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1 INTRODUCTION

The SI-7000 Tank Gauging System monitors the level, temperature, and density of the
cryogenic liquid in a large storage tank and is typically controlled and monitored by a PC
based operator interface and/or DCS user interface in the control room. The SI-7000
consists of two sections, mechanical and electrical. The mechanical section consists of
the chain reel enclosure and probe enclosure. This section contains all of the
mechanical components, except the drive shaft gear box, required to lift and lower the
probe assembly in the tank and shall be considered a Zone 0 environment. For most
installations this section will not need to be accessed. The electrical section consists of
the electrical enclosure and contains all the electronics and drive shaft gear box. The
electrical section housing is an explosion-proof container and shall be considered a
Zone 1 environment. This section is where the input power and communications are
physically connected to the SI-7000. For a more detailed explanation of the components
in these sections and their function please refer to the “SI-7000 Operational Manual”
(090-7000-2). The probe enclosure is mated to the bottom of the chain reel enclosure,
and the chain reel enclosure and electrical enclosure are mated back to back

Figure 1 Chain reel & probe enclosures Figure 2 Chain reel enclosure w/o Cover  Figure 3 SI-7000 Side View

Figure 4 Electrical Enclosure  Figure 5 Electrical Enclosure w/ door open Figure 6 SI-7000 transparent side view
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This manual provides information necessary to install the system at a typical location. A
site-specific mechanical installation drawing and field wiring diagram may be provided
along with this manual for clarification of details at an atypical location.

The complete power-up, system testing, and calibration are accomplished during
commissioning activities at a later time and only with the presence of a factory
representative. Please refer to the “SI-7000 Operational Manual” (090-7000-2) for more
detailed instructions on these activities. However, initial power-up and basic system
functionality testing are included in this manual and may be performed if Sl personnel
are present.
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2 WARNINGS, CAUTIONS, AND NOTICES

Scientific Instruments, Inc. is not liable for any injuries, death, or damages caused during the
installation of the SI-7000. It shall be the installer’s or customer’s responsibility to ensure the
operation is performed in a safe manner and complies with all government, local, and
governing agency regulations.

» WARNING: All applicable government, local, and governing agency regulations shall
be strictly adhered to. Failure to do so could result in death or serious injury.

“ WARNING: The conductive grounding paths for lightning shall be achieved in such a
way, that warming up, ignitable sparks alternatively spray sparks cannot become the ignition
source of the explosive atmosphere. Failure to do so could result in death, serious injury, or
extensive property damage.

“ WARNING: Care must be taken to ensure equipment used to lift the SI-7000 is
adequate for the weight as well as any sudden jolts from crane movement. Failure to do so
could result in death, serious injury, or extensive property damage.

|

= WARNING: Care must be taken to ensure adequate clearances are maintained
between structures, other equipment, and personnel when lifting and moving the SI-7000 into
position. Failure to do so could result in death, serious injury, or extensive property damage.

|
*. WARNING: No connections shall be made to the upper left entry port due to the
location of the internal intrinsic safety circuitry.

*= CAUTION - PINCH POINT: Care must be taken when positioning the SI-7000 on the
mounting flange and all personnel shall keep their hands clear as the SI-7000 is lowered into
place. Failure to do so may result in serious injuries as fingers may be crushed or severed.

NOTICE: All installation instructions in this manual shall be followed. Failure to do so may
result in damage to the SI-7000, void the warranty, or cause installation delays.

NOTICE: Do not remove the protective foam from the probe enclosure until the SI-7000 is
being attached to the tank’s mating flange. Remove the protective foam will allow the probe to
impact the walls of the probe enclosure while the SI-7000 is being moved and lifted into place.
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3 INSTALLATION REQUIREMENTS

These are the minimum requirements for installation that Scientific Instruments suggests. If
these minimum requirements are not met and there is a safety risk, Scientific Instruments
personnel shall not engage in installation activities.

e An available 6” 150 pound flange mounted on a 6” minimum pipe providing
unobstructed access to the tank interior. This flange should be capable of
supporting 400 pounds (181.4 kg) without causing damage to the flange or
surrounding structures.

e A minimum of 1m of clearance around the flange. The equipment should not be
mounted where it is difficult to operate the A/C power disconnect switch.

e Crane and qualified operator.

e Two personnel to guide SI-7000 into position.

e One qualified personnel for mechanical and electrical installation.

o General understanding of relevant electrical engineering.
o Understanding of and ability to read and assess engineering drawings.
o Practical understanding of explosion protection principles and techniques.
e Stable temporary or permanent working platform.
Other Notes:
e Since the SI-7000 is always mounted outside on the tank, there are no additional
ventilation requirements.
e There are no requirements relating to sound levels.
e No assembly is required before installing the SI-7000.

e The safety of any system incorporating the SI-7000 is the responsibility of the
assembler of the system.

e Scientific Instruments does not currently provide any accessories for the SI-7000.

4 PRE-INSTALLATION CHECK LISTS

These items need to be verified prior to the SI-7000 being installed. Failure to meet these
requirements can adversely affect the operation of the SI-7000, cause severe damage to
equipment, or create installation delays.

4.1 SI-7000 INSTALLATION TOOL AND HARDWARE

Only a few basic tools are required to install the SI-7000. This checklist should be
completed prior to climbing to the top of tank.

e Tools, Site supplied
1 2ea 1%” Wrench
lea 6mm Hex T-handle
lea Reversible Screwdriver Set (#2 Philips & 9/32 In. slotted)
Torque wrench (10ft/Lbs.-150ft/Lbs.)
lea 1'%” Socket, 3" drive
1ea 2" to 3" drive adapter
1ea 2" Socket, 3" drive
lea 6mm Hex bit socket, %" drive

N O O
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4.2
O

4.3
U

e Hardware, Scientific Instruments supplied
1 1lea Explosion proof external AC power switch
16ea ¥2-10x2.5” Stainless steel bolt
4dea ¥4 Stainless steel nut (Extra on Blind Flange)
16ea %" Stainless steel lock washer
16ea %" Stainless steel washer
4ea ¥-10x3” Stainless steel bolt (Extra on Blind Flange)

N O I B B O

INTERNAL TANK REQUIREMENTS

Was the tank cleaned before it was closed and sealed? Excess rust, dust particles,
perlite, or other foreign particles that are left in the tank could stick to the density meter
over time and begin to affect density readings.

Can the probe assembly move vertically in an unrestricted manner from the drive
mechanism all the way to the bottom of the tank or stilling well? Any obstructions may
cause the probe assembly to become stuck and result in damage to the probe
assembly, chain, and/or drive mechanism.

Is the probe assembly’s path away from any pumps or filling lines that would produce
high liquid flow or turbulence? High liquid flow or turbulence may result in damage to the
probe assembly or inaccurate density and/or level measurements.

If a stilling well is used, is it plumb and of adequate size to ensure that the probe does
not contact the stilling well’s inner surface? Contact with the inner surface may cause
unpredictable operation and place additional stress on the drive system resulting in
premature failure of components.

EXTERNAL TANK REQUIREMENTS

Is a stable work platform in place? This may be a permanent or temporary structure;
however Sl strongly suggests that a permanent work platform be installed.

Is adequate safety equipment in place and serviceable?

Is the mating flange where the SI-7000 will be mounted clean and free of damage and
debris?

Is the gasket that will be used between the mating flange and SI-7000 clean and
serviceable?

Will the hand-wheel of the isolation valve obstruct access to the mechanical or electrical
enclosures? If it will obstruct access, can the mechanical enclosure cover still be
removed and the electrical enclosure door opened?

If a pinch valve is used, is it installed so that it closes on the flat sides of the chain as
much as possible and that the hand wheel does not prevent opening the electrical
enclosure door or the ability to remove the mechanical enclosure cover? Misalignment
of the pinch valve may prevent it from sealing properly and allow excessive gas to
escape during maintenance and may also hinder personnel from having access to one
side of the SI-7000.
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4.4 ELECTRICAL AND COMMUNICATIONS
"1 Has a place been chosen for the external power switch within sight of the SI-70007?

1 Are the electrical power and communication cable conduits ready to be connected to
the SI-7000? The SI-7000 may be mounted without the cable conduits in place.
However, the installation will not be considered complete until these connections are
made.

1 Is the electrical power supply to the SI-7000 locked out/tagged out? If not, this shall be
done prior to the power conductor being attached to the SI-7000.

5 SI-7000 UNPACKING AND INSPECTION

The SI-7000 is designed for ruggedness and use in severe conditions, but care should still be
used when moving or lifting the unit. SI has designed a custom container so that the SI-7000
will arrive ready to be installed. However, the unit should still be inspected for any damage that
may have occurred during shipping.

1. Ensure shipping crate is upright on a flat, stable, and relatively level surface.
a. If the crate rocks back and forth then it shall be shimmed to hold it steady.

2. Ensure the shock and tilt indicators have not been activated.

'I'IL‘VVATCH't
_.'_J..-LJJ'-':JI“' MCC o
—roTore— v el

a. Notify Sl if the indicators have been activated and provide photos if possible.
3. Inspect shipping crate for any visible signs of damage.
a. Notify SI of any damage and provide photos if possible.

4. Remove the crate top, internal horizontal supports, and side panels.
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Figure 7 SI-7000 mounted on crate bottom

5. Thoroughly inspect the SI-7000 for any signs of damage.

a. Notify SI of any damage and provide photos if possible.

6. Attach lifting straps to eyelet on top of the electrical enclosure and apply a slight lifting
force.

Figure 8 SI-7000 with lifting strap attached

7. Use a 1/2” wrench to remove the 4 lag screws holding the SI-7000 to the crate bottom.

6 INSTALLATION
REF: Appendix A, Bolt Tightening Worksheet and other site specific drawings supplied.

NOTICE: DO NOT remove the protective foam from the probe enclosure until the SI-7000
is being attached to the tank’s mating flange. Removing the protective foam will allow the
probe to impact the walls of the probe enclosure while the SI-7000 is being lifted into place

1. Verify that the pinch valve has been installed following the instructions in section 4.3.
090-7000-1 Rev A
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Figure 9 Protective foam holding probe in place
2. Lift SI-7000 to top of tank taking without causing it to swing excessively.

Figure 10

3. Position SI-7000 over mounting flange.

Figure 11 Guiding SI-7000 into position

4. Remove Blind Flange & disregard the 3/4bolts & nuts. Keep flat & lock washers to use
w/the %-10x2.5” bolts provided w/the Pinch Valve for mounting.

5. Remove protective foam from the probe enclosure.
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Figure 12 Remove probe protective foam

6. Lower SI-7000 onto the Pinch Valve flange ensuring the holes are aligned and pinch
points are kept clear.

Figure 13 Aligning SI-7000 with mating flange

7. Use 8 sets of the %" SS hardware included w/the Pinch Valve to mount the SI-7000 to
the Pinch Valve flange. See Appendix A for detailed instruction.

Figure 14 Installing mounting hardware
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SYSTEM

The System Menu provides access to a number of sub menus.

2.3.41 BOTTOM REFERENCE

The SI-7000 measures level with respect to the bottom of the tank, and
it touches bottom at the beginning of every Cal run and Profile. When
the probe touches tank bottom, the motor pulse count is set to zero.

21
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