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Kaiser Optical Systems Inc.

o Our historical Expertise is in
% the area of holographic
e optical technology.

o Since 1990, Kaiser has
been a major supplier to the
Raman Spectroscopy

Formed in 1979, as a division of community.

Kaiser Aerospace and Electronics. o Focus on Petrochemical and
Became a Division of Rockwell hydrocarbon analysis
Collins, Inc in 2000. markets since mid 2000s.
Acquired by Endress+Hauser Dec o We are Global — distribution
2013 and support partners in all
Headquarters in Ann Arbor, MI, USA regions.
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Raman Basics
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» Passive, scattering interaction
with sample material.

e Measures the fundamental
vibrational modes as in mid-IR
but at any A you like.
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Fiber optically coupled Raman
Basic Functional Diagram
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System block diagram

Plant control

- Four measurement
points per base unit
*500+ meter fiber
cable runs

e easy to access
filber connections
*Base unit located

‘ where convenient
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Ccalibration

 Per ASTM 7940-14 there are three optical approaches to
establish and transfer Raman based calibrations:

— Fluorescent Material
— Raman Spectra of Reference Material
— Broadband Light from Incandescent Bulb*

* The one we use

ASTM D7940 -14 @

Standard Practice for Analysis of Liquefied Natural Gas (LNG) by Fiber-
Coupled Raman Spectroscopy

Active Standard ASTM D7940 | Developed by Subcommittee: DD3.12

Book of Standards Volume: 05.06
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Radiometric calibration approach

« Based on Black Body spectrum
 NIST traceable
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calibration Mez‘hoa’a/agz Diagram
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Method (  Mx ) history (max BTU diff shown)

lal response factors (RF) set from Kaiser cryosta
6 BTU bias wrt Hazira)

) — RF adj to fit Hazira GC/vaporizer data
(5 to 10 BTU differences seen from other site

) — RF adj to fit customer LNG analyzer
(M1 to M2 difference was 4 BTU)

sted on Effectech cryostat max error ~8 BTU
ough average deviation was 1.5 BTU)

sent) — RF adj to match Effectech gravimetric LN
Considered validated method

thod optically transferred to new analyzers.
process of doing blind compare.

itial results within 1.5 BTU

ith half that error from standard creation
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