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FOREWORD:
The most usual questions and comments related to installation of the ISOSAMPLE
8100 LNG sampling probe and vaporizer are the following ones:

1.1.1  The sample probe shall have a xxx inch (to be specified ) flanged connection suitable for the
pressure rating of the process line, as defined by the pipe class on the data sheet.OK for flange diameter
from 2" to any required size.

1.1.2  The length of the probe should be matched to the size of the process line such that it draws a
representative sample from the centre of the pipeline. OK

1.1.3  The probe shall include double block isolation valves. OK the Core valve is the first isolation
valve and the actuated probe the second one

1.1.4  The probe should terminate in a blind flange drilled and tapped to 3/4 inch NPT. The sample
probe shall be retractable type for maintenance and whenever possible samples shall be taken from
single-phase regime location Downstream of the Core valve the probe second segment is retractable
and the first segment can be unplugged with ram tool.

1.1.5  All valves, flanges, nozzles, fittings, ratings, connection details, welding details, etc. shall be
in accordance with the Project Piping Specification. OK

1.1.6  The probe flange will be stamped with the analyzer tag number, size, rating, tip chamfer, and
direction of flow. OK, when required a dual pitot inlet is integrated on probe for sample take-off to be
operated on direct and reverse flow.

1.1.7  The LNG liquid density shall be calculated by National Bureau of Standards Technical Note
1030 and ASTM D4784 (revised Klosek & McKinley method) The LNG higher heating value shall be
calculated according to GPA 2172 using GPA 2145. LNG sampling and analysis shall be by GPA 2261.
Refer to Appendix ‘A’ at the end of this document for LNG specifics. Yes our complete package supply
with GC when required is complying with these standards

1.1.8  Sample takeoff and block valve shall be accessible from grade or platform To be arranged by
integrator

1.1.9  Sample return connection may be a valve branch on the process line. To be arranged by
integrator

1.1.10 Where sample contains suspended solids provision shall be made for roding out the sample
tap. In LNG line the only solid contaminants are perlite used for thermal insulation, the probe-actuated
valve is working as a RAM valve and an optional timer can be supplied for RAM actuation every 6
hours.

1.1.11 The size of the sample point shall be generally ¥ inch for gas application and % inch for
liquid application unless specified otherwise on data sheets. In this application the liquid flow-rate
passing through the probe is so small (less than 1;5 I/h) that inner tube is sized 1/8" OD, outer tube is
more than 1" OD

The interval between flange and isolation valve probe shall be typically less than 1 inch. This
approximately done but some room provision is supplied for flange thermal insulation by the integrator.
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QUOTATION

1- SAMPLE TAKE-OFF PROBE

1 - Principle:

Sample vacuum thermal insulation probe with cryogenic valve
remotely shut-off by actuator to be installed at point in the pipeline
where the LNG is in a subcooled condition. The degree of subcooling
at a sampling point will be ascertained by observation of the
temperature and pressure of the LNG at that point and comparing
the temperature with the B.P. of the LNG at the same pressure as
calculated from the composition of the LNG. It has been assumed
that the pipeline temperature TT1, pressure PT1 and flow FT1
sensors/transmitters at sample take-off are supplied by others.

THERMODYNAMIC

LNG transformation in supercritical state to eliminate fractionated
vaporization which generates fluctuations in gas composition
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The ISOSAMPLE 8100 SAMPLE TAKE-OFF PROBE has been
designed to provide a Thermal insulation of the sample take-off
probe by high vacuum.

The conjunction of this very high vacuum minimizing heat leak by
conduction and convection with layer of radiation shields cryogenic
layer constitutes a super insulation system providing apparent
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thermal conductivity (k) values below 0.4 milliwatt per meter-kelvin
(mW/m-k), therefore the enthalpy rise can be controlled to be inferior
of the subcooling degree and fractionation will not occur in the
sampling line even for low LNG pressure in line.

The LNG sample is vacuum insulated up to the sample vaporizer coil
exchanger sealed in calorific block temperature controlled. At this
point, refer to critical point in the diagram here under, a small volume
pressure relief valve is operating the sample transformation of LNG
into Natural gas in supercritical state (sample is flashing) to eliminate
any fractionated distillation. Inlet / outlet temperatures are monitored
with flow control and interlock shut-off system

2 - Probe descriptive:

Features:

-High vacuum

-Integrating the core encapsulated valve and the actuated valve normally closed
-Pneumatic actuator of shut-off valve

-Bellows on the probe second segment for probe axis taping moving of +/- 45 mm.
-Vacuum jacket insulation by auto-opturation valve at inlet and vacuum valve at outlet.
-Flange Type: RF Flange or other as specified

-Rating:150 Ib or other as specified

-Size: 4" ANSI or other as specified

-Maximum process pressure: 16 barg as standard or 150 barg for the high-pressure
model

-Sampling tube diameter and length determined for non-resonant compliance
-Orientation: on top

-Material: all parts in S S 316L.

Options:
- Absolute pressure gauge ranged 0 to 3 bar-g PAL2 on vacuum jacket
- Air vacuum jet ejector fitted on vacuum valve

First segment probe:

The sampling probe must be located on the top of horizontal part of
pipe to withdraw the LNG from a penetration at least the third of
diameter. When required, the probe is designed with outer tube
variable diameter for non-resonant compliance.

This tube constitutes the external part of the vacuum jacket downside
the flange, the Internal sampling tube is sized 1/8" OD.

The flange item 2 is sized at customer requirement from 2” and the
upside vacuum jacket item 15 is welded on flange and assembled
with high vacuum flanged connections.

DATE
4 17/03/2010

OPTA-PERIPH LNG PROBE VAPORIZER REV.

0




THI

Faim il
ﬁzlz___,—l;z
150
372
292
=
A 3 23 2 261
¥ 169
= 1315
=
— [
- = 3 3 [ 2 8%
= Es =
Al
oe=d- . -
B2 = ‘/ PITOT INCET ——-BL—
15 =
e | IHSULATION
<] =
! g 17
30 — | 20
\—T f15
—H—-—Eﬁj-s-
L 211

CENTRE LIME OF PIPE

A first sample isolation core valve item 3 is supplied and
encapsulated in the vacuum jacket, this valve is only accessible by
opening the flange cap to isolate the system from pipeline if any
maintenance work is required, thus, the downstream part of system
can be removed and the vacuum re-established in this pre-insulation
section without process service disturbance such as outage of the

loading line.

A purging port item 30 is provided for purging any gas residual at top
of pipeline at first start-up. While volume purged is small, this port
can be connected to the BOG line through needle valve if required.

Second segment probe:
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A capillary assembly item 4 is provided for breaking equilibrium
between the sample and pipeline pressures and the main isolating
actuated valve item 5 is supplied with extended bonnet and
pneumatic actuator item 9.

This actuator is operated by pneumatic local switch and logic circuit
if the temperature TT5 at outlet of vaporizer is dropping below

- 20°C or the pressure PT4 rises to 8 barg.

The check valve item 7 located on critical point (refer to Diagram 1)
IS a operating as pressure barrier between the liquid/vapor phases
e.g.: critical point (at which the liquid state of LNG ceases to exist).

Temperature measurement transmitter PT 100 item TT2 (with 1
meter coil in the vacuum jacket to avoid heat leak by conduction) is
provided downstream of the check valve at the inlet of vaporizer coll
where the sample is transformed from liquid to gas phase between —
120 to — 130°C approx.
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2 - LNG VAPORIZER and INSTRUMENTS HOUSING:

Interconnections
JB to control unit —

PT4
TT5

TT2

Heater JB

Heater +
TT3 PT100

Vaporizer

coil

Check Valve
access handhole

- Vaporizer to be flanged at the extremity of sample probe spool.

- Power supply: 230 VAC - 50Hz

- Heating Capacity: 500 Watts

- Classification:ATEX Il 2G EEx de 1ICT4

- On vaporizer, PT 100 and high temperature trip switch are adjustable.
- Design pressure: 18.3 barg

- Cabinet Material:304 Stainless Steel

- Monitoring of three temperature points:

TT2: PT 100 3 wires: measuring the inlet temperature of LNG to vaporizer,
an extension capillary is provided in the vacuum jacket for thermal insulation
and a 4-20 MA signal is issued from transmitter certified ATEX Il 2G IIC T4.
TT3: PT100 3 wires certified ATEX Il 2G 1IC measuring the vaporizer heat
exchanger temperature connected to the control unit in analyzer shelter.
TT5: pneumatic temperature switch checking the natural gas temperature at
outlet of vaporizer.

Purpose of this alarm is to shut-off the probe actuated valve if temperature
drops below —20°C.

-As safety redundancy a high temperature trip switch, calibrated at 135°C
for class T4 is integrated in the vaporizer heater block to for automatic
integrated switch-off of the heater with manual reset.
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- PT4: Pressure alarm pneumatic switch fitted on the natural gas at
outlet of vaporizer; purpose of this pressure alarm is to shut-off the
probe actuated valve if pressure of the natural gas at outlet of
vaporizer rises above of 8 barg.

- Manual manifold to switch the probe actuated valve integrating:

. Manual on/off of actuated valve

. Actuated valve position indicator.

The vaporizer cabinet has to be mounted by integrator on the probe
frame tied to the pipeline.

3 - FAST LOOP FLOW CONTROLLER: optional

Location:
safe area

7 NN
N

Location:

hazardous 3

Figure 1

Blockdiagram of the Brooks [Ex] mass flow meter and controli]

4 - CONTROL UNIT BOX:

ro'ea' ~o

Mass-flow controller with processing signal
and measurement feedback to the system
control unit. Flow rate is manually adjusted to
keep TT2 at the lowest value achievable
(usually about - 130<C).

The vaporizer has been designed for a
maximum flow-rate of 2,000 SL/H.

ATEX certification Il 2G or 1l 3G EEx de IIC T6
This unit will be supplied as loosing part for
integration by other on the GC fast loop in
analyzer shelter; the MFC electronic
transducer will be packaged in the air purge
control unit.

This component is not compulsory and can be
replaced by typical flowmeter and mechanical
regulator supplied by others.

. Enclosure in aluminum painted Integrating:
. General switch

. Probe sample valve remote ON/OFF

. Vaporizer PID temperature indicator
controller: 0 to 100 °C (usual set point: 65°C)
. TT2 température indicator

. Power supply: 240 VAC - 50Hz & 24 VDC

. Classification: ATEX Il 2G EEx di lIB T4
Option for analog data-link to the
“ISOQUALIF software” computer.

- TT2 Sample temperature: 4-20 mA

- TT3 Vaporizer temperature: 4-20 mA

- TT5 temperature alarm: SPDT contact

- PT4 Vaporizer outlet pressure alarm: SPDT
contact.

Option : Can be connected to the vaporizer
and mounted on the support frame if
supplied.
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Local indication and communication of probe main parameters:

TAG Location Remarks
. . Temperature
TT2 Vaporizer inlet temperature A
Transmitter
TT3 Vaporizer temperature Temperature controller
TT5 Vaporizer Outlet Temperature
Temperature Alarm
PAL2 Vacuum pressure Gauge
Temperature
. transmitter or
TT6 GC inlet Temperature .
Transmitter
- supplied by others-
PT4 Vaporizer Outlet Pressure Pressure alarm
Fast loop Flow
FIC1 Vaporized Sample Flow Controler supplied t.)y
other or MFC as option

- Acquisition of LNG pipeline parameters: supplied by others to customer PC controller

when on line certification “ISOQUALIF” is required.

TAG Location Remarks
Temperature
TT1 LNG Temperature .
Transmitter
PT1 Unload Line Pressure Pressure Transmitter
FT1 LNG Flowrate Flowrate Transmitter
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Operating conditions

Pipeline diameter: 500 mm OD
Operating temperature: -160°C
Operating pressure: 2.5 to 6 barg

5 - ON LINE CERTIFICATION SOFTWARE: “ ISOQUALIF” - Optional

For implementing this option a PC is assumed to be existing in the
Control Room with all interfaces required for acquisition of GC results
and probe + pipeline parameters.

Loading software will be supplied and locally implemented at
commissioning.

The prime target of this software is to qualify the sampling/GC
package at the Site Acceptance Test (SAT).

Further on, the system is used by terminal operators for the ON LINH
ANALYSIS CERTIFICATION at the end of transfer and the statistic errof
is determined.

This software is designed around PC hardware and Windows ™
operating system for acquisition on Excel format of the
probe/vaporizer parameters, process GC and provision for future
extension of system to our AUTOMATIC CONTINUOUS SAMPLING
SYSTEM is provided.

GC performances statistics are guaranteed for a maximum
repeatability tolerance on CH4 of 0.5% relative (usually performance is
better than 0.10%) and 0.25% relative on BTU Gross Heating Value.
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