy water).

4. To begin the test, starn the stop watch and then
record the beginning meter reading.

5. After 30 minutes, record the meter reading and
stop waich time,

6. Compare the difference between the start and
end values obtained.

7. Ifthe test value is greater than the tabulated value
shown on the tank specification chart of Section
8, contact the factory for further instructions.

Pressure and Liquid Gauges
Checks and Adjustments (Figure P)

Since an instrument specialist is normally required for
making gauge repairs, it is advised that a defective
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gauge be replaced with a new unit and the defective one
retumed to your local MVE distributor or to the factory for
repairs. However, before replacing a gauge there are a
number of checks that can be performed,

The major cause of gauge malfunction is a leakage in

the gauge line. As a first check, make certain that the
gauge fines are leak tight. Other gauge checks include;

1. Checking the gauge lines for obstructions.

2. Checking for a leak at the low pressure valve
(HCV-10) and at the high pressure valve (HCV-9).

3. Verifying that the liquid level gauge s properly
Zeroed. The liquid level gauge is a differential
pressure gauge used to indicate the amount of lig-
uid in the tank. This gauge may occasionally
require adjustment. To check and/or adjust the
zero setting of this gauge, open equalization valve
(HCV-9), close the low pressure and high pres-
sure valves (HCV 8 and HCV-10). The gauge
pointer should indicate zero. if the gauge pointer
does not indicate zero, adjust the gauge until the
zero setting is reached. After adjustment, crack
open(HCV-8 and HCV-10) and slowly close
equalization valve (HCV-9). Then open-
wide(HVC-8 and HCV-10).

If these checks and adjustments fall to comrect the prob-
lem, remove and replace the gauge. When retuming the
defective gauge to MVE for repair, indicate the nature
of the difficulty experienced with the gauge in your let-
ter of transmittal,

CAUTION: Before removing or adjusting elther the tank
bressure gauge or the liquid level gauge, make sure that
the low pressure liquid level gauge vaive (HCV-10) and
the high pressure liquid leve! gauge valve (HCV-8) are
closed.

Gauges
Figure P

£
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Troubleshooting
;The Troubleshooting table is arranged in a “Trouble/Probable Cause/Remedy” format. The probable causes for a spe-
cific problem are listed in a descending order of significance. That is, check out the first cause listed before proceeding
_ 1o the next. Repair procedures required, as listed in the remedy column, may be found in the Repair portion of this sec-

- tion. Perform all procedures in the order listed and exactly as stated, (Refer to Section 9 as reqmred to locate system

-components identified in the troubleshooting guide.)

Trouble Probable Cause Remedy
Excessive tank pressure Leaking valves to pump assembly. | Check that valves are closed.
{Vessel vents through relief valve (Constant frosting of pump lines
frequently). even when pump is not operating.) Repair or replace,
Siphon connection leaks. (Frost or Tighten connections.
audible noise.)
Verify that valves seat properiy.

Tank was just filled with higher
pressure (warm) liquid.

Vent pressure (HCV-12) to restabi-
lize at a lower pressure.

Excessive shutdown time or low
withdrawal rate.

NER is greater than use rate. Vent
tank properly to desired operating
pressure,

Tank pressure gauge (PI-1) in error,

Confirm tank pressure with
calibrated test gauge. if wrong,
replace defective gauge.

inadequate vacuum.

Refer to “vacuum loss” in
troubleshooting column,

Failure to maintain tank pressure

Cannot pressure transfer liquid

adequately. Pressure below 20 psi.

Open HCV-1 and HCV-2 to use fill
circuit as an auxiliary PB circuit.

Relief valve (PSV-1) leaking or Replace defective valve,
frozen open,

Tank burst disc (PSE-3) ruptured. Replace burst disé.
Piping leak. Soap test and repair.
Low liquid level Refill tank

Excessive withdrawal rate Consult factory (MVE).
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Trouble

‘Probable Cause

Remedy

Vacuum Loss

Ruptured annular space burst disc
(ltem PSE-3). IR

{ Inner vessel or piping leak. Remove

all product from the container and
retum to MVE. -

Leak in the burst disc (item PSE-3)
caused by corrosion

Remove all product from the con-
tainer and retumn to MVE.

Sweat or frost appears on outer
vessel, indicating marginal vacuum
levels

Perform a NER test on the con-
tainer. If unsatisfactory, retum the
tank to MVE.

Erratic or erroneous contents
gatuge readings

Leaking gauge lines

Soap test and repair leak.

Gauge neadle is stuck

Lightly tap gauge. If this fails to cor-
rect the problem, inspect the needle
bend and slightly, if necessary.

Needle is not zero adjusted

Refer to Gauge Adjustment.

Gauge is damaged or faulty

Replace gauge.

Leaking safety relief valve (PSV-1A/B)

Dirt or ice under disc

Valve improperly seated

Reseat or replace valve as required.

Damaged seat or disc. Replace valve.
Ruptured tank bursting disc (PSE-1A/B) | Excessive tank pressure Replace disc.
Atrnoéphen‘c corrosion and/or fatigue | Replace disc.

approximately 6" - piping will not
frost.) '

Interiof corrosion Replace disc after blowing out line.
Defective disc , Replace disc.
Pump will not prime. Tank is emply. (Vessel is empty at Refill,

Actuated vaive will not open.
(Indicator on valve.)

Check pressure source. Check
controls,

Time too short. (Repeat prime cycle.)

Check delay timer.

Pump will not reach pressure.

Repair pump.

Pump will not start.

Check for power at pump. (Check
fuses, delay timer, thermocouple - if
available.)

1. Change fuses,
2. Change timing relays.
3. Change thermocouple relay.
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Repair

Replacement, rather than repair, of damaged compo-
nents with MVE approved parts is recommended.
_ However, when repair of damaged components is re-
- - quired, follow the instructions below. - B
WARNING: High pressure gas presents grave
hazards In the event of a line rupture, improper
cleaning, or other abnormal situations, It is imper-
ative that the operator of the system be well
trained in the operation of high pressure gaseous
systems.

CAUTION: The Siphon 100 Tank piping should always

be allowed to retum to ambient temperature before re-

pair work is performed. Vent or drain the tank as
necessary before replacing any component(s) exposed
fo pressure or to cryogenic lfiquid.

When disassembly of a Siphon 100 Tank assembly is
required, removed paris should be coded to facilitate re-
assembly. Reassembly of paris should always be
performed in the reverse manner in which they were
disassembled. Parts removed during disassembly
should be protected from damage, thoroughly cleaned,
and stored in protective polyethylene bags if not imme-
diately reinstalled. Clean all metal parts with a good
industrial cleaning solvent. All rubber components
should be washed in soap and warm water solution.
Alr dry all cleaned parts using a clean, low pressure air
source. Before reassembly, make sure that all parts
are thoroughly cleaned and have heen degreased.

Cleaning will prevent valves from freezing while in ser-

vice and also prevent contamination of the liquid
product.

When removing assemblies from the Siphon 100 Tank,
remember to always plug pipe openings as soon as
they are exposed, Plastic pipe plugs or a clear plastic
film may be used for this purpose,

Valve Repair

NOTE: Always have an adequate supply of Siphon 100
Tank spare parts in your inventory; refer to Section 10
for recommended components,

CAUTION: For valves in liquid service, including the
. pump suction and retum, the tank must be empty of all
. liquid and pressure before starting valve repair,

When a defective valve is suspect, remove and repair
the assembly as described below. if a valve is leaking
through the packing, tighten the packing nut first to see
if the leakage will stop before removing the valve.
NOTE: Unless valve component parts are available in

inventory, a defective valve should be replaced with &

new assembly.

1. Empty the tank completely of liquid before repair-
ing a valve in liquid service.

2. Release pressure in the tank by opening vent
vatve (HCV-12). .

3. Remove the defective valve from the container.
4. Remove the valve seat assembly.
5. Disassemble the valve and i_nspect all piece parts.

6. Clean all metal parts in a suitable oxygen com-
patible solvent and other parts in a warm soap
solution followed by a thorough warm water rinse.

7. Air dry all components using a clean, low pres-
sure air source.

8. Replace all womn, deformed or damaged parts.

9. Repack the valve, Either preformed or twisted
Tetlon filament packing can be used. When us-
ing twisted Teflon filament packing, untwist the
Teflon and use only a single strand. Pack Teflon
tightly; otherwise, moisture can get into the valve
and fraeze when the valve is cold.

10. Reassemble the valve, Make sure that mating sur-
faces are clean and properly seated. it the repaired
valve is not to be reinstalled immediately, seal it in
a polyethylane bag for storage. Apply a label to the
bag such as “CLEAN VALVE -~ DO NOT OPEN
BAG UNLESS UNIT IS TO BE INSTALLED".

Tank Pump Strainer Service
1. If the pump feed lines have a strainer incorpo-
rated, this should be inspected during pump
rmaintenance.

2. Lock out electrical start system on pump.
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3. Close both pump isolation valves and remove the
line refief valve to thoroughly de-pressurize the

system.

4. Open unions connecting the hook-up plpmg from
.+ -the.vessel. follow disassemblyprocedures tore-
R move the connaction from the pump. -

5. Remove the strainer from the mouth of the piping
and clean or replace the screen as required.
{Clean the strainer for oxygen service using wam
water and appropriate detergent.

6. Thoroughly air dry the cleaned assembly thor-
oughly using a low pressure oil-free air or nitrogen
source.

7. Reinstall the strainer and assemble and connect
the hook-up kit.

8. Install the line relief valve and open isolation
valves.

Tank Burst Disc (PSE-1) Répair

The tank burst disc is a safety relief device that will rup-
ture completely to relieve inner tank pressure in the
event tank rellef valve (PSV-1) fails and pressure ex-
ceeds the valve's setting. The tank burst disc should
be replaced at least every two (2) years.

1. Open vent valve (HCV-12) to vent pressure from
the inner tank vapor space, or switch selector
valve (HCV-15) to other side.

2. Remove tank burst disc {PSE-1A/B) from the
container,

3. Install the new burst disc, making sure that mating
surfaces are clean and properly seated. use a
Teflon tape or oxygen compatible thread sealant
to prevent leaking.

Tank Safety Relief Valve (psv-1)

The safely relief valve will open and release gas to pro-
tect the tank from over-pressurization. The relief valve
cannot be field repaired; it needs to be replaced when
it shows signs of leaking or matunctioning.

36

Testing After Repair

After making repairs requiring dlsassembly or parts re-
placement, leak test all valves and piping joints that
wero taken apart and reconnected. Do not return the
tank to service until all leaks have been corrected and
the tank retested.

Returning Defective Components

if a defective component or assembly is to be retumed
to the factory for repair, carefully package the unit for
shipment in a durable container enclosed in an outer
carton to prevent further damage. In your letter of trans-
mittal, state the nature of the problem, checks already

*_made, repairs attempted, etc. This information will en-
able most repair work to be performed faster and more

economicaily.
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General: Siphon 100 Model Tanks

— The following section contains the specific engineering specifications for the above mentioned model of MVE Siphon
100 Tank. : ) :

T o ] - Siphon 100 Tank

VTS Mode! 1500 2000 | 3000 | 6000 | 6500 | 000 | 11000 | 13000 | 15000 | 25000
Dimenslons ,
Diameter inches | 66° 86" %" o | 86 | 14 e | e | e | o150
mm)  |(72n) | eted) | ee3s) | (o438) | (2184 | (2e08) | (mse) | (30a8) | posm) | (3810
Height  ft/in. a0 | 223 | 207 | sre | mT | @ w5 | arr | w0 | ar
| (mm}  [(6096) | (6782) | (6274) | (o728} | (1785) [(10820) | (12670) | (12522) | (12801) | (14318)
Capactty _
Net gal. 1510 | 2800 | 200 | 6000 | 6534 | 9000 | 11000 | 12803 | 14735 | 25000
(fers)  {(7I5) | (10977) | (10877) | (22710) | (24735) |(34065) | (41635) | (da4s9) | (s5771) | (o483)
Goss  gal 1606 | 9000 | 3045 | 6250 | 6806 | o875 | 11330 | 13336 | 15191 | 26040
(hers)  |(6o78) | (11355) | (11625) | (28656) | (25761) |(35484) | (4o884) | (50477) | (57497 | (om572)
Gas Capacity (In Thousands)
0 sf 1738 | 345 | 8336 | 6908 | 7521 [ 10359 | 12661 | 14736 | 16960 | 28775
W) o) | 68 | 08 | usn | 098 | @2 | @3’ | e | ws) | (59
N sol 06 | 200 | 2700 | 5587 | 6084 | 8380 | 10242 | 11921 | 13720 | 23077
Ny Jen e ey | wan | e | @0 | @se | 61y | 6eo | @6y
A sd 1600 | %69 | 262 | 6696 | 7351 | 10125 | 12975 | 1403 | 16577 | 28125
N fes | ee | e | we | ey | s | @5 | @9 | ws | me
NER (Norninal)
o (eperday) [ 52% | 2% | 2% % | g% (a2 | g% | m% | % | 1%
e Coperday) | 8% | so% | o | 0w | 2% | as% A% | oaem | ame- | 8%
WorkingPressure pslg | 175 | 175280 | 175 175 | 1sos0 | 175 175 | 175 175 100
@R |2y | azgeral g2y | g2y [eennra | g2 gy | oz | (e | 69
Weight (in Thousangs)
Tae s, 91 125 55| 153 | 24 @7 d7| ;M9 481 g1 | s | 762
(k) @) len ool 69 | 1) 025089 1729 | @8 | @5 | ero | o8
0r s, 234|401 431 420 | 809 |eo9%e0| 1288 | 1529 | 171 3145
tg) tog) [weies| wes | e leaues)! sen | w4 | o9 (1428)
N s, 192 |[®20 30| 9 | e0 |momr| s | 123 | 105 2448
g @7  |1es059] (158 | (04 [G2e0)] wn | 655 | @) {111.0)
A s, 266 |462 402| 400 | %42 |10871066| 1421 | 1760 | 2030 .| 9669
(kg) 120 leieal 2 | wen |wouss| 64 | 8 | ) (168.4)
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Schematic Sy -
—_— / eIy
Figure Q ' :
|
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il T PSV-1B
T
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i HOV6
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: ) HOV-18A
]
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I
\ 2 )
-
L — Opfional Presstro Conkal
) I 1
: | _HCVE0 2@@_:
=304
=22
{ 5 stF-ﬁ'i
DICVER | _BIPSEA__
~HC gag: HCOW-12
CeA ﬁnp
Vaves
Nomenclatum TSV2  Thermal Saiely Valve, Fill
G2 Connection, Aux Vapor * HCV-13 Valve, Vaparizer Inlet
C-3 Connaction, Secondary Aux Liqukd * HCV-16 Valve, Safgty Relief Selector * TSV-3 -~ Thermal Salety Valve, PB Circult
C4 Connaction, Secorkiary Aux Vepor * HCV-16A Valve, Test VAP Vaporizer Product Withdrawal
C-5A  Connection, Siphon Retum * HOV-16B Vaive, Test VR-1  Vacuum Reddout, Outer Vessal
C-58  Connaction, Siphon Retum - HCV-19 Valve, Aux Vapor
C-BA  Connection, Siphon Feed HCV-20 Valve, Econ Vent Optional Valves (Not Shown)
C6B  Connsction, Siphon Feed * HOV-25A Valve, Siphon Returm
CV-1  Check Valve, Fll * HCV-25B Valve, Siphon Retum
FC-1  Connedlion Filt * HCV-26A Valvs, Siphon Feed HCV-21 Valve, Setondary Aux,
HCV-1  Valve, Bottom Flll * HCV-26B Valve, Siphon Feed Liquid Installed at C-3
HGV-2  Valve, Top FRl Lt level Indicator, Inner Vessel ml?d Yé'f Secondary Aux Vapor,
* HOV-3  Valve, PB Inlet * PBO-1 - Pressure Bidg, Goll Inner Vessel @
HCV-4  Valve, Full Tryeock * PCV-1  Press Coniro! Valve, Inner Vessal «Optional
HCV-6  Valve, Vacuum Gauge Tube * PCV-3  Prass Control Valve, Econ Vam piion
HCV-6  Valve, Evacuation PB-1 Press Indicator, inner Vessel
HCV-7  Valve, Filt Line Drain PSE-1A Press Safety Efement, Inner Vesssl
HCV-8  Valve, LI-1 Liquid Phase PSE-1B  Press Safsty Element, inner Vesss!
HCV-0  Valve, LI-1 Equalization PSE-3  Press Safety Element, Outer Vessel
HCV-10 Valve, LI-1 Vapor Phase PSV-1A Press Safely Valva, Innar Vesse!
* HCV-11  Valve, PB Outiet * PSV-1B Press Safety Valve, Inner Vessel
HCV-12 Valve, Vapor Vant * 81 Strainer, Pregsure Bullding
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VTS 1500 Piping Nomenciature

VTS 2900-25000 Piping Nomenclature

Figure 8

RN
LS

{ NOTTS7 (ke
AL
/- =\\




l : l SPECIFICATIONS

Component Function Table

Ref. No. | Description Function
_PSE-1A | Tank Pressure Safety-Element The safety element, typically a disc that will rupture completely to relisve inner
PSE2A* | ~ S - tank pressure in the everit the tank relief valve (PSV-1A/B) maffunctions and

pressure reaches 1.5 times the maximum allowable working pressure,

PSE-3 Annulus Pressure Safety Element The lift plate will rupture autoratically detach in the event pressure in the
_ container vacuum jacket reaches atmospheric pressure.

FC-1 Fill Connection The connection point used for filling cryogenic liquid into the customer station.

c2 Auxiliary Vapor Connection that can be used to recirculate liquid from transfer pumps that
have primed, in the event that the receiver is not ready to be filled.

C3 Auxitiary Liquid The connectlon point that could be used for liquid supply to & PB coll. This
connection is nomally capped.

C-4 Auxiliary Vent ; _The connection point that could be usad for vapor retum from  PB coll This
connection is normally capped.

C-6A Siphon Return The point at which the intet fine to the pump is connected. This connection is a

c-68 capped 1" NPT thread when tank is shipped.

C-6A Siphon Feed The point at which the inlet line to the pump is connected. This connection is

C-6B a capped 1" NPT thread when tank is shipped.

CV-1 Fill Check Valve The chack valve used to prevent reverse flow through line fillfitting during
a liquid fill operation.

FC-1 Fill Connection ‘ The connection through which the vessel is filled. It is generally keyed to
the particular gas that the vessel is set up for,

Pl Pressure Gauge ‘ The indicator used to show inner vessel vapor prassure.

L -Liquid Level Gauge An indicator used to show the quallty of liquid in the station in inches of water.

The contents chart for each tank size converts the readings to gallons of oxygen,
nitrogen, or argon at O psi pressurs,

PBC-1s Pressure Building Coll The coil used to vaporize liquid and build vapor pressure in the tank.
PGV-te | Pressure Building and The reguslator serves dual functions by automatically contralling the set
Gas Use Regulator pressure in the vessel, as well as controlling liquid to the gas use vaporizer,
TSvV-2 Thermal Safety Relief Vaive The relief valve that automatically reliaves pressure in line whenever pressure
TSV-g* excesds the 350 psi setting due to entrapped liquid.
* Optional
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Component Function Table

Ref.No. | Description Function
PSV-1A | Tank Reliaf Valve . _ ... The salety relief valve used to automatically refleva inner tank pressure when
“P8V-IB 7| - - ) the pressure exceeds the maximum allowable pressure.

8¢ Strainer The fittering device used to protact the pressure bulld-up system from
damage by contaminants.

HCV-2 Top Fill Valve * The valve which is normally used for ransferring liquid into the top of the
customer station. This valve is normally closed excapt during top filling.

HCV-1 Bottoni Fill Valve The valve which is used to transfer liquid into the bottom of the customer station.
Generally not used. :

HCV4 Full Trycock Valve The vaive used to determine when the vessel is full {used during filling
operation). Liquid wifl spit from the trycock when full. Except during filing
operation, this valve is normally closed.

HCV-12 | Manual Vent Valve ‘I:he valva used to vent pressure from the Inner tank vapor space. This valve is

' normally closed.

HCV-3" Pressure Building Valve The valve used to control flow into the pressure building system of the vessel.
This valve is nomaily open.

HCV-11* | Prassure Building Isolation The valve used to isolate inner tank vapor fo flow into the extemal vaporizer

Shutoff Vaive where itis converted into gas. This valve is open except during maintenance.

HCV-13* | Gas Use Vaiva The Valve used to allow liquid or vapor to flow into the extsmal vaporizer where

{Liquid to Vaporizer) it i converted into gas. This valve normally is open.

HCV-8 Liquid Phase (high} and These instrument valves are used to isolate the liquid level gauge and pressure

HCV-10 | Gas Phase (Low) Valves gauge from the inner tank, These valves are normally open.

HCV-9 Equalization Valve The valve used for equalizing the high phase and low phase sides of the liquid
level gauge (LL-1). This valve is normally closed, except during servicing of
calibration,

HCV-7 Drain Valve The valve used to drain any trapped fiquid in the transfer hose at completion of
ifl, and to cool down the hose before liquid transfer. This valve is nomally closed.

HCV-6 Evacuation Valve The valve used fo evacuate the container vacuum space, This valve is always
closed. DO NOT touch or attempt to manipulate this valve. :

HCV-5 Valve, Vacuum Gauge Tube The valve which isolates the annulus from the vacuum sensing tube. This valve

' should always be closed unless vacuum is being measured.
* Optional
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_General Dimensions - VTS 1500-25000 Dimensions
Figure T VTS | 1500 2000 | 3000 | 6000 | 6500 | 9000 {11000{1300015000{25000
g M {6047 |es| 4] 75 |oarsloears| 104 | 104 | 132
S — oW | 152 1 191 | 217] 191 [ 244 | 244 | 244 | 264 | 264 | 835
0 ) _ Nusasbsseessmmggm&
- on | 178 | 218 | 244 | 244 | 218 | 290 | 290 | 305 | 305 [ 381
N | 240 | 267 | 247 | 383 | 463 | 426 | 487 {493 | 514 | 665
. O i Teor |6 |6 | o7 | 1178 | 0e2 | 1237 | 152 | 1306 | 1435
===l p M {2051 28 | 28] 28120 |82 |2]2/[2
» T 00AN) v | BR[| Al |H ]| A
Mosy | ! i K p M f19511e5|1s50 435 | 135|135 ( 125 | 135 [ 185 1as
1 i : g M_131512151315] 315 315|316 315 | a15] 915 [ 815
] i i oh | 60 | 80 | 80 [ 80 | & | 60 | 80 | & | 80 | &0
i -
. | N 1276 | - | 307 ] 443 | - 671 | 577 | 508 | 649
LN 4 N— T @ o] - 7 (12| - 1%3‘14503 14656 | 15169 | 16485
! T*{0AH)
;\‘i\! e T e e I Wl I R TR I I
: f
. ! . N - - - = - _ - - - 36
! i ! Vo T - - T =<1 -1~1-~-1-1-To
!\ ! /l * Dashed lines represent Sidekick option.
! ———
+- Top View
: Sldekick Option
!
P )
t
Annular Line Size
VTS-1500  {VTS-2900 - 15000] *VTS-26000
A 1 TepFll 1-12PS 1-1/2PS
B | Bottom Fil 1-1/2 PS 1-1/2" PS
£ Liquid Phase High 120D 1/20D
F Gas Phase Low 380D 380D
G_| Full Trycook 5/8 0D 58 0D
H Vent 1-1/2 PS 1-12 PS
J Auxiliary Vapor (capped) | 1*PS 1*PS
L Pump Retumn 1" NPT 1" NPT 1" NPT/2" NPT
M Pump Suction 1*NPT 1* NPT 1" NRT/2* NPT

* Actual piping connections to ba datermined by final design.
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Pad Layout
P
2CL A"BCHADCS.
REGAR TOP . - :
| N | l : /' PIPE, CONCRETE
5 - PR o
; '1—‘ —— A Py ry - RI . )
. 3 rA .
. T REBAR BO'
s. TToH cl -
—g* BEENOTE® ]
[N & : ]
FIRM UNDISTURBED NATIVE SOIL ]
ORENGINEERED PILL COMPACTED b | i
TO 00% RELATIVE COMPACTION. - H :
n Vie ! }
T-e - 1 V0" OlA
T OR S0, CONG.
- t
ANCHOR PLATE MUST ENGAGE r-o
ATLEAST 1 REBAR l

ANCHOR PLATE WIRED OR

[1 [ TRekwriotoramsy Bumper Guard Detail

CLEAR AWAY SOIL UNDER

rene I NOTES
BOTTOM SiDE TO BOLY
Anchor Bolt Detail A Anchor Boit Detall B 1 Tankfoundation site shall be
located such that drainage
away from the foundation is
1 1 6000 | 6500 | 2000 |11000 [ 13000 {15000 [25000 assured,
Mode 500 1 2000 | 3000 0 0 2 The slte shall be cleared of
Quter Dim | 68" 86" 96" 96" 86" 114" | 114" | 120" | 120" | 150" organic material and topsoil.
OUNDATIO 3  Soil bearing must be 1500
B 18 18 18 18 24 24 | NA | NA | NA | NA EéS'F . trnllnlr‘r:lnum if thl?t cannot
sustained, consult a pro-
(458) | (458) | (458) | (468) | (610) | (610) | /A | NIA | /A | NIA fossional engineer,
8 6 6 6 6 8 8 NA | NA -} NIA ] Ni& 4 All concrete must be in accor-
(152.4) | (152.4) | (152.4) | (152.4) { (152.4) |(3524) | WA | WA | A | A | - dance with W/ACH318.
P 144 216 180 240 252 276 N/A N/A N/A N/A 5 The concrate shall develop a
3658) | (5487) | (4572) | (8098) | (B401) | (FO11) | DA | A | N/A | N/A minimum ultimate compressive
= { ) | (6487) | (4572) | (6096} | (6401) | (7011) ~  strength of 2500 psl at 28
Op R AND SPA days.
44 @ 12°|#4 @ 12714 @ 127|#4 @ 12785 @ 12°[#5 @ 107 N/A N/A N/A N/A . 8 Reinforcing steet shall be
o.c. EW.lo.c. EW.loc. EW.|oc. EWoc. EW.Joc EW! NA | WA | NA | NA formed and conform to ASTM
BO O R A AND P A Spec A’B‘S, GH 60.
- - 7 Anchor bolts, nuts and wash-
#5 @ 127 #7 @12°l46 @ 12|48 @1 € 12°[#8 @ 10" NIA N/A N/A N/A ers shall be specified by
0.0 EW.]o.c. EW.[o.c. EW.loc. EWoc EW.Joc.EW| NA | NA | N/A | NA seismic calculations.
g B0 8 Use skirled pad only If re-
#of ABfleg 1 2 2 2 | 2 2 N/A N/A N/A N/A quired by local code.
AR, Dia, 1" 1'% 15" 14" 1% 17| NA NA N/A N/A g Thehcorgto?tctor shall verify the
anchor
Detait A B A B B B N/A N/A N/A N/A locations with the egquipment
Material A325 | A325 | A5 | As25 | A490 [ AeB7 | NIA | NA I NA | N/A drawings. _
Inspection N N N Y Y Y NA | WA | NA | NA 10 Special inspection of anchor
A OR PLA boltsdshﬂall ' provided I;e{lore
Width NA | exe [ Nm | ewe [exer [exer | wa | wA [ a [ prrreri Lo o
Thickness N/A 1-1/2 | NA 1™ 14" "h N/A NA N/A N/A whena is shown In
“Inspection” column above.

* Dimenslons am rounded to the nearest whole number and are preliminary estimates.
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VTS-1500 Dimensions In Inches/ Millimeters ,
. R re 1500 1 2600 | 000 T 000 16500 T o000 | 11000 | 12000 | 16000 [25000
N o [TA |09 3681 | 4275 | 4275 | 3681 | 470 | 470 | 470 | 470 1700
W (935) | (1085) | (1086) | (935) | (1194) | (1104) | (1104 (1194) | (1778)
\ B NA | 331 [ NA | NA | 3531 | NA A | NA T NA | NA
N - {8o7) : eon). | - L
- o | 14888 1031 | 1443 | M43 | 1075 | NA | NA | WA |65 |75
: (880) | {62) | (367) | (3671) | (273) | (421) | (610)
H ! : D| WA OB NA[ NA | 1055 | NA | NA | NA | NA | NA
12w {279) (2R
/ A E | NA | 25 128313 28318 | 25 | 0430 | 30430 | 30,430 | 5043 | B35
~ . {635) | (720 | (20) | (6%) | (74) | (74) | (779 (774) {{1088)
£ | VA [Z4 [ NA | NA | 254 | NA | NA | NA | WA | NA
144" DINHOLE 156 PAD (646} {646)
9BCD. G| WA 8B [ a0 | 80 | es0 | 60 | &0 | 80 | 80 | 95
216) | (204 | roo4) 1) | poy | eog | pog | e | ey
VTS-2900 & 6500 H | 52125 | 8268 | 66063 | 66063 | 5268 | 73438 | 73438 | 73438 | 7336 |111.76
R S (1324) | (136) | (1678) | (1678) | (1338) | (O 1866) | (1666) | (1680) | (2838)
‘ J | NA [ 54187| 82060 | 62063 | 5418 | 8925 | 89.25 | €925 | 8925 |130.75
oscom| {1976) | (2085) | (2085) | (1378) | (2267) 2267) | (2267) [(3321)
, o ) | VA Jesees | WA | NA | 69688 | NA | NA | NA | NA | NA
fe&, (1770) (1770) ﬁ
1 l /- L | NA[7ii88| WA | NA | 7ii88| NA | NA | NA | NA | WA
| ] %O« ~ (1808) (1808)
1 ] M | 260687 NA | 3031 [ 33031 | NA | 96625 | %6625 | 96625 | 36625 | NA
A (662) (83%) | (89) ©0) | @30) | (830) | (03%)
D N | NA | NA [41081 [ 41037 | NA [ 44025 | 44625 [ 44625 | 34625 | A
X1ne o (1043 | (1043 m 1189) | (1139) | (1139)
N Q| VW WA NA|NA| NA | NA| NAJ NA | NA | 600
(1524)
. RI N[ NA|NA| NA| NA| NA | NA| WA | NA |2175
| (s59)
vmooo__.— 6000 S NA NA NA NA NA NA NA NA NA (;:;)
i T | VA |[NA [ WA | NA | NA | NA | NA | NA | WA piass
wofale— : (2880) |
0AcD: e U] VA NANA | NA | WA | NA | NA | WA | NA |25
TR~ (@715)
/ rj\ \k ] \BCD| 2B |708B | 8 | % | 7055 | 95475 | 0657 | G595 | 5T | 1215
A (1531) | (1704) | (2210) | {e210) | (1704} | (2400) | (2423) | (pd23) | (o423) | (3088)
L e oncp| 7 RS NA | NA [ 7385 | NA | NA | NA | NA [18125
-+ ! {1880) | (1670) {1870} . (3588}
\ C I FOOT 125713513 1.50e12010 J1.62504522] 162500422 | 150012018 | 1.628922022 [ 1 62522022 1.625022722(1,625 NA
A L e oonsasfioassssofjasoss s nssoes assossyoesoesniossoe)
‘f y:muﬁ e * Dimensions are rounded to the nearest whole number and are prefiminary estimates.
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SPECIFICATIONS I : I

Siphon $100 Sump (Accessory) Siphon $100 Sump
- Figure U

The S100 Sump is designed to work with all Siphon
. tanks produced by MVE, The system contains the
- Sump whichis a vacuum insulated vessel - a sub-

" -mersible cryogenic pumg and an electrical control ' :
system. Inlet and outlet lines on the Sump match up l = e
with the Siphon feed and Siphon return lines. The 6 .
Sump and pumping system can ba used to fili liquid i ( Siphon 5100 Sump
cylinders or small liquid tanks. The advantages of this Siphon Return ]
system is it's faster cool down of the pump, and less
pressure buildup on the tank. This is because the L / E  amamte—
pump recirculation goes to the bottom, liquid side of ‘
the Siphon tank, rather than the gas phase. ] s

| s Lﬂ:

NOTE: At present time, this pump system canbe used H=

in inett systems only.
1 o |
Siphon Feed




m PARTS LIST

Figure V

VTS 1500
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PARTS LIST m |

Figure W

_VTS 2900-25000
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- PARTSLIST

Siphon 100 Model VTS - 1500 thru VTS - 25000 (Figure P & Q)

Ref.No. |MemNo.| ModelNo. | PartNo. |Guantty | Spares®| Description
HOV-1 1. all 1719372 1 122 | Valve (Angle)— 1-1/2" Nom
‘Hove - | 2. a | 17ear2 |9 Valve (Angle) —1-1/2" Nom
HOV4 3 al 10618357 | 1 12 | Vave(Globe)—3/8" FPT x 48"
HCV-12 4 al 1718782 | 1 12 | Valve (Globe—1"Nom
HVC-15 9 al 10555122 | 1 Valve (Diverter Bal)) - 1" FPT
HOV-0 5 al 10506371 | 1 Valve (Angie) - 3/8" ODT x 1/4" MPT
HCv-8 6 al 10596371 1 Valve (Angie) - 348" ODT x 1/4" MPT
HCV-10 7 all 10596371 1 Valve (Needie) — /8 NPT x 1/4" MPT
HCV-7 8 al 10618367 | 1 Valve (Globe) - 38" FPT
HOV-16A&B| 10 al 10506371 | 2 Valve (Angle) — 38" OD x 1/4” MPT
PSV-IA&B | 11 al 10573011 | 2 Refief Valve — 1/2" MPT x J4"FPT (175 ps))
TSV-2,3,4,5| 12 al 1811752 3 Relief Valve — 1/4" MPT (350 psi)
PSE-IA&B | 13 al 10595802 2 | BurstDisc— 4" MPT (262 psig)
Cv- 14 al 1713582 1 | Valve(Check)~1-12"NPT
L1 15 1500 | 2011679 12 | Gauge (6" Dial)— 1/4" NPT (0-200" H,0)
2900 | 2011679 Gauge (6" Dial) — 1/4" NPT (0-200" H,0)
3000 | 2011679 Gauge (6" Dial) — 1/4" NPT (0-200" H,0)
6000 | 2011519 Gauge (6" Dial) — 1/4* NPT (0-400" H,0)
6500 | 2011529 Gauge (6" Dial) - 1/4" NPT (0-600" H,0)
9000 | 2011529 Gauge (6" Dial) - 1/4" NPT (0-600" H,0)
11000 | 2011528 Gauge (6" Dial) — 1/4" NPT (0-600" H,0)
13000 | 2011529 Gauge (6" Dia) - 1/4" NPT (0-600"H,0)
Pk 16 al 12_| Gauge (412" Dial)- V4"NPT (0-300psig) |
17 al Fill Connection (Optional)
18 al 1 Fitiing 1/4°0DT x 1/4" MPT
19 al 2 Nipple — 1/4* NPT x 2-1/2”
38 al 1 Coupiing — 1/4" FPT
20 all 2 Tee —1/4" FPT
22 all Cap- 1"MPT
21 al _Cap-1"MPT
HCV-S - al 10482381 Valve Bellows Sealed 1/8"
HCV-6 - al 10562120 Valve Diagram 1-1/2" NPT x 1-1/2°PS

* Recommendsd spara pans, for two years sarvice, per tank.

“* Hem not shown
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CALIBRATION CHARTS I: l

‘The computer disk (CalChart Program) provided with this manual, supplies a cafibration chart program for all MVE
model tanks. The program can be used with metric or english units. To install the program, fallow these steps:

. Installing the CalChart program in Windows 95: -

- 1. Insert CalChart setup disk into appropriate floppy drive.

. 2, Hit the Windows 95 Start button.
3. Select run.
4. Type a:\setup (if the disk Is in a different drive than drive a:, then change accordingly).
5, Hit the OK button.

6. Follow the on-screen instructions until finished.

installing the CalChart program in Windows version previous to Windows 95:

1. Insert CalChart setup disk into appropriate floppy drive.

2. From Program Manager, pull down the file menu.

3. Select Run, -

4. Type a:\setup (if the disk is in a different drive than drive a:, then change accordingly).
5, Hit the OK button.

6. Follow the on-screen instructions until finished.

Minimum System Requirements:

* Inte] 386-based PC or higher.

* Microsoft Windows 3.1 or later, 100%-compatible version.
* 2Mb of extended memory or higher.

= 1Mb Hard disk space.




NOTES

REVISIONLOG
LETTER DATE " DESCRIPTION
A 6/96 Update manual to include Siphon 15000 and Siphon 25000 tanks.
Removed and placed all liquid Isvel calibration charts an disk.
Any comments or suggestions related to this manual Telephone or fax MVE at one of the numbers listed below.
are encouraged and should be fatwarded in writing to: ,
v international: 612-852-9666
MVE, Inc. . X
* Technical Service Department Technical Service / Fmergencles. 612-758-4484
407 Seventh Street NW, P.O. Box 234 Fax: 612-853-9661 or 612-758-8293

New Prague, Minnesota 56071
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